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THE NICARAGUA SHIP CANAL.

Every discouraging .report, for
the past year or two, touching the
probability of the completion of the
Panama Canal, commenced by M.
de Lesseps, has caused public atten-
tion to be yet more earnestly at-
tracted to the Nicaragua Ship Canal
project. The great difficulty and
the enormous cost of the work thus
far done at Panama has compelled
those interested in the Nicaragua
route to be extremely thorough and
careful in their surveys and esti-
mates, which have been completed
with a detail that is in marked con-
trast with those previously made
for the Panama Canal; and now
that the plaus for the latter have
been changed to make it a lock
canal instead of a tidewater cut,

all the advantage that was ever
claimed for the latter, as against
the more northerly route, has been
surrendered. When to this is added
the fact that the financial state of
the Panama Company now seems
to have become desperate, it is ob-
vious that the successful progress
through Congress of the bill incor-
porating the Nicaragua Maritime
Canal Company becomes a matter
of the highest importance.

The bill incorporating the com-
pany was originally introduced
more than a year ago, but was en-
cumbered with so many amend-
ments touching the awmount of
stocks and bonds the company
might issue, and the manner of
issuing them, and various other

(Continued on page 105.)

GREYTOWN, ATLANTIC TERMINUS OF CANAL,

LO, ON RIVER SAN JUAN.
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BIRD'S EYE VIEW OF NICARAGUA, SHOWING PATH OF PROPOSED CANAL
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THE CELESTIAL WORLD,
A STARRY LOZENGE.

An interesting geometrical figure may now be traced
in the heavens on starlit nights. It is an irregular
lozenge formed by four stars of the first magnitude.
Sirius, which is on the meridian about 8 o’clock on the
last of February, may be taken as the starting point,
occupying the southeast corner of the figure. A line
drawn northwest from Sirius will lead the eye to
Betelguese in the shoulder of Orion. Rigel, in the foot
of the mighty hunter, is opposite Betelguese, and a line
extending from Sirius through the belt of Orion will
reach Aldebaran In the constellation Taurus. These
four stars—S8irius, Betelguese, Rigel, and Aldebaran—
form the corners of the celestial lozenge, a figure which
once traced will never be forgotten, and whenever on
winter nights the eye is turned toward the sky, the su-
perb combination will be recognized.

Each star of the shining quartet has a history. Sirius
shines with a transcendent luster, so far exceeding all
otherstars of the first magnitude that it seems to be-
long to a class of its own. It is a white star, rejoicing
in the glory of its highest period of development, its
grande jeunesse. It is made specially interesting by
the discovery, in 1862, of a dark companion star.
Betelguese, the leading brilliant in Orion, is a singu-
larly beautiful star, in color a rich topaz with a reddish
tinge. It shines with an irregular light, for, like our
sun, it is a variable. Rigel is a brilliant star, its light
in striking contrast with that of Betelguese. It is a
noted double, the companions being pale yellow and
sapphire blue.

Aldebaran is the brightest star in the constellation
Taurus, and resembles Betelguese in color. Itisadou-
ble star, with a minute companion. It isfrequently
occulted by the moon, for its position in the heavens is
in or near her path.

This geometrical figure is not only interesting for the
brilliants that form its corners, but also for the charm-
ing collection of stars contained within the boundary
lines. The whole constellation of Orion, first in rank
among all the clusters of stars, here finds place. -The
observer will perceive with the unaided eye the belt
symmetrically placed in the center, the sword slanting
downward from the belt with its nebulous star, and the
irregular parallelogram made up of the four brightest
stars—Betelguese, Bellatrix, Rigel, and Saiph.

The telescopic observer has a rich field for study in
this marvelously beautiful constellation, abounding in
double, triple, and quadruple stars, variables eand
nebul@. A powerful instrument transforms the nebu-
lous star in the sword into the Great Nebula of Orion,
the most impressive and awe-inspiring vision® of celes-
tial loveliness that the boundless star depths reveal to
mortal sight.

It is sometimes difficult to trace stars by triangulation
or alignment, the surest way of impressing them upon
the memory ; but the stars forming the combination
here described come into view at a glance without exer-
tion on the part of the observer, with the radiant gems
they inclose, draw forth a spontaneous tribute of ad-
miration for the exceeding beauty of this portion of the
star-spangled firmament.
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PROGRESS OF NEW ARMAMENTS,

The Secretary of War has awarded a contract to the
Pneumatic Dynamite Gun Company for seven guns for
coast defense. Five are destined for the defense of the
harbor of New York.

The contract calls for three guns for Sandy Hook,
two for Fort Schuyler, and two for Fort Warren, Mass.
All the peculiarities presented by the 15-inch gun now
mounted at Fort Lafayette are virtually specified. The
guns must be capable of elevation and depression by
either pneumatic or hydraulic power, and have an ex-
treme elevation of at least 85 degrees. They must be
capable of an all-around fire, or through 360 degrees, the
training and elevating to be wholly under the control
of the gunner in charge. The range of fire is also speci-
fied, the extreme demanded being a mile Rapidity of
fire is also called for, being arequirement not demanded
in the recent tests of the stationary gun. The delivery
of the guns ready for mounting must be made within
eight months of the time of execution of contract. The
sum of money as bid by the Pneumatic Dynamite Gun
Company is $395,500.

The guns will be able to deliver upon an enemy pro-
jectiles that contain 500 pounds of dynamite, the ex-
plosion of which, on or close to the strongest ironclad
ship now afloat, would knock down every man on deck,
and probably sink the vessel. Our new torpedo boat
Vesuvius, 725 tons, is armed with these guns, and,
speaking of her recently, the Engineer, London, says :
‘We may allow something for pardonable exaggera-
tion, and still we have enough left to induce the belief
that Uncle Sam has got hold of a craft which an iron-
clad would not care to fight for the fun of the thing.”

The New York ZTémes says: ‘‘ The success of the
Vesuvius has contributed to the success of the dyna-
mite gun, inasmuch as vessel and gun appear insepa-
rable. This dual success is looked upon by foreign
governments as a matter of the very greatest import-
ance, and military men in this country feel sure, from
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]the number of emissaries of foreign governments now
in this country inquiring into the features of gun and
vessel, that Italians, Russians, Spaniards, and French
will have dynamite guns in their coast defense system
before many months have passed.”

A successful trial of a new cast steel gun was made at
Annapolis, Md., on the 7th inst. Two rounds were
fired with a charge of thirty-six pounds of powder to
set the gas checks and warm the gun. At 2:15 P. M.
the first round with a full charge was fired. The shell
struck the butt with great force, throwing up much
mud, but the gun was uninjured. After sponging, the
gun was loaded again, and in two minutes the second
round was fired ; the gun was still as solid as ever.
Eight other rounds were fired at intervals of about two
minutes, with complete sucecess. This is the first high-
powered Anerican cast steel gun that has successfully
passed the test of ten rounds with full charge delivered
rapidly.

It will be remembered the first gun of this character
burst on its trial. Both guns were made of open hearth
steel and were cast by the Standard Steel Casting
Company, of Thurlow, Pa. The gun tested on the
7th is 195 inches in length ; diameter at breech, 22 2
inches ; diameter of chamber, 45 inches ; diameter of
bore, 6 inches; weight of gun, 13,125 pounds ; weight of
shell, 100 pounds ; weight of charge, 4824 pounds.

MEETING OF ELECTRIC LIGHT MEN,

The National Electric Light Association meets at
Chicago, in the Exposition Building, on the 19th, 20th,
and 21st instants, and, from what can be learned, is
likely to be more than usually interesting. There will
be at the same time a large exhibit of electrical and
kindred apparatus, the most interesting of all, perhaps,
a 900 foot track, with curves of 90 feet radii, on which it
is expected the various types of electric motors will be
tried. The principal magnet—we speak figuratively—
to attract the electrical men will be the papers to be
read and the discussions following them ; notably,
“ Current Meters,” ‘‘ Static Charge in the Puncturing
‘of Underground Cables,” ‘‘ Relation of the Material of
Conduits to the Insulation of Cables.”

These discussions are unique in their way, and, per-
haps, it is not going too far to say that the manner of
conducting them is quite as novel as the apparatus
which is their inciting cause. At the meeting of scien-
tific associations—there are exceptions, of course—one
must needs listen to much which, though often good
and sometimes true, is not always new, and again to
what is new, but neither instructive nor entertaining ;
for, as in a society of artists, there is the old academi-
cian, who is hors concours, and whose pictures must be
accepted and hung ‘‘ below the line,” whether good or
bad, so in the long established scientific association
there are those who have the right to talk, to occupy
the time of a meeting, whether or no they have any
information toimpart. But, in the electrical field of
to-day, apparatus and methods change so quickly
that a new device or idea is scarcely arrived when that
which is still more novel is treading upon its heels.

The electrical men come from all parts of the country
at stated intervals to compare notes concerning these;
it being of vital importance, and by no means an easy
task, to keep abreast of all that is going on in a par-
ticular line. There is no time for idle talk, for oratory,
for ancient history, for dissertations on things in gen-
eral, -with an occasional remark on the subject under
discussion. The chairman has no traditions to follow,
and no merey ; the committee, to whom all papers must
be submitted, rarely pass one that does not treat of a
live issue. When it is remembered that many of the
best practical minds of "the country gather at these
conventions, and that in their line they are, it is con-
ceded, leading the world, it is not, perhaps, going too
far to say that to attend these conventions is to get
a liberal education in applied electrics.

. e et
ELECTRIC WIRES IN GAS MAINS,

The Consolidated Gas Light Co., of this city, some
years ago, in laying a gas main, took advantage of the
opportunity to introduce a telephone line in it, suspend-
ing it from insulators within the main. Excellent re-
sults were attained. On recently opening the main the
wire was found to be coated with naphthalene, but the
line as such was intact. Such a line is proof against
the severest blizzards, and insures communication un-
derall conditions. Recently they have extended the sys-
{tem, and have laid about five miles of three-conductor
lead-covered lines within some new mains, so as to act
as a basis for quite a complete system of telephonic
intercommunication between the different offices. The
wires are supported by short boards laid across the in-
terior of the main at intervals of twelve feet, or one for
every length of pipe. The wires enter and leave the
main through stuffing boxes, plaster of Paris being
used as packing and glass as insulating material. It
forms an interesting instance of subway work—one
which is of a class that will necessarily always be lim-
ited in application.

An objection, possessing some force, has recently
been made against the use of overhead trolly lines for
electric railways. » It is to- the effect that these lines,
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necessarily of bare wire, are a perpetual menace to per- | could enumerate many other similar circumstances, all

sonand property. If anordinary telegraph wire falls or
sags so as to cross one of thein, it may readily carry off
current enough to set a building on fire, or to injure
or Kkill some person. The most obvious remedy for
this state of things is to use an underground line or
storage batteries. The danger may be modified and
diminished by using current of low electro-motive force.
This will reduce the danger from incandescence, or
arc formation, and may make the current almost in-
nocuous in its effects upon the human system. The gas
main system just spoken of certainly is an example of
a safe method, though unfortunately inapplicable to
industrial uses. The slotted subways as used for elec-
tric railways are also apparently quitesafein character,
whether high or low tension currents are used.
_———t - —
The Paris Exhibition.
(FROM OUR SPECIAL CORRESPONDENT.)
PARris, January 17, 1889.

American exhibitors of small tools ought to reap a
good harvest at the Paris exhibition, not only because
their tools are superior, but also because they are
beginning to be recognized as superior in France as
well as in England. Yesterday I saw, in the exhibi-
tion buildings, a French carpenter using, among other
tools of American origin, a Backus brace for bits,
augers, ete., which, in the course of conversation, I
found he praised highly, supposing it to be a French
tool, and so perhaps it was, as far as its make was con-
cerned, but the design was the Backus pure and sim-
ple; indeed, it had the ratchet movement and the
patent angular wrench attachment complete.

In the course of my experience, both here and in
England, nothing has struck me so foreibly, as far as
mechanies are concerned, as the superiority of Ameri-
can small tools.

I do not expect this superiority to be brought out
very strongly at the Paris exhibition, so far as the
exhibits are concerned, for Europe is in a somewhat
peculiar position in this matter, which arises, in the
first place, from the conservatism of the masses, and in
the second, perhaps, from the apathy of Americans
with regard to foreign trade. But let the causes be
what they may, the facts are as follows: Tools of
American design, if not always, nor even often, of
American make, are to be found in the better class of
both English and French tool sellers’ shops, and they
are highly recommended- by the salesinen. .They are,
therefore, certain to be found among the exhibits at
the exhibition. But it is not always, nor even often,
that they are to be found in the ordinary workshop or
the hands of ordinary workmen. Now, in the case of
those that are made in the United States and imported
here, the cost may have something to do with this,
but that cannot be the case with the English and
French copies of American tools.

It is quite true that both these copies are, as a rule,
not up to the American standard as regards either fit
or finish, and are sometimes mere travesties of the
originals. The fact remains, however, that the great
mass of workmen here have little or no acquaintance
with the advantages of these tools; but at such exhibi-
tions as this they get an education that will create a
demand for the best, and I feel quite sure that with a
sufficient demand to make it worth while, American
small tool makers could compete with their rivals here
in their own markets, and that thereis enough demand
now to make a good representation at this exhibition
a sound commercial venture.

There is, however, another and important considera-
tion in this connection, inasmuch as that in proportion
as American toolg become known here as of American
origin, French patents will increase in value to Ameri-
can inventors, and there is in my mind no doubt that
European patents will become of more value to Ameri-
cans every year.

There are some American tools that are so far supe-
rior to either French or English that it is altogether
astonishing that they have not been copied, and
threading tools may be taken as an example. Sir
Joseph Whitworth, to whom the mechanical world
owes so much, by making a specialty of threading
tools, adopting a standard form of thread, and using
standard gauge diameters, some forty or more years
ago, managed to control thescrew tool trade of Europe,
and it has remained pretty much as he first introduced
it, in all countries save in the United States, where the
fallacy of three flutes in a tap or three cutters or chas-
ers in a die head is pretty generally known. .I forbear
further remarks on this head, however, until I have
the French, English, and American exhibits before me.

France, like England, has, as far as I can at present
see, failed to appreciate the boon America gave to
machinists in the form of the emery wheel, and as a
result has, at the same time, failed to appreciate the
full value of the milling machine. The French, like
nhe‘ English, have, to a certain extent, adopted and
copied the Brown & Sharpe universal milling machine,
and they have, to a certain extent, adopted the emery
wheel ; but it is sufficient to illustrate my point to say
that in a shop of five hundred men I have seen milling
cutters softened and filed up to resharpen them, and I

pointing to the fact that there is a field here for Ameri-
can tools and American information as to how to use
them.

Some time ago I went into a large and important
technical institution, and found them using flat drills,
and was told by the students that they could not use
twist drills because they * fired.” On being asked to
show me one that had * fired,” he brought from a tool
chest a 3/ inch twist drill that had been ground on a
common grindstone, the two cutting edges being at a
different angle, and one side being longer than the
other, while the high corner was worn completely off.
Upon being asked to try the drill in my presence, he
put it into a machine, ran it at a speed that was not
above one-quarter fast enough, and tried to force it to
cut until sparks of fire flew out and the drill softened
at the end. When I ground up the drill (removing the
softened point), and ran it at a proper speed, he was
amazed at its work, and said he had ‘‘ often wondered
how the Americans made them work.”

There are not wanting here, as well as in England,
men who claim that the twist drill is not an American
invention ; that they had used such drills years before
the American patent was issued. The trouble with
these men is that they do not know what a twist drill
is, and call their blacksmith-twisted drill, with a flat
end, a twist drill, whereas it fills only one of the require-
ments of a twist drill, and even that one very imper-
fectly.

If exhibitions such as this one at Paris came every
two, instead of every ten, years, American small tools
would make a revolution in European workshop prac-
tice, but as it is, it will be a matter of time, unless some
good missionary work is done.

The machinery department is progressing rapidly.

Waxed Paper Bags.,

A new article called ‘‘ The Sparks’ Waxed Paper Bag ”
is now being extensively introduced, and is noticeable
for its novel qualities. The exterior is like any paper
bag, but the interior surface is lined with a thin film of
fine paraffine wax, which renders the bag substantially
air tight and water proof. The cost is but a trifle
more than the common paper bag.

Tobacco, snuff, cigars, etc., put up in these bags are
preserved in perfect condition, drying and loss of aroma
being prevented. In like manner, confectionery, fruit,
and other eatables are kept intact, wholesome and
fresf. As these bags may be made translucent, they
render the package attractive, and this adds a desir-
able selling quality, independent of other merits. Drug-
gists use them for enveloping all kinds of preparations;
grocers find them very desirable in preserving, in fresh
condition, coffee, tea, dried beef, hams, cheese, sugar,
and other foods. The difference between two packages
of coffee, one put up in the ordinary paper bag and the
other in a Sparks’ waxed paper bag, is very striking.
A pound of coffee in ordinary paper, when brought
into a room or car, is scented by everybody at once ;
but if the waxed paper bag is used the contents cannot
be detected ; there is no escape of aroma, the preserva-
tion is complete. These waxed paper bags are also
found to be of superior value for wheat, flour, buck-
wheat, oatmeal, Indian meal, etc. The contents are
kept fresh, and access nf moisture or other contamina-
tion is prevented.: For packing cement, fertilizers,
ete., the bags are also useful.

Furs stored in these bags with the smallest quantity
of camphor or other insecticide are rendered moth
proof. Valuable clothing may, in like manner, be con-
veniently preserved.

The waxed paper bags are now made by millions, of
all sizes and grades, by the Sparks Manufacturing
Company, 24 Burling Slip, New York, where they have
a large establishment devoted to the manufacture of
the above, and waxed papers of every description.
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Trial of the Flfteen Inch Dynamite Gun.

The largest of the pneumatic guns yet made, and of
the model designed for the new cruiser Vesuvius, was
given an official test at Fort Lafayette, on January 26,
in presence of the naval board of ordnance appointed
for this purpose by the U. 8. government, consisting
of Commander Casper F.Goodrich, Lieuts. Bradley A.
Fiske and Seaton Schroeder. '

Among the many close observers of this important
trial were the Baron Von Sternberg, of the German
Legation, and Capt. Pickowski, of the Imperial Ger-
man Army ; Lieut. Fulton, U. 8. N.; Lieut. Carden,
U. 8. Revenue Marine; Capt. Birney, U. S. Ordnance
Department ; Lieut.-Col. W. R. King, Commander at
Willets Point ; and U. 8. Commissioner Morle, Chas. F.
Emery, and others, Capt. Zalinsky taking active charge
of the manipulation of the gun.

By prearrangement, the marking buoys were to be
50 yards apart, in the line of fire, at a mean distance of
2,138 yards, and the target area was to be a rectangle
150 feet by 50 feet, located on the east side of the chan-
nel in Gravesend Bay. Owing to the loss of one buoy,
it was decided that the first shot should mark the tar-
get center.

The shells used in the trial were all of the sub-caliber
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class, with peripheral wings, the shells being 8 inches
in diameter, with sectional guides and follower of wood,
the air closure being of leather, eupped, as used for
hydraulic plungers.

The hazy atmosphere and clouded sky interfered
somewhat with exact observations. The firing coin-
menced at 11:10 A. M. with a range shell charged with
sand, striking at 2,138 yards.

The first trial shell, charged with 175 pounds dyna-
mite, was delayed a few minutes by vessels sailing
across the line of flight, being fired at 11:23. Time, 13
seconds ; range, 2,048 yards, falling short of the target
and throwing the water in a vertical columnn about 200
feet high. Range correct, but the shot fell short of
the rectangle of target.

The second shot, with a charge of 175 pounds dyna-
mite, was sent on its errand at 11:38. Time, 14 seconds;
range, 2,032 yards. This shell seemed to explode deeper
in the water, as observed by the greater volume of
water thrown up. It fell short of the target.

The third shot at 12:5, with nearly the same effect as
the last. Time, 14 seconds; range, 2,140 yards; strik-
ing and exploding deeply within the target area.

The fourth shot at 12:17. Time, 1214 seconds ; range,
2,138 yards. Exploded within the target.

Fifth shot at 12:25. Time, 12 seconds ; range, 2,160
yards. Exploded beneath the target area.

Sixth shot at 12:35. Time, 13 seconds ; range, 2,114
yards; striking within the target area, exploding at a
still greater depth, as observed by the great volume of
water thrown up.

Seventh shot at 12:40. The charge in this shell had
been increased to 201 pounds of dynamite and nitro-
gelatine. Time of flight, 14 seconds ; range, 2,108 yards ;
falling just out of the target rectangle.

The increased area of effective action of the shells
was now plainly to be seen by the increased voluine of
the water, which was thrown to a height of between
200 and 300 feet, the extension of the delay primer
causing the shell to sink deeper into the water before
the final explosion.

The eighth and last.shot at 12:50, with an extra time
delay primer, proved the ability to control the time of
the final explosion after the shell touched the water.
Time, 13 seconds ; range, 2,180 yards, and beyond the
target. The explosion of this shell produced a magnifi-
cent effect, the delay primer allowing the shell to sink
deeply into the mud at the bottom of the bay. The
upheaval was a vast black cloud of mud and water
over 150 feet high, and apparently of much larger area
than the limits of the target or of any pr\evious explo-
sion.

The trajectory of the shells was easily observed dur-
ing their entire course, and together with the singular
tone of the air discharge and whistling of the projec-
tile, seemed to heighten the scene to the realins of war.

Shells of full caliber, to contain charges of 500 to 600
pounds of high explosive, are in preparation for future
trials. '

The pressure in the air cylinders during the firing
was about 1,000 pounds per square inch, reduced in the
gun to about 600 pounds, or a total pressure of over
50 tons. ;

The result of this initial test in the percentage of
accuracy is certainly surprising, and most satisfactory
in its bearings upon the long discussed question of
national defense.

That 50 per cent of the shots were intensely effective
within the area of an ordinary sized ship, and 75 per
cent within the area of the largest war ship, while the
poorest shot would have a demoralizing effect upon an
enemy by its close proximity, is an accomplishment
that we may all be proud of, and which may be con-
sidered a long step forward in the defense of our har-
bors and coast.

B S N
C. H. Delamater.

Cornelius H. Delamater, founder of the Delamater
Iron Works, of this city, died of pneumonia on the 7th
inst., at his residence, 424 West Twentieth Street. Mr.
Delamater was born at Rhinebeck, on August 30, 1821,
and came to New York as a boy of 14to earn hisliving.

His first employment was in Swords’ hard ware store.
At 21 he became a clerk in the Phenix Iron Works,
Canal and West Streets. Three years later, in 1842,
his employers retired, and young Delamater and his
cousin, Peter Hogg, formed a partnership and carried
on the business. In 1850 they removed to the foot of
West Thirteenth Street, where the Delamater Iron
Works now stand. Mr. Delamater became sole pro-
prietor.

In the war times he built the turreted ironclad Dic-
tator, and he did a good deal of other work for the
navy.

Mr. Delamater was veryactive in the Society for Me-
chanics and Tradesmen. He was one of the first mem-
bers of the Union League Club.

& O+
4B+

A WELL recently bored for gas at Pittsburg delivers
fresh water, salt water, and gas at saine timme. There
are two casings, one within the other ; the outer one,
100 ft. down, taps a fresh water stratum, while the inner
pipe reaches the salt water and gas at 200 feet down,
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AN IMPROVED' LOCOMOTIVE - BOILER.

An attachment for locomotive and other boilers, in
which the draught is urged by the exhaust of the en-
gine, and the combustion of the fuel improved, is illus-
trated herewith, and has been patented by Mr. Charles
S. Smith, of Pocatello, Idaho Territory. In a boiler of
the ordinary locomotive type, as shown in the illustra-

SMITH’S LOCOMOTIVE BOILER.

tion, a pipe is connected with each of the exhaust noz-
zles, at points near the bases of the nozzles, as shown in
Fig. 2, whereby a portion of the exhaust will be received
and conducted to two of the tubes on each side of the
boiler.
nected with T’s, short pipes from which enter the smoke
box end of the boiler tubes, to the ends of which they
are fitted by bushings, as shown in the sectional view,
Fig. 3. The steam thus passed to the fire box from the
exhaust becomes heated to t he temperature of the water
in the boiler, its decomposition in the fire box greatly
assisting in obtaining a higher degree of heat, while the
force with which it enters causes the sparks and cinders
to fall back, preventing them from passing into or
through the tubes, and insuring a more complete com-
bustion of the fuel.

—~—

ELASTIC ENGINE FOUNDATIONS AND SUSPENSION
VEHICLES.

The complete and stable isolation of structures, ma-

chines, and vehicles, with a view to deadening shocks,

preventing the transmission of vibrations, and dimin-

2

———O

OF

a large number of solutions,
none of which has hitherto
given full and entire satisfac-
tion. The processes employed
for the isolation of machines
consist in the use of rigid foun-
dations or elastic substances.
Masonry foundations, even
with the superposition of
framework, and surrounded
with trenches, have proved
insufficient.

The interposition of rubber
has given good results in some
cases but unsuccessful ones in
others, and the causes of which
are thus set forth by Mr. G.
Anthoni in arecent communi-
cation to the Society of Civil
Engineers:

‘ Rubber simply interposed
between the floor and the tool
to be isolated has been used
for a long time, and gives
good results, because the iso.
lation is complete, but it can
rarely be utilized thus because
t here is no stability, and
movements may be produced
that interfere with or are even
dangerous for the service. Be-
sides, in:impact tools, the use-
ful effect is diminished.

“If, in order to overcome
such inconveniences, we con-
nect the piece to be isolated
by bolts, the vibrations pass
through the latter, and the
isolation is destroyed. More-
over, if we compress the rub-
ber in order to give stability,
there is no more elasticity,
and if, on the other hand, we
do not compress it, but allow
it to retain all its elasticity,
we do not obtain the stability
in view of which the connect-
ing bolt is used,

a problem which has received
|

UL

The pipes from the exhaust nozzles are con- |-

‘““Want of success may be due also to the improper
use of rubber, for, in order to solve a problem of isola-
tion, we must study the conditions that have to be ful-
filled by the blocks from the standpoint of their form,
surface, and thickness.”

In order to leave rubber its entire elasticity, and to
give the isolated system all the stability necessary, Mr.
Anthoni has recourse to two methods,
which at the same time secure isolation
and stability: (1) An increase of the
mass of the system to be isolated, and
(2) an isolating and elastié attachment.

The first of these is applied to the
foundation of machines, while the sec-
ond is more especially designed for the
suspension of vehicles of all kinds.

As an example of an elastic founda-
tion for a collection of machines, we
may cite the small central electric
works established by Mr. Pulsford in
the Faubourg St. De-
nis. The vibrations of

with sand, thus permitting of the easy shifting of the
foundation. The trench is covered with a flooring or
iron plate permitting of the motions of the masonry
in a horizontal direction if it is a question of a steam
engine, or in a vertical direction if the elastic suspen-
sion is applied to a steam hammer or a pump.

The steam admission and eduction pipes are wound
spirally at the upper part, so that they way have elas-
ticity enough to permit of the motion of the whole
without foreing the joints.

In the case under consideration, the oscillating mo-
tions reach an amplitude of ¥ inch, and nothing is
more curious than to see the whole affair, whose weight
exceeds 25 tons, displace itself rapidly without the least
vibration being felt at the edge of the trench. The
same process is applicable to the rails of railways
upon metallic viaduets crossing cities, and to the
engines of]boats, etec.

The second method of isolation, applied to vehicles,
consists in the use of a rubber support, which, placed

these machines were
annoying the neigh-
bors considerably, and
lawsuits were immi-
nent, when Mr. Jup-
pont, Mr. Pulsford’s
electrical engineer,
conceived the idea of
having recourse to Mr.
Anthoni’s method. The acecompany-
ing figure shows the application that
has been made of it, and which is giv-
ing entire satisfaction.

A large oblong diteh was dug, the
bottom of which was provided with a
floor and a sheet of iron plate over
which was distributed a certain numn-
ber of rubber disks which formed an
insulation at once electric and elastic.
Upon these disks was laid a second
iron plate riveted to a flooring that
rendered the plate indistortable. It is
upon this flooring that the foundation
is built, places being left, of course,
for the foundation bolts, and spaces being reserved
sufficiently capacious to allow of the periodical clean-
ing of the ditch and for the accumulation of debris

WEEKE’S SYSTEM OF BUILDING DIKES.

between the axle and the spring of carriages, gives a
complete and stable isolation, increases the ease of
motion and the duration of service, diminishes the

between two successive cleansings without interfering | noise, and reduces the variations in the tractive stresses

with the elastic suspension.
The foundation need not be of masonry, and in some
cases it may be advantageous to use a caisson filled
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ELASTIC SUSPENSION OF MACHINES.
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of the horses.

This rubber support setves to fix the spring firmly
upon the axle, ifit is a question of a vehicle, without
interfering with the elasticity
of the junction by too much
tightening, a drawback con-
nected with all the arrange-
ments hitherto employed.
This result is obtained by
means of a mode of attach-
ment which interposes (1) an
isolating rubber tube between
the coupling plate and axle ;
(@) of a foundation disk of
rubber supporting the load ;
and (3) of areaction disk which
isolates the nut and lessens
the rebounding. The com-
pression between the metallic
parts is effected without
crushing the metallic joint.—
La Nature.

‘WEEKE’S SYSTEM OF BUILD-
ING DIKES,

The dike illustrated in the
accompanying engraving is
admirably adapted foruseat
places where the water is of
considerable depth. It con-
sists primarily of a floating
frame made of wcod, and
which is provided with bar-
rels or other suitable floats.
This frame is anchored by
lines or piles. The work of
building up the dike is car-
ried on upon this floating
frame, and above water line,
the structure being gradually
submerged as the superin-
cumbent weight increases. A
thick layer of rails, brush,
willows, poles, or other simi-
lar material is placed upon
this frame, and one or more
similar layers are placed upcn
this transversely. These lay-
ers are lashed to the frame
by wires and clamp timbers.
Upon this structure is mount-
ed an inclined trestle or
frame, as shown in the cut, of
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a height sufficient to bring it above high water mark. | whose sharp edge will present but little resistance to
Layers of brush, willows, reeds, ete., are lashed verti- ' the eream, and will not mar its appearance.

cally to the trestle by means of horizontal stringers
bound to the frame of the trestle asshown. The trestle
frame is then filled with stones and gradually sunk.

BULLARD’S EXHIBITOR FOR WINDOW SHADES, ETC.

The weight of the stones will be sufficient to retain the
dike firmly in position. A bundle of reeds or willows
is bound to the frame at the point of intersection of the
vertical and horizontal layers of reeds to prevent the
water from flowing bhetween these layers, and a pile of
stones from two to four feet high is piled upon this to
keep it in place. This system has been patented by
Mr. Henry C. Weeke, of St. Charles, Mo.
—_——.tr—
A BOX TO HOLD BRICKS OF ICE CREAM.

A box for containing bricks of ice ceream, and which
will admit of the cream being dislodged from the box
with neatness and dispatch, is illustrated herewith,
and has been patented by Mr. James Van Dyk, of No.
116 Bridge Street, Brooklyn, N. Y. The cover may be

-
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VAN DYK’S ICE CREAM BOX.

of any approved construction, but the bottom is mov-
able, of a form to fit snugly within the box, and has a
downwardly extending flange a little distance from
the edge. At the bottom of the body of the box is
formed a flange adapted to constitute a seat for the
movable bottom, and also a channel between the
flange and the body of the box, the flanges being
so formed and arranged that the one will fit snugly
within the other. The body of the box is madegradu-
ally wider from the bottomn upward, so that as the
movable bottom is pressed up, acting as a follower to
the creain, the latter need only to be started to loosen it
and permit its ready removal. To retain the bottom
within the box, and obviate the possibility of its mis-
placement or injury, retainers, not shown in the illus-
tration, are secured to the inner surface of the body of
the box, each formed of sheet tin or like sharp material,

B!
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CLARRIDGE’'S CAR COUPLING.

AN IMPROVED EXHIBITOR FOR SHADES, MAPS, ETC.

A readily attachable device, which will effectually
conceal a shade when rolled up and shield it from light
and dust, isillustrated herewith, and has been patented
by Mr. Edwin A. Bullard, of Vassar, Mich. The fixtures
of a spring curtain roller are secured upon the face of a
strip of wood, a number of which strips may be ar-
ranged in succession over the shelving. In the upper
edge of the stn’ps is a groove, to receive and retain in
position over the curtain fixturesand roller a protector,
consisting of a piece of sheet metal or equivalent mate-
rial, bent to form a semi-cylindrical body, as shown in
Fig. 3, the manner of attachment being shown in the
sectional view, Fig. 2. When a series of such covers are
in position they will form a moulding as far as they ex-
tend. These exhibitors may also be used in connection
with curtain fixtures of dwelling houses, the protector
being put up the full width of the curtain, and theslats

secured to the casing of a wide or narrow window.
—_— i —

AN IMPROVED CAR COUPLING.

An automatic car-coupling, employing ordinary coup-
ling pins and links, with the drawbar of about the
form of those already in use, is illustrated herewith,
and has been patented by Mr. John Clarridge, Sr., of
Libertyville, lowa. The draw bar has the usual flaring
mouth, but with the inner part reduced in size to form
a guide for the link, the chamber for receiving which
contains a spring. In the rear of the chamber are
shoulders to act as an abutment for the spring, and in
its mouth are shoulders to limit the motion of a fol-
lower pressed forward by the spring, this follower con-
sisting of a plate bent twice at right angles, and hav-
ing an oblong aperture to admit a link. At therearof
the chamber are vertical apertures for receiving a
coupling pin to permanently retain a link in place in
the drawbar, the follower then, when the coupling is
ready to be connected with another coupling, being in
the position indicated in the sectional view, and form-
ing a support for a coupling pin, for which vertical
apertures are provided in the forward part of the draw-
head. The outer end of each link is beveled, so that
when it approaches another link similarly supported it
will not be liable to collide with it, but will slip past,
either above or below it. When the cars approach
each other, the parts being arranged as shown in the
sectional view, the link carried by each drawbar enters
the Other drawbar and pushes back' the follower
against the pressure of the spring, allowing the outer
pins supported by the followers to fall shrough the
links thus introduced, and automatically effecting the
coupling.

KANE'S CAR BRAKE,

Mr. George O. Kane, of No. 193 Thurbus Avenue,
Providence, R. I., is the patentee of an improved
brake for railroad cars in which the brake shoe
is applied to the track instead of to the wheel of
the car. By this method the wear upon the wheels
from friction with the shoe and sliding on the track
is avoided. The entire weight of the loaded car
bearing upon the brake shoe brings the car and
train to a sudden stop. Two pairs of oppositely
arranged brake shoes are pivoted at one end to a de-
pending frame on each side of the car, the other end of
each shoe being connected with the lower extremity of
a toggle joint. The upper arms of the toggle joints
are pivoted to the car frames, while the joints are at-
tached to opposite ends of the brake beams, so that
when the brake beams are made to approach one
another, the angle of the toggle joint is increased and
the shoeislowered on to the track. As may be seen by
examining the cut, between the brake beams fixed
upon an immovable frame is pivoted a brake lever,
which is united with the brake beam by connecting
rods, so that when the brake lever is turned by means
of the brake rods, that connect the ends of the lever
with the brake on the platform of the car, the two
brake beams will be made to approach one another,
straightening the toggle joints, and the brakes will be
forthwith applied. The rods connecting the brake
beam with the brake levers are provided with springs;

at their outer ends.
- .-t —

ANCEL’S STOVE PIPE AND TENT SUPPORT.

In the device illustrated in the accompanying en-
graving, the smoke pipe of the stove is used as the
support of the tent. This device has been patented
by Mr. John W. Ancel, of Fort Buford, Dakota. The
stove pipe is made telescopic, the smaller sections at
the top being made to slide inside of the sections
under it. Each section at its extremities is provided
with holes into which are inserted screw-threaded piuns
for locking the pipe in position. The stove may be of
any desired type. The top section of the pipe has a
sleeve provided with a flange from which is suspended
the heavy ring which carries the tent proper. This
sleeve is removable, and is likewise locked in position
by means of a pin. A bell-like shield caps the whole
to prevent rain or snow from entering the opening at
the top of the tent. The sections of the pipe are made

flanging at the bottom and are bent in at the top so as

© 1889 SCIENTIFIC AMERICAN, INC

to make the joints tight-fitting. By this device the
smoke is carried away and the tent is thoroughly ven-
tilated, while the ordinary tent pole is done away with.
When traveling, the pipe may be folded and packed

COMBINED STOVE PIPE AND TENT SUPPORT.

away into very small space, occupying no more room

in fact than the largest pipe section.
S P —

AN IMPROVED HOSE COUPLING.

The illustration herewith represents a hose coupling
designed to be simple in construction and efficient in
operation. It has been patented by Mr. James D.
Sloan, o fRushville, Ind. Fig. 1representsaside view and
Fig. 2 a longitudinal section of the coupling engaging
two pieces of hose, while Fig. 3 represents a cross section.
Collars, internally serew-threaded, are engaged on the
respective ends of the hose, each hose being then
engaged to the corrugated ends of a coupling, each
collar being shorter than the corrugated ends of the
coupling, permitting the outer end of each corrugated
part to expand on the inside of the hose, and cause the
hose to expand over the outer edge of each collar. This
feature, with the corrugations, forms a strong connec-
tion between the hose and coupling. The body of the

SLOAN’S HOSE COUPLING.

coupler has an end collar, a middle collar, with one part
narrower than another, and external corrugations at
one end, a part of the side at one end of the body being
cut away, or provided with a large opening, to be
closed by a hinge. When the hinge is closed, a yoke
spring engages a lug on the body and locks the parts.
When disengaged, a flat spring is exerted to open the
hinge, the extent to which it may be opened being
limited by a small lug, as shown in dotted lines in Fig.
8. When the hinge is open, the part corresponding
with the pipe section, having two collars and threaded
end, held in one end of the hose, may be engaged with
the body or hinged part of the coupling. Then by
closing the hinge and causing the yoke spring to
engage with a lug on the body, the several parts of the
coupling are firmly united.

IMPROVED CAR BRAKE.
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The Luster of Metals,

Dove was the first to attempt an investigation of
the causes of metallic luster. He had examined, by
the aid of a stereoscope, two images of a pyramid,
one being colored blue and the other yellow, expect-
ing to find a relief image of a green -color. He was,
however, astonished to find that the mixture of colors
gave a reflection like that of a polished metallic sur-
tace. Having repeated the experiment, using a black
and a white image, he obtained the metallic gray of
lead and tin.
due to two reflections from superposed surfaces, and
that the accommodation of the eye being different
for each color, a perfect coincidence of the images
of different colors was impossible. The luster of
metals would thus be caused by a reflection from
the actual surface and another from beneath the sur-
face. This explanation attributes a considerable de-
gree of transparence to the metals, more indeed than
seems consistent with fact. Briicke offered another
theory, according to which the color of light reflected
from bodies not possessing the metallic luster should
be independent of the loca] color—that is, the color of
the reflecting body—while in the case of metals the
color of the reflected light is that attributed to the
substance, the incident light being white. Briicke
also considered that a certain intensity of reflection
was a necessary condition for metallic luster, this in-
tensity resulting from the opacity of the metals, and
he mentions the phenomenon of total reflection as pro-
ducing a. perfect imitation of metallic luster. The
theories of Dove and Briicke represent opposing views
of the transparency of the metals; the one considers
them as opaque, the other as transparent. Herr W.
Spring (Bul. Soc. Chim., 50, 219) endeavors to reconcile
these views by a study of the nature of the surfaces
of the solids he has obtained during his experiments
on the compression of solids within polished steel eyl-
inders. He finds that substances which in the form
of powder are opaque produce solids that have a me-
tallic luster, whatever the nature of the substance,
while such substances as yield powders more or less
transparent formed cylinders having vitreous surfaces,
looking as if varnished.

—_—p - ————

The Deadly Wire.

Recently an electric wire carrying a powerful cur-
rent of the sabtile and mysterious force fell across
Bourbon Street, near the theater of the French opera,
at a time when many people were passing. It hap-
pened that a mule which was drawing a street car
came in connection with this wire, and was at once
stricken down by the deadly electricity and killed on
the spot. The unfortunate mule was in some sense a
sacrifice to save the lives of men and women, some of
whom, but for the warning given, might, in all proba-
bility, have stumbled upon the fatal wire with a like
result.

The electric wire has introduced a new element of
menace to human life and to the security of property
that seems scarcely to have -come into the purview
of law makers, who are charged with legislation for
the protection of life and property. The industrial
uses to which electricity is being put are constantly in-
creasing, and scarcely a week passes without addi-
tional wires being erected to conduct the force which
has been wrongly termed a fluid. Every such wireis a
new danger—an additional thread from which to sus-
pend a sword of Damocles over the heads

Dove concluded that metallic luster is '

AN IMPROVED FIRE ESCAPE,

A simple form of fire escape, which can be readily
made available from any window of a house, and with
: which the speed of descent can be readily regulated by
the person descending, is illustrated herewith, and has
been patented by Mr. Joseph Abbott, of Rumney, N.
H. Itis made with two forked arms, pivoted at their
forked ends, and each having a snap hook at its free
end, the fork of one arm extending within that of the
other. Around the pivotal bolt, as shown in the small
views, a rope may be wound one or morg times, and is

ABBOTT'S FIRE ESCAPE.

thence extended down between jaws made by the arms,
which are drawn closely upon it by a spiral spring
connecting the two arms. The upper end of
the rope has a hook by which it is to be se-
cured to a window sill or other part of the building,
while the lower end is dropped to the ground. A
hanger, or strap, in which the person descending$s to
be seated, has rings at its ends, to be connected with
the arms by hiteching upon the snap hooks, both ends
of the strap passing through a metallic adjusting ring,
before being connected with the arms, the speed of the
descent being then regulated by moving the adjusting
rings up or down, whereby greater or less brake pres-
sure is put upon the rope. An extra strap is supplied
to be passed under the arms, when desired, and attached
similarly to the snap hook. The device is furnished to
weigh less than three pounds, and only 1014 inches in

length.
_— ——err—

AN IMPROVED SOD CUTTER AND HARROW,

An apparatus for effectively breaking up sod or
ground, and wherein the -cutters may be regulated to
any desired depth, or the apparatus may be carried
from field to field without the cutters touching the
ground, is illustrated herewith, and has been patented
by Mr. Abraham Madson, of Galesville, Wis.

Within

several shafts carrying the cutters are so journaled
that the curved surface of the blades mounted upon
one shaft will be contiguous to the surface of the equi-
valent blade of the next shaft, whereby the entire sur-
face of the ground traversed by the apparatus will be
pulverized. A lever is pivoted centrally to each side
bar of the frame, on the lower end of which the drive
wheels of the apparatus are studded, the other ends of
the levers projecting diagonally upward parallel with
the outer face of brackets attached to the upper sur
face of the side bars. In the brackets a transverse
rock shaft is journaled, having near each end an arm
pivotally connected by a link with the upper extremi-
ties of the levers on which the drive wheels are studded.
A standard is secured centrally on this rock shaft, with
a hand lever fulerumed in its top, whereby the lever
carrying the operating wheels may be raised or low-
ered, to regulate the depth of cut or lift the cutters
from the ground. The rock shaft is held in the posi-
tion desired by means of rods passing through aper-
tures in the arms at the ends of the shaft, each rod also
passing through one of a series of apertures in the
bracket around the bearings of the rock shaft, these
rods being automatically projected by a spring on each.
The shaft hinged to the forward end of the frame has
an adjustably secured caster wheel.
—_—t -
Miscellaneous Notes,

The Eiffel Tower in Paris had reached a height of 761
feet on January 9, 1889—the highest structure upon the
globe. @

Standard 1ime.—All the railroads in the United
States and Canada, without exception, now use the
standard time of one of the four sections—eastern, cen-
tral, mountain, or Pacific. Cities and towns have very
generally conformed to railroad time of their respective
sections. Out of 288 cities of over 10,000 inhabitants,
less than 25 still retain local time.

Force of the Wind.—The high wind of Saturday
night, January 5, blew the car cable out of the sheaves
on the Brooklyn bridge, stopping travel for a short
time.

Work of Flowing Artestan Wells.—At the Ponce de
Leon Hotel, St. Augustine, Florida, an artesian well
furnishes power through a turbine and dynamo for
lighting the building and grounds by electricity.

At Yankton, Dakota, a flowing well drives the dyna-
mos of an electric lighting company, the water flow-
ing to a reservoir, from which a turbine is actuated.

Africgn Railways—It is proposed, by a new com-
pany just formed in Brussels, to build a railroad to con-
nect the head of navigation on the iower Congo with
Stanley Pool, thus opening up a line of about 7,000
miles in the interior of Africa to trade and commerce.

Trade Schools.—By the munificent gift of Mr. I. V.
Wi illiamson of stocks of a market value of §2,250,000, a
*“Free School of Mechanical Trades” is to be erected
and organized near Philadelpkia.

The Pratt Institute of Trades and Art, Brooklyn, N.
Y., opened the year with 1,000 pupils.

—_— ——eer——
Cloth and Paper of Corn Husks,

One of the best utilized waste products in Austria,
resulting in the manufacture of large quantities of
paper and cloth, are corn husks. The Evening Tele-
gram condenses-from a foreign publication the pro-
cess for separating the fiber. The husks are boiled
with an alkali in tubular boilers, as a result of which
the fibers of the husks are found at the bottom of the
boiler in a spongy condition, filled with a

of the people.

As to laws for their protection, there seems
to be none. True, a general law exists which
would make an electric light company lia-
ble for damage caused by wrongful or crini-
nal negligence on their part, but so little is
known of electricity as a practical industrial
force motor, save by a few experts, that it
would be extremely difficult in court, in a
claim for damage, to establish undue or
wrongful negligence on the part of an elec-
trical company. Let us inquire a little.
The wires are suspended from wooden poles
over the streets of the city. Are the wires
securely placed ? What constitutes security
in the premises ? The wooden pole readily
rots ; it may be broken by the enormous
weight of the wires it carries, and such a re-
sult is extremely likely when a great net-
work of. wires so suspended is violently and
forcibly vibrated by the wind. There ap-
pear to be no restrictions as to the number
of wires strung upon a pole. Almost every
day additions are made to those already
there. Then as to the methods of fastening the wires to
the poles—the main thing considered is to insulate the
wire from electrical communication with the posts.
The fastenings may be deemed secure by those who use
them. The factis, however, that the wires frequently
fall into the -streets, with fatal consequences to the
people at large, not to the corporations who own them.
They may suffer temporary delay of business.—I. O.
Picayune,

TR A

MADSON’S SOD CUTTER AND PULVERIZING HARROW.

aligning hangers attached to the under face of the
frame side pieces are journaled transverse shafts, poly-
gonal a greater portion of their length, upon which are
fixed the knives or cutters, Fig. 2 being a trans-
verse section through one of the cutter shafts, while
Fig. 1 is a partial plan view at the ends of two of the
cutter shafts. Each set of cutters consists of two
knives mounted in such manner that dbne knife will be
at right angles to the other, forming a cross. The
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glutinous substance, and which proves to be
a perfect dough of corn meal, containing in
a concentrated form all the pabulum origi-
nally contained in the husk. The glutinous
matter is pressed out from the fibers by
hydraulic apparatus, leaving the fiber in
the shape of a mass or chain of longitudinal
threads interspersed with a dense mass of
short fiber. The linen made from the long
fibers furnishes a very good substitute for
the coarser kinds of flax and hemp, and is
superior to jute, gunny cloth, coir, and the
like,

The paper, for which mostly the short
fibers are used—the long fibers constituting
the material for spinning—is stronger than
papers of the same weight made from linen
or cotton rags, its hardness and firmness of
grain exceeding that of the best dipped
English drawing papers, being especially
adapted for pencil drawing, stenographic
writing, and water colors. Its durability
exceeds, it is claimed, that of paper made
from any other material, and the corn husk
parchment isnot at exposed points destroyed by insects.
If the gluten is left in the pulp, the paper can be made
extremely transparent without sacrificing any portion
of its strength. Again, the fiber is easily worked,
either alone orin combination with rags, into the finest
writing or printing papers. It also readily takes any
tint or color, and can be worked almost to as much ad-
vantage into stout wrapping papers of superior quality
as into finenoteand envelope papers.
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DECISIONS RELATING TO PATENTS AND TRADE
MARKS.
Supreme Court of the United States.
ANDERSON vs. MILLER et al.

Letters patent No. 265,733, granted October 10, 1882,
to Robert H. Anderson, for an improvement in
drawers, not infringed by an article manufactured by
the appellees for more than two years prior to the ap-
pellant’s application for a patent.

Appeal from the circuit court of the United States
for the Eastern District of Virginia.

Mr. Justice Lamar delivered the opinion -of the
court.

The alleged infringement consisted in appellees plac-
ing on drawers manufactured by them a patch extend-
ing down the front and lapping the seam of the crotch
by at least half an inch, which process of re-enforcing
the garment, it was alleged, was the invention of the
appellant.

The averments of the answer are : That drawers, as
re-enforced as described in letters patent of plaintiff,
had been made and in public use and on sale by suudry
and divers persons for many years prior to plaintiff’s
application ; that they, the defendants: Have been
manufacturing one particular kind, and only one par-
ticular kind, of re-enforced drawers for more than five
years hitherto continuously, a specimen of which
drawers, manufactured by them, is filed as ‘‘ Exhibit
A,” ete., and that these are the only kind of re-enfore-
ed drawers that have been manufactured by them or
either of them during the last five years.

The circuit court dismissed the bill, and an appeal
from that decree of dismissal brings the case here.

The decree of the circuit court is affirmed.

Supreme Court—State of New York.
TRADE MARK.
MUNRO vs. BEADLE et al.

Ingraham, J.:

The only act of the defendants complained of by the
plaintiff is the introduection. of the word ‘‘ Sleuth” in
the title of certain stories published by the defendants.
" There was no attempt on the trial to show that the

defendants had used any symbol or design invented
by the plaintiff to designate his series, and unless the
plaintiff can establish that he has in some way ac-
quired the exclusive right to use the word *‘Sleuth”
in connection with stories of detectives, no right of
plaintiff’s has been infringed.

The word ‘‘Sleuth” has a well defined meaning,

~and is defined by Webster to mean ‘‘the track of man
or beast as followed by the scent.” It is used in con-
nection with a hound to indicate that a hound follows
the track of a human being or animal, and as applied
to man would have the same meaning.

The adoption by the plaintiff of the name of ** Old
Sleuth” to designate the series of books published by
him could hardly be said to give to the plaintiff the ex-
clusive right to use the word ‘Sleuth ” in all future
publications of every character, so that the rest of the
world must invent a new word to express that mean-
ing. That would be the logical effect of sustaining the
position taken by the plaintiff in this case.

The titles adopted by the defendants in the publi-
cation of their books would be perfectly intelligible to
any one having no knowledge of the use to which the
word had been applied by the plaintiff, and, assum-
ing that the plaintiff had acquired a trade mark in
the words used by him to designate his publications,
nothing proved in this case would show that the de-
fendants have violated any rights that they have ac-
quired. The plaintiff has therefore failed to show any
cause of action against the defendants, and the com-
plaint must be dismissed, with costs.

—_ - —
A Flowing Well in Iowa., .

A Waterloo, Ia., dispatch to the Chicago Tribumne
says: ‘‘ The flowing well near Tripoli, Bremer County,
is attracting considerable attention, as it appears to be
another Belle Plaine gusher on a slightly smaller scale.
It is located on the farm of J. J. Cooke, about three
miles east of Tripoli, and only a short distance from
the Wapsie River. The well was drilled down through
the rock and sand about 135 feet. Water was struck
several times, and when a depth of 129 feet was reached
the water filled the well to within eight feet of the sur-
face. After drilling two hours longer the water began
to overflow. Work was stopped and a six-inch casing
putin. Atthreeo’clock the next morning, December 30,
Mr. Cooke was awakened by a roaring noise, and, on
going to the well, he found the water spouting about
three feet above the top of the tubing and throwing
out blue sand and clay. After throwing out about
three wagon loads of this debris the water became
clearer, but its force increased until it rose fully six feet
above the top of the casing, besides opening the seams
in the casing at several places. Four joints of stovepipe
were then put on the casing, and the water flowed in a
torrent from the top of this improvised tube fully
twelve feet from the ground. *‘‘Since then the well
seems to have lost some of its force, but it still sends
out a streawn which, if confined, would, it is estimated,

throw a three-inch stream tifty feet high. It isthe in-
tention to replace the casing in the well with a six-
inch gas pipe, and in that way it is expected that the
flow of water can be controlled.

The International Congress of Photographers at
Paris.

By a ministerial order, dated August 2, 1887, a con-
gress and series of conferences were instituted to be
held in Paris during the Universal Exhibition of 1889.
By another resolution, dated July 16, 1888, of the Min-
ister of Commerce and Industry, Commissioner-Gene-
ral of the Exhibition of 1889, a Committee of Organiza-
tion of the International Photographic Congress was
nominated :

M. Andra, member of the Administrative Council of
the French Photographic Society ; M. Bardy, Vice-
President of the French Photographic Society, and
Director of the Laboratories for Contributions Indi-
rectes; M. Edmond Becquerel, member of the Academy
of Sciences, the chief discoverer and pioneer in relation
to photography in natural colors: M. Bordet, the
manager of photographic conferences at the school ‘of
Ponts et Chaussees; M. Alfred Chardon, member of
Council of the French Photographic Society; M. Cornu,
member of I'Institut ; M. Davanne, Vice-President of
the French Photographic Society; M. Gauthier-Villars,
member of Council of the French Photographic So-
ciety ; M. Gobert, member of- Council of the French
Photographic Society ; M. Guillemsinot, manufacturer
of chemical products; M. Haincque de St. Serroch,
member of Council of the French Photographic Society;
MM. Paul and Prosper Henry, of the Paris Observa-
tory, well known for their achievements in stellar pho-
tography ; Dr. Janssen, member of I’Institut and Di-
rector of the Astronomical Observatory at Meudon;
M. Levy, photographer; M. Albert Londe, the chief
photographic worker at the Salpetriere, in Dr. Char-
cot’s department ; M. Adolphe Martin, physicist, mem-
ber of the Council of the French Photographic Society ;
M. Pector, member of Council of French Photographic
Society ; M. Peligot, member of ’Institut, President of
the French Photographic Society ; M. Perrot de Chau-
maux, General Secretary of the French Photographic
Society ; M. Roger, member of the Council of the same
society ; Colonel Sebert ; M. De Villecholles, member of
Council of the French Photographic Society ; M. Wolff,
astronomer, member of I’Institut.

At the first meeting of the Committee of Organization,
Dr. Janssen was elected president; Messrs. Wolff and
Davanne, vice-presidents; and M. Pector, secretary
and treasurer. It was also resolved to elect in foreign
countries and in France some honorary members of the
congress, who are requested to promote its interests,
to group its supporters, and to study in advance the
subjects to come before the congress, as well as to sug-
gest others.

The list of those photographers in foreign countries
and in France who will be invited to become honorary
members is not yet completed ; but among those who
will receive invitations are Mr. James Glaisher, Captain
Abney, Mr. J. R. Dallmeyer, Mr. Ross, Mr. John Spil-
ler, Mr. Tennant, Mr. Common, and Dr. William Hug-
gins.

"The list of subjects proposed to be discussed by the
congress is not yet cowmpleted, but will include the fol-
lowing :

1. Relative units of light. Photometry.

2. Lenses. Best mode of determining their focal
lengths. Proportions between the apertures of dia-
phrags and the foei of lenses.

3. Unity in the expression of formule of solutions
used in photography.

4, Unity in the dimensions of lens flanges.

5. Unity in the names of photographiec processes.

6. Measures to be proposed to various governments
to facilitate the passage through custom houses of pho-
tographic surfaees sensitive to light.

7. The application to photographs of the same copy-
right privileges as granted to works of art.

" The meetings of the congress will probably take place
during some period between July 15 and August 15,
1889. This time, howeverinconvenient to the Parisians,
who might like to be at the seaside during the vacation,
is likely to be the best for foreigners who visit the ex-
hibition in the holiday season.

Any photographer who presents his card will be wel-
comed at the meetingsof the congress, and to take part
in the discussions. Those who intend to read papers
will probably have to send them in in advance, that
due order in the proceedings and subjects may be
arranged beforehand.

‘What has herein been stated will give a general idea
as to the nature of the congress and its scope, but are
not cast iron decisions; they are liable for some little
time yet to additions and modifications. All persons
who have the interests of photography at heart cannot,
I think, do better than to make their suggestions at
once to M. Davanne, Vice-President of the French
Photographic Society, Rue des Petits Champs, Paris.

It will be noticed that the congress is connected with
and recognized by the authorities of the Paris Exhi-
bition,—Correspondence in Br. Jour. of Photo.
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Modern Fortitications,

Under this title the Esercito Italiano quotes an in-
teresting article of the France Militaire on the modi-
fications rendered necessary in the plan -and construec-
tion of fortresses and fortified places for the future by
the overwhelming power of modern explosives. A repe-
tition of experiments on a large scale tends to show
that iron and a very solid sort of concrete, rich in ce-
ment, are the only materials capable of offering a pro-
longed resistance to the action of modern artillery.
Sand may be usefully employed under certain circum-
stances, but the uselessness of earth ramparts has been
clearly demonstrated. In future, therefore, the main
feature of a fort is most likely to be-a round ironclad
tower emerging from a glacis of concrete and furnished
with heavy ordnance to reach the assailant at long
ranges, and with lighter artillery for flank firing and for
firing at shorter ranges. Forty or fifty machinists and
artillerymen will probably compose the whole garrison
of these forts. But the defense will, moreover, consist
in a body of movable troops and artillery, to be con-
veyed to any point in the circumference, under the
shelter of natural or artificial cover, by a narrow gauge
railway. According to this system of defense, the as-
sailants will no longer enjoy alone the advantage of
concentric fire. Important experiments of this kind
have been witnessed by the French Minister of War at
the fort of Lucey, near Toul.

The Esercito Italiano states that three new batteries
are in course of construction at Nice, viz., at Rimiez,
the Corniche, and the Lanterne. The last of these
three has for its object to obstruct the passage of the
Vare. The erection of the three batteries has already
been commenced by three different contractors. The
French gbvernment is also erecting a fort on Mont
Grois, where the trees have been felled over the whole
area. The works are to be carried on with the greatest
possible alacrity.

The Rousskii Invalid gives a list of German fortified
places furnished with ironclad batteries or forts, name-
ly, two towers at the fort of Vogelsang, at Cologne;
one at Fort Manstein, Metz ; at Fort Kamecke, several
small towers for cannon of 15 centimeters; at Bremer-
haven, facing the sea, nine towers for cannon of 28 cen-
timeters, two for cannon of 15 centimeters, and a bat-
tery for nine 21 centimeter cannon ; two towersat Ham,
for the defense of the bridge on the Rhine; two towers
at Ingolstadt. The Geerman government has also or-
dered sixty ironclad towers for heavy cannon and mor-
tars for the fortifications of Metz and Strassburg.
They are to be constructed at the Gruson factory at
Buckau-Magdeburg. Besides these a large number of
towers of smaller dimensions are in course of construc-
tion, and will be supplied eventually with Maxim guns.
The greatest activity prevails at the above mentioned
works, showing the great importance attached to iron-
clad fortifications by the German government.

——— et —
The New York Fire Department.

Following is a summary of the operations of the New
York Fire Department for the year just closed, as re-
ported by the Fire Commissioners :

OPERATIONS OF THE FIRE DEPARTMENT—I1888.
FIRE EXTINGUISHING FORCE.

Number
Officersandmen.... ..... c.coiiiiiii tiiiinr tieeiaenens 1,019
Engine companies (Including two fire boats).............. 55
Hook and ladder companies ...........cco. cvvveiiin vun 19
Steam fire engines . ..........ioiiiiiiiiiiiiiiiiei 87
Fire boats........ ..coiiiin tiiiiiiii it 2
Hook and ladder trucks ............ccceiiiiierniniennnnn... 35
HOTBES. .ot i ettt iter i aaaaee 294
FIRE STATISTICS.

Total number of fires............ccoiviiiiiiiiiiniinnnnn oun 3,202
Fires confined to point of starting... ................ ...... 2,877
Fires confined to building................ceeel ... e 201
Fires extended to other buildings... ....................... 48
Fires extinguished without engine stream.................. 2,165
Fires extinguished with one engine stream.................. 636
Fires extinguished with more than one engine stream....... 351
Fires resulting in nominal damage only............ ........ 1,107
Fires—Building not damaged. ............. .......... ... 520
Fires—Building slightly damaged .......... ............... 1,025
Fires—Building considerably damaged... .................. 106
Fires—Building destroyed...................cccoevvvn o oo, 18
B Loss. Insurance.

On structures... ........cceeeeee.n. $1,566,401 $23.280,193
Oncontents..... .. ..o.. o0 ceennn. 3.923,929 17,988,363
Total.... ..coovvviviien wnen . $5,490,330 $41,268,556

1887. 1888,
Average loss perfire. .............. $1,917.28 $1,714.66

Number of fire alarme, 3,406.

B —————————————a
Tramways in Damascus,

An imperial firman has, it is reported, been granted
for the construction of a line of tramways in Damascus.
Nor is this concession to western civilization the only
sign that the far-famed city of Damascus ison the high
road to becoming modernized. Gas also is to be intro-
duced into the city, and the inhabitants are eagerly
awaiting the promised innovations, which will, they
believe, not only add to their own comfort, but will
materially increase the value of property within the
city boundaries. The latest estimate of the population
of Damascus places it at 150,000,
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THE MAXIM ATUTOMATIC MACHINE GUN,
BY HUDSON MAXIM.

The Maxim gun has already been described in these
pages. The object of the present paper is to deseribe
its operation more fully and illustrate in greaterdetail
the various parts of this gun, so that its principle of
action may be thoroughly understood. Since its intro-
duction, this gun has met with marked success, and has
been adopted by nearly all the European powers, in-
cluding England,
France, Germany,

In starting the gun, the breech mechanism is operat-
ed by hand to insert the tirst cartridge in the barrel,
and the trigger is then pulled by hand to fire the first
shot. The backward force of the explosion is received
by the breech block, which recoils and carries the bar-
rel backward with it. In the recoil, the breech is
opened, the empty cartridge case is extracted, the ham-
mer is cocked, and another cartridge is brought into
position to be thrust into the barrel. The energy of

Italy, Switzerland,
Austria, and Russia.
The gun is soon. to
be’tested at the prov-
ing grounds at An-
napolis, with a view
to procuring its
adoption by the
United States gov-
ernment. The speed

ber gun using the
American cartridge
is very high, being
700 per minute. The
one pounder will dis-
charge 400 shots per
minute. A six pound-
er adapted to fire
shrapnel and grape
canister will dis-
charge at the rate of
150 per minute. This
description relates
only to the Maxim
mitrailleuse or ma-
chine gun of rifle
caliber ; but the em-
ployment of automa-
tic action, though
modified, is essential-
ly the same in the
Maxim system of
guns of larger cali-

block, and an inner frame with guides and bearings on
which the said mechanism operates.

The recoiling portion is, in reality, the gun proper.
The outer, or nou-recoiling, portion may be justly con-
sidered the carriage on which the gun operates. Refer-
ence is to be had to the accompanying drawings forming
a partof this description, in which similar figures of
reference indicate corresponding parts in all the cuts.

Fig. 1. represents the gun in action, with spare

boxes of ammunition

bers. The Maxim

automatic mitraille-

use is so constructed

that, on firing a single shot to start the gun, the forece
of the recoil is utilized for extracting the empty car-
tridge case and for effecting the various operations
necessary in reloading and again firing the arm, or
preparing it for the next discharge ; so that, after the
gun has been started by once pulling the trigger,
all these operations are performed automatically, and
the gun continues firing with great rapidity, so long as
the trigger is held in a pulled position and the supply
of cartridges lasts.

‘The operation of the gun is, briefly, as follows :

50

placed on the mount-
ing, and shows the
elnpty cases being
thrown out in front.

Fig. IL. is a view of
the outside or non-
recoiling portion of
the gun, which is
mounted on trun-
nions, and has at-
tached traversing,
elevating, and de-
pressing gear, and is
provided with hand-
les and sights for
aiming and a trigger
for firing.

Fig. I11. is a longi-
tudinal central sec-
tion of the gun, with
all the parts in the
positions of ** ready ”
for firing, on the trig-
ger being pulled.

Fig. IV. is a plan
view of the gun with
the cover, 32, seen
in Fig. III, removed,
and other parts in
section to display the
mechanism.

Fig. V. is a per-
spective view of the
feed box and part of

Fig. L-MAXIM MITRAILLEUSE IN ACTION.

the recoil not consumed in performing the above ope-
rations is stored up in a spiral spring, which, by its re-
action, effects the return of the barrel to the firing po-
sition, thrusts the live cartridge into the barrel, and
closes the breech. The moment the breech is closed
the gun is fired automatically, the gunner having no-
thing to do but to point or aimn the gun and hold the
trigger in a pulled position.

The gun practically consists of two portions—arecoil-
ing and a non-recoiling portion. The recoiling portion
embraces the barrel, the lock, the crank, the breech

its mechanism for
feeding the -car-
tridges to the gun.

Fig. V1. is a view
of the recoiling portion of the gun, tilted over so that
the breech mechanism may be seen in perspective from
the bottom. The outer or non-recoiling portion con-
stituting the gun frame is not shown, and the parts:aré
seen in the positions which they occupy when the
breech block is at the rear end of its stroke or move-
ment.

Fig. VII. is a view of the portion termed the bolt. It
is shown tilted over, and its parts are seen in perspec-
tive and from the front and left hand lower corner, dis-
playing the mechanism which constitutes, at once, the

81
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Fig. IV.—PLAN VIEW.
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lock, the breech block, and the cartridge carrier and
extractor. It will be seen from this figure that in the
handling of the loaded cartridge and the extraction of
the empty case, the cartridge case is firmly seized at
both sides of its head, no spring extractor being used.
Very nearly all the machinery in the gun is contained
in this one piece or bolt, which is quite small, and may
be carried in a soldier’s pocket. As this bolt is the only
part of the gun which standsinanydanger of breaking
or becoming disarranged, it will be seen that such ma-
chinery of the gun is practically in duplicate, as each
gun is provided with two bolts, one of which may be
removed from the gun and may be replaced by the
other in about five seconds.

All the parts shown in full lines in Fig. II. remain
stationary when firing, with the exception of the out-
side crank arm or elbow lever, 2, 3, which is fixed to the
crank wrist or shaft and forins a part of the recoiling
portion, or gun proper, which is mounted inside of the
gun frame, 4, in such a manner that when fired the
recoil moves it back about one inch.

On the left hand and outside of the gun, or at the side
opposite the crank, 2, 3, there is attached to the crank
shaft, 1, a spiral spring, 5, by means of a chain, 6, and a
small fusee, 7, as shown in dotted lines.

In Fig. IV. the spring box, 8, which contains the
spiral spring, 5, is shown with the top removed, dis-
playing the said spring with its chain connection to
the crank shaft, 1.

When the gun is fired, the arm or cam, 2, of the crank
2, 8, which belongs to the recoiling portion, is brought
in violent contact with a stationary point of resistance,
9, fixed to the gun frame, 4, the effect of which is to
forcibly turn the crank shaft, 1, and cause the crank
handle or arm, 3, to strike a buffer spring, 10, held out-
side the gun frame, so that, when the crank handle, 8, is
resting on the buffer, 10, the spiral spring, 5, is not only
extended one inch by the recoil, but the winding of the
chain on the fusee causes a still further elongation.

Thus when the erank handle, 3, has been brought to

a state of rest on the buffer, 10, the action of the spiral
spring is first to pull the barrel and the whole recoiling
portion back into firing position, and then to turn the
crank to restore the bolt to firing position. As the
crank handle is brought back to this position it strikes
the dead stop, 11, which is pivoted to the gun frame
and rocks on its pivot to receive the blow in such a
manner as to prevent all rebounding.
* In the longitudinal central section, Fig. IIl., all the
partsarein the positionsof *‘ ready ”
for firing on pulling the trigger.
The lock employed is very similar
to that used in the old fashioned
single barrel pistol, namely, a firing
pin, a main spring, a hammer, and
a sear. All these partsare mounted
in the lock or bolt, 12.

When the upright trigger, 13,
placed between the vertical hand-
les, 36, is pressed, the rod, 14, is
drawn backward and its projection,
15, engages the lower end of the
sear, 16, thus releasing the hammer,
17, and the main spring, 18, then
throws the firing pin, 19, violently
forward to strike the primer and
explode the cartridge. A spring, 38,
returns the trigger and trigger rod
to the cocked or freed position on
removing the pressure.

All the operations of the breech
mechanism are effected by the re-
ciprocating movements of the out-
side crank, 2, 3.

The gun crank has an arm, 20,
which is inside the gun frame, 4,
and stands at right angles to the
outside crank arm, 2. To this arm,
20, is pivotaliy attached the rear
end of a connecting rod, 22, 23, the
part, 23, of which straddles and is
pivoted to the breech block, 12.
Therefore, when the outside crank
is turned forward, the inner crank
arm, 20, is thrown downward and
backward, as shown in dotted lines,
Fig. III. The part, 23, of the con-
necting rod is thus brought in
contact with the tail of the ham-
mer, 17, pressing it down, drawing
back the firing pin, and compressing the mainspring
until the sear, 16, engages a notch in the hammer and
asafety sear, 24, engages a notch in the firing pin. At
the same time the breech blockiswithdrawn from the
barrel, the empty cartridge case is extracted, a fresh
cartridge is drawn from the belt, the carrier, 25, is
lowered, and the live cartridge is brought in line with
the barrel, 26, and the empty case in line with the dis-
charge pipe, 27.

Projections, 28, on the carrier, 25, during the recoil
and the opening of the breech, slide on cams, 30, on the
frame, 4, whereby the carrier isheld up untilthe empty
case is extracted and a fresh cartridge is drawn from
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the belt. The lowering of the carrier is then effected
by gravity assisted by a spring, 31, attached to the
inside of the cover, 32, of the frame, 4. The carrier is
guided and held steadily in its forward movements by
the projections, 28, which slide in contact with the
under surfaces of the cams, 30, until the breech block
ishome. The carrier, 25, has spring catches, 33, 34, and
35, which with its grooved side flanges hold the live
cartridge and the empty case in their proper places in
the carrier, as is well shown in the Fig. VI1.

Cams, 40, in the closing of the breech, act on other

Fig. V—FEED BOX.

cams on a lever, 41, to lift the carrier,25. As the car-
rier rises, the spring, catch 33, yields and passes over
the head of the loaded cartridge, in a belt, 42 ; the
spring catch, 34, also passes over the head of the car-
tridge in the barrel, and the spring catch, 35, passes
over the head of the empty cartridge case in the tube,
27, the carrier freeing itself from the empty case and
at the same time taking firm hold of the fresh car-
tridge in the belt.

Grooves, 45, in this carrier, 25, are made to fit the
flanged head of the cartridge, so that when the carrier

rises, the cartridge is seized at both sides of the head,
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sear, 24, also secures the gun against firing until the
breech is closed, by which action in the rising of the
connecting rod, 22, 23, the sear is lifted, thereby re-
leasing the firing pin. There is also a small safety
cateh, 53, which may be dropped down when done fir-
ing, and thus secure the trigger against being pulled
until the catech is again lifted and thrown back by
hand for that purpose.

In the continuous working of the gun, the empty
cases arethrust one after another into the tube, 27, and
are ejected therefrom with considerable force by the
impact received from each succeeding case as it enters
the tube.

The two parts, 22, 23, of the connecting rod are
joined by means of an interrupted screw, 54, whereby
after the bolt is lifted out of its guides it may be given
a quarter turn and removed frowm the gun, inspected,
and returned, or replaced by a new bolt, all in a few
seconds. There is asmall spring catch, 55, attached to
the inner side of the recoiling frame, 47, which, when
the part, 22, of the connecting rod is raised to remove
the bolt, holds said part in place for more convenient
reattachment of the bolt.

The crank shaft, 1, is supported in bearings, 56,
which are formed on the inner recoiling frame, 47, and
extend through slots, 57, in the outer gun frame, 4,
these slots being of sufficient length to permit the re-
quired recoil of the frame, 47, and its connected me-
chanism. '

When the breech is closed the erank arm,20,is slightly
above its forward dead center, and bears against stops,
58, on the recoiling frame, 47. Therefore, during the
period of explosion, the breech block is firmly locked to
the barrel and supported against the force of the ex-
plosion, so that the barrel, the crank, and the frame,
47, or the whole recoiling portion of the gun, will recede
together until the crank arm, 2, strikes the point of re-
sistance, 9, as above described, which throws the crank
forward, opening the breech at first slowly, and then
more rapidly as the recoil advances. Thus the empty
cartridge case is started from the barrel of the gun, at
first very slowly, as is in like manner the live cartridge
from the belt. By far the larger portion of the timne
between discharges is consumed in the opening of the
breech, so that ample time is allowed for the pressure
of gases to escape from the barrel before the breech
block is withdrawn from it.

The feeding of the cartridges into the gun is accom-
plished in the following manner: The cartridges are
placed in the belt, 42, formed of
two pieces of tape fastened together
by eyelets and brass strips. The
belt is made thick at the edge
next the bullets by being folded
over a cord, as shown, so that the
cartridges may lie even in their
magazines, while every fourth brass

28”’>\

RECOILING PORTION OF THE GUN.

strip is made to project beyond
the bullet edge of the belt a dis-
tance equal to that of the bullets,
thus rigidly maintaining in the
magazine the exact position of the
cartridges in the belt.

The box or magazine which con-
tains the belt, 42, filled with car-
tridges is placed in or on the
mounting, and one end of the belt
is passed through the feed box.
Spare boxes of ammunition may be
placed and transported on the
mounting. The lever, 61, shown at

Fig. VII-—-REMOVABLE BREECH BLOCK, CARTRIDGE CARRIER,
AND LOCK.

and while thus firmly held, the cartridge is extracted
from the belt, performs its backward and forward
movement with the breech block, and enters the barrel
of the gun with unerring aceuracy ; its empty case is
extracted therefrom, and it again retreats and ad-
vances with the breech block to be delivered into the
discharge pipe, 27, where it is held by a spring, 46,
until thrust out by the succeeding empty case.

‘The firing pin, 19, slides between guides in the breech
block, and can strike the cartridge only through a
hole, 52, in the carrier, 25 ; therefore, it can fire the gun
only when the carrier is at the top of its stroke and the
breech is closed, as shown in Figs.- III, IV. The safety
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the top of Fig. V., is operated in
such a manner by the reciprocating
action of the barrel that the car-
tridges are drawn into position one
by one. The curved guide pieces,
62, keep the belt of cartridges in
the proper position as it enters the
feed box. '

The gun frame, 4, has firmly at-
tached thereto a cooling chamber
or water jacket, 67, through which
the barrel, 26, is arranged to slide

. longitudinally. The water jacket
holds when full about 214 quarts,
and is filled through a hole at its
rear end, which is closed by plug,
68. Water tight joints are secured
about the barrel in the following
manner : At the forward end of the

barrel there is a stuffing box with packing, 69, and a

gland, 70, which screws in and tightly compresses the
packing around the barrel. Attherearward end of the
barrel there is a piston ring, 71, which prevents escape
of water when the gun is working, and thereis a valve,

72, which seats itself, preventing escape of water when

the gun is not firing and the barrel is home.
By taking hold of the handles, 86, the gun may be
pointed in any direction and controlled as freely as the

-discharge pipe of a common fire engine hose, while the

thumbs fall naturally into the required position for the
instantaneous manipulation of the trigger. Thus a
stream of bullets is under the perfect control of the
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gunner, and may be directed instantly at any desired
angle of elevation or depression or spread over any area.
By means of sights, 80, 81, as accurate aim may be
taken and as good a target made as with any rifle. The
rapidity of fire of the gun ranges from 600 to 700 shots
per minute, according to the type of cartridge used.
—_—— et -— —————————
Natural History Notes,

The Lethargic Sleep of a Swallow.—At a recent
meeting of the Society of Naturalists, says La Nature,
Mr. Leroux made a very curious cominunication upon
a subject that has many times been discussed, that is,
the possibility of swallows and martins passing the
entire winter in a deep sleep comparable with that of
hibernating animals. Mr. Leroux exhibited to the
society a live swallow, and told its history. The bird
had been knocked down by a coachman’s whip last
October, had fallen into the mud, and was unable to
resume its flight. It was picked up by a child, washed,
and wrapped up in aroll of wadding, which was put
into a drawer and forgotten. A few days before Mr.
Leroux made this statement, the roll was taken out by
accident, and the bird was found alive, but plunged in
a lethargic sleep. The bird was awakened in the
presence of the society and set at liberty.

Alge Parasitic upon Mammals.—Sowme years ago,
the greenish color of some of the sloths was attributed
to the presence of an alga upon the hair. Madam
Weber von Bosse has recently described two genera and
three species of these parasitic plants. The new genus,
Tricophilus, is green, the other, Cyanoderma, with its
two species, is violet.

From 150,000 to 200,000 individuals of these alg®e may
oceur upon a single hair.

The Nest and Eggs of the Alligator.—Dr. S. F. Clarke
thus describes the eggs of the alligator in a recent
number of the Zoologischer Anzeiger. The eggs and
young alligators are such common objects in the shop
windows in many of the Southern States, that it ap-
peared to be a simple matter to secure the eggs at the
right time and in abundance. It proved, on the con-
trary. to be very difficult. I was assured by various
hunters in Florida that each month from January to
September inclusive was the only month in which the
alligators lay their eggs, and this resulted in iny having
to make two journeys of over twenty-six hundred miles
each.

The nests vary much in size, the largest being about
214 meters in diameter at the base, and 80 cm. high in
the central part, the whole having the shape of a
rounded cone. They are located generally on a
slightly elevated place, which is higher by a meter or
slightly more than the surrounding level, and covered
with a thick growth of palmettos, mangroves, mag-
nolias, etc. These are called * hummocks” by the
natives. On one side of the hummock at least, in some
cases on all sides, is a pond from one to two meters in
depth, and in the bank, under water, the female
alligator digs a cave, which in some cases extends three
meters under the hummock, and which is always close
to her nest. The nest is made by scratching together
a great pile of dead leaves and twigs and humnus
which forms the surface of the ground, and which is
arranged with some care. The inside is made of the
more finely divided—almost powdery—material of the
deeper layers of the top soil, while the outside, even to
the top, is covered with twigs and leaves which are
whole or but little broken, and with many of the long,
unbroken leaves or needles of the southern pine. The
eggs are deposited about 20 em. from the top, and
in the nests were found lying on top of one another,
making rows orlayers, with the fine humus filling all
the interstices. The top of the nest is always exposed
to the sun.

Dr. Clarke describes the eggs as very difficult to
manipulate, as the shell membrane is tough, and the
white very sticky.

The Origin of Sweet Corn.—While the history of the
origin of the sweet variety of 1ndian corn shows it to
be quite modern, its existence seems to have been
known in New England as early as 1779, when a few
ears found among the Indians on the Susquehanna
were brought to Plymouth by an army officer.

In a very exhaustive history of Indian corn by Dr.
Sturtevant it is stated that sweet corn is not referred
to by Jefferson in his ‘ Notes on Virginia,” in 1781, nor
by Thorburn in 1817, nor by Fessenden in 1828. In
1832 ‘‘ sweet orsugar corn” is mentioned among garden
vegetables by Bridgeman. In 1851 Buist mentions two
varieties. In 1853 Salisbury says of the ‘‘ early sweet
corn,” the variety introduced by Captain Bagnol, of
Plymouth, that one kind has a white and the other a
red cob. In 1854 Schenk mentions the extra early, the
eight-rowed sweet and Stowell’s sugar, which had been
brought intonotice within a few months. In 1858 Klip-
part mentions in addition the mammoth sugar. In
1866 Burr describes twelve varieties. The seed cata-
logue of Thorburn in 1828 offers one variety, the sugar
or sweet ; in 1881, sixteen varieties ; in 1888, twenty-six
varieties.

However this sort, as distinguished from Indian
corn, may have originated, it has furnished a notable
example of the influence of cultivation, until it has be-

come an indispensable article for the tablein its season,
and one of the most highly prized vegetables for can-
ning. So numerous are the present varieties that from
twenty to thirty are usually advertised by ieading seeds-
men. :

Podophyllum peltatum.—In a communication to the
Journal of Botany on a new Japanese genus of Ber-
beridacew, Mr. T. Ito takes occasion to state that the
occurrence of Podophyllum peltatum in Japan is
beyond a doubt, it being found in the province of
Shinamo, thus constituting another habitat for this
plant besides those on the American continent, and
affording another example of the similarity of the
flora of Japan and the Atlantic coast of the United

Statea.
—_—_— et r———

Wood Cloth,

Mitscherlich has applied the bisulphite process for
reducing wood to the production of a fiber from wood
which can be spun.

Thin boards or laths free from knots, but of any de-
sired width, are cut into strips in the direction parallel
with the grain, and are then boiled in a boiler contain-
ing a solution of sulphurous acid or bisulphite. This
boiling effects disintegration without requiring that
the strips of boards shall be reduced to very small
pieces. After boiling the wood, it is dried in the open
air or in specially constructed drying rooms. By thus
drying the product, the fiber, which is originally very
weak, and tends to break at the slightest strain, be-
comes comparatively strong and does not resume its
very breakable condition on the addition of water.
The operations are carried out as follows :

The damp masses on the frame are transferred to a
traveling endless cloth, which leads them to a pair of
rollers, which may be plain or provided with corruga-
tions in the direction of their length, the ribs of the
one roller being made to gear into the recesses of the
other one, whereby they effect a simultaneous strong
bending and squeezing of the masses. The cutting of
the material in passing through the corrugated rollers
is avoided by causing the endless cloth to pass over
the lower roller and by placing a canvas covering
around the upper roller. The pressed masses fall from
these rollers on to a second endless cloth, which con-
veys them to a second pair of rollers, from which they
are conveyed to a third pair, and so on, they being
preferably pressed in this waysix times. By continued
treatment of the wood the fibers become at length so
pliable and isolated from each other that they can be
employed directly for coarse filaments. For obtaining
a perfect isolation of the fibers, however, without ma-
terial deterioration, these operations alone are not
suitable, and their special purpose istoloosen the fibers
in the transverse direction, so that in the following
operation a thin, long fiber may be obtained. For this
purpose the boiled and pressed masses are completely
dried. After drying they are combed in the direction
parallel with the fibers by means of devices provided
with pins or teeth, in a manner similar to the opera-
tions for combing flax, cotton, ete., but with the differ-
ence that the pins or teeth of the apparatus must be
made very strong. The separation of the extractable
malter from the fiber produced by boiling the gums
and soluble organic matter can be effected at any time.
It is, however, preferably effected after the fiber has
been spun into threads, ete. \

The \
A

The government press at Madras recently issued ™
Monograph on the Cocoanut Palm, or Cocos nucifera,”
by Dr. John Short, which, the introduction tells us,
was written at the request of the Director of Revenue,
Settlement, and Agriculture. The author begins, says
Nature, by pointing out the area of distribution of the
cocoanut tree. Itisindigenous in the East, and is now
largely cultivated on the coasts of India and Ceylon,
and in the islands of the Eastern Archipelago. There
are as many as twenty millions in the southwest of
Ceylon. The palin frequently grows wild in distant
and isolated islands, whither the germ has been borne
by the sea, the thick fibrous padding around the nut
protecting it fromn the action of the water. So we con-
stantly see that coral reefs, as soon as they make their
appearance above the surface of the water, are taken
possession of by these trees. The seashore is the home
of the palmn ; it grows quite down to the water’s edge,
and is in many places constantly washed by the waves.
Thus, along the Brazilian coast for a distance of nearly
280 miles, from the river San Francisco to the bar of
Mamanguape, these trees extend. We also, however,
find them far inland, and at the height of several thou-
sand feet above the level of the sea. At Bangalore
they flourish and produce fruit in abundance at a
height of 3,000 feet above the sea level. From a diet-
etical and economical point of view, the cocoanut palm
is a most valuable plant ; sugar, starch, oil, wax, wine,
resin, astringent matters, and edible fruits are its gifts
to man. An alluvial or loamy soil is the most suitable
for planting it, and no more than eighty plants an acre
should be planted to get the maximum amount of fruit
possible. Nuts obtainable from trees of from fifteen to
thirty years old are the best for planting. There are

Cocoanut Palm,
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numerous varieties of this tree, there being as many as
thirty in Travancore alone. One dwarf variety bears
fruit when it is only two feet in height. Toddy is the
sap of the cocoanut palm, and when the toddy drawer
wishes to get out the sap of the tree, he binds the
flower spathe tightly with fibers of the tree, and beats
it twice a day for three or four days with a short stick.
The top is then sliced, and as soon as the sap begins to
flow, a vessel, either earthen or made of bamboo, is
tied to the spathe to receive the sap. The spathe is
kept bleeding by making a fresh wound in it each
day. The fluid, when fresh, has a pleasant taste, and
is slightly aperient. When kept for a few hours, it
ferments and becomes somewhat intoxicating, and it
may then be distilled into spirits or vinegar. With
bakers it takes the place of yeast. The quantity of
toddy taken out varies with the age and locality of the
spathe, but the average quantity obtained for two or
three weeks is three or four quarts every twenty-four
hours. The liquid is also boiled down into a coarse
kind of sugar called jaggery, which is either converted
into molasses or refined before fermentation sets in
into white or brown sugar. In some places the occu-
pation of toddy drawer is a hereditary one. Their
mode of work is very simple, but is extremely danger-
ous. A thong made of bullock or buffalo hide, from
3 to 6 inches in width, and long enough to surround
the tree and the body of the climber, is fastened with
a peculiar kind of knot. The worker then stretches
the thong to its utmost by throwing his whole weight
on it, and draws up his legs. He has a ring of rope of
palmyra fibers around his insteps, which allows him to
grasp the tree between his heels. While his left hand
is pressed against the trunk he shifts the thong up the
tree with his right and draws his body up with it.

“ Cocoanut day " is celebrated in most parts of India
during the full moon in August. On that day numbers
of nuts are thrown into the sea as an offering to the
Hindoo gods. Occasionally one meets with deformed
nuts, consisting of the husk with small deformed nuts
having no kernel inside. The natives attribute this
blighting of the fruit to the tree frog (Polypedates; ma-
culatus) which, by smelling the flower, can prevent the
fruit from coming to maturity. The kernel of the nut
is frequently inade into ornaments for the hair, or neck-
laces. The plants, Dr. Short says, are subject to dis-
ease from two opposite causes: first, from too much
moisture, as in swampy soils, where the fronds are
usually small and ill-formed, and the fruit scarce ; sec-
ondly, from lack of moisture, where the soil is hard
and dry, the sap-bearing vessels shrink and the plant
perishes. Among the insects and animals destructive
to the palm may be mentioned the Calandre palma-
7um, or cocoanut weevil, which eats its way into the
heart of the tree, and formsits cocoon there ; the Bute-
cera rubus, or cocoanut beetle ; the Oryctis rhinocera,
or rhinoceros beetle ; the Pieromyes petaurista, or fly-
ing squirrel; the Sciurus palmarum, or common
striped palm squirrel ; the Pteropus edwardsi, or flying
fox ; and the Paradoxurus musanga, or tree dog. The
rat family is very destructive, particularly in the Lac-
cadives. It is exceedingly difficult to get at these rats,
they make to themselves so many hiding places among
the trees. Rat hunts are, however, occasionally got
up, and to these all the inhabitants turn out with
sticks and poles. While some of the hunters climb the
trees and drive out the rats, the rest surround the
trunks and kill the animals as they rush down. On
some of these occasions thousands of rats are killed.
The people, being Mohammedans, cannot be induced
to keep dogs.

_—_— A
Horse Railway Strikes,

The citizens of New York and Brooklyn have lately
been subjected to the dangers and annoyances of a
strike of the car drivers and conductors of all the prin-
cipal lines of the horse railways. It was prolonged for
a week or more, during which mobs of idle men roamed
about the streets, threatening violence and doing in-
jury to person and property ; but they were repressed
and cowed to a great degree by the activity of the po-
lice. The strikers numbered several thousands, and
say they struck becanse so ordered by their head comn-
mittee ; and the latter gave as reason their dislike of a
regulation adopted by one of the companies in New
York and something they disapproved of, done by one
of the Brooklyn companies.

Floated by Means of Dead Cattle.

It has been said that every work of invention has its
parallel in nature. But it would not be anticipated
that the method of raising sunken steamers by forcing
air into casks which have been secured to them would
find such a parallel. Yet such has been thecaseon the
Ohio River, where the steamer Robert B. Carson sank
near Evansville, Ind., drowning thirty head of cattle
that were confined on thelower deck. Effortstopump
the vessel out were not: successful, and the boat was
abandoned. A few days later, however, it was found
to be floating, the fact being that the putrefying car
casses of the cattle had become inflated by the gases
generated in putrefaction, and their combined buoy-
ancy was sufficient to raise the steamer again.
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THE NICARAGUA. SHIP CANAL,
(Continued from first page.)
matters, that its passage has been delayed, the bill
being finally sent to a conference committee of the two
houses. The technical objectionshad been made mostly
in the House, and these were largely receded from, the
House adopting the report of the conference committee
on the 6th inst., by the large majority of 177 to 60.
On Feb. 7 the bill passed the Senate, and is now in the
hands of the President, awaiting his signature. By its
provisions the entire expense of the undertaking be-
comaes a matter of private enterprise, and the invest-

ment of private capital, undertaken under concessions
from the states of Nicaragua and
Costa Rica, and in pursuance of trea-

however, that the expense will be but moderate, by
jettying with brush and pile, and finally strengthenihg
of stone, of making an entrance for vessels of 30 feet
draught to an amply protected and safe harbor, on
which will be ample wharf facilities, and which will
also be the terminus of a railroad to extend along the
line of the canal. The harbor at Brito, on the Pacific
coast, will require the construction of two break-wa-
ters, to give protection from the swell of the Pacific,
while the harbor itself will have to be largely excavat-
ed, the excavation consisting of the deposits of the Rio
Grande. The dam across the San Juan River will be
1,500 feet long by 65 feet high, backing up the waters

45" 10°.

ing expedition of 1885 was $50,000,000, and $15,000,000
for contingencies, or $65,000,000 in all. The later sur-
veys practically confirm these estimates, and it is
said that the whole work can be easily completed so
that the canal will be open for navigation in 1895,
These figures, it will be remembered, are the result not
of one, but of several, very careful surveys, although
they look surprisingly small by the side of the amounts
already expended on the Panama Canal, for which
that company’s obligations to-day amount to over
$400,000,000. with annual interest and fixed charges of
about $22,000,000.

As to the climatic conditions under which work

upon the canal will be carried on,

ties of those states with the United
States.

The illustrations given herewith,
with profile and bird’s eye views of
the route of the canal, and Central
American views, graphically set forth
the most important features of the un-
dertaking. The total distance from
ocean to ocean is 1698 miles, of which
5615 miles is by lake, 8414 by river and
basin navigation, leaving only 288
miles of actual canal. The summit
level is at an elevation of 110 feet above
the sea, the length of this level being
152 miles. There are six locks in all—

three on the Atlantic and three on the zo’-‘i‘:{”_"_’_“’_ﬁ:/ﬂ‘rﬁ\\“‘j\ :
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it would seemn that nothing could be
more favorable, tem perature tables for
two years, taken near the head of the
lake, showing a maximum of 93° and
a minimum of 65°. For some ten miles
back from the Atlantic coast the line
will lie through swamps and lagoons,
but here the work will be done mostly
by machinery, and the climate in
general is an equable and almost a
temperate one. In the 49 engineers
and 150 men in the employ of the com-
pany during the last survey, there was
not a single cases of serious sickness,
although most of the members were,
from the nature of their occupation,
almost daily exposed to constant
wettings. The country is said to be
rich in minerals, and cocoa, indigo,
coffee, and fruit are the principal
agricultural products. One of our
illustrations gives a familiar picture
of native life. There are but 45
whites and 5 negroes to every 1,000 of
the population, the majority of whom
are Indians of unmixed blood, the

out most of its length, requiring but
little labor to deepen it. This river
discharges at its lowest stage, near the
close of the dry season, 984,096,000 cubic feet per
day, or an amount of water more than eight times
greater than it is computed will ever be needed for the
lockages. From Greytown the sea level is carried 12
miles, to the site of the first lock, which has a lift, of 31
feet, above which is a basin two miles long, formed by
damming the lower waters of the Deseado River. At
the end of this basin are locks 2 and 3, with lifts' of 30
‘and 45 feet respectively, to the summit level, by which
“clear navigation will be afforded, as shown in the pro-
file view, to within three miles of the Pacific coast.
Locks 4 and 5 have a total lift of 85 feet, and lock 6 has
a variable lift, depending on thestate of the tide, which
has a mean rise and fall on the Pacific side of about 6
feet. The size of each lock is 650 X 70 X 30 feet, thus
allowing for the lockage of the largest vessels afloat,
such as the Etruria, the Umbria, the City of New York,
ete.

The canal will be, throughout, of a depth of 30 feet,
while its least width, at bottom and top, in rock forma-

MAP SHOWING PROBABLE PATHS OF

of the river to a height 58 feet higher than they are
now. By this means a lock and a large amount of
dredging is saved, as compared with what was re-
quired by the earlier surveys. A further improvement
of the later surveys is that on the Pacific side a dam
will be made across the Rio Grande, 2,100 feet by 80
feet, by which the valley of the upper Rio Grande
and the Tola will be flooded, leaving only a low conti-
nental divide of about 814 miles to be cut through from
the Tola basin to Lake Nicaragua, and a cut of three
miles to the Pacific.

There have been several surveys for an interoceanic
canal by way of Lake Nicaragua, the great length of
free navigation afforded by that lake, its inexhausti-
ble supply of water for lockage purposes, and the long
stretches of the San Juan River which could be util-
ized to save excavation, with the comparatively low
elevation of the back-bone ridges on either side, es-
pecially commending this location above all others.
Chief Engineer A. G. Menocal, of the U. S. Navy,

STEAMERS.

total population of Nicaragua being
250,000.

The effects upon the world’s com-
merce, and upon that of the United States in particu-
lar, of the opening of the Nicaragua canal route is a
matter in which even the most careful calculations
are almost certain to be far below the reality. The
canalitself will certainly have advantages over one at
Panama, in being in a healthy climate, and in the
heart of the mnortheast trade winds, where it offers
especial convenience to all sailing craft, both in the
Atlantic and Pacificc. The trade between all our
southern ports, -especially, and those on the west
coast of both North and South America, should be
wonderfully stimulated, besides the large. European
traffic which the canal is certain to attract. It is calcu-
lated that on the basis of present cominercial conditions
there will be six to seven millions of tons of shipping
annually ready and anxious to use the canal, and pay
a revenue in tolls of $8,000,000, while the cost of main-
tenance of the canal, after building, is estimated at
$1,000,000 annually. It will be at once seen that these
figures, as to both the cost of construction and the
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tions, will be 80 feet. In earth excavations the bottom
width will be 120 feet and width at the top 180 feet,
while in sand and loose material the bottom. width wiil
be 120 feet and the width at the top 360 feet.

Besides the construction of the locks, the leading en-
gineering features of the work will be the construction
of the two harbors, the one at Brito on the Pacific
coast, and the other at Greytown on the Atlantic
side, and the damnming of the San Juan River for the
purpose of raising and maintaining the level of Lake

.Nicaragua and the river for the long stretch at the
summit level of 110 feet, with the formation of minor
artificial basins at different levels, by means of dams
‘and embankinents. The harbor of Greytown was
formerly open to vessels of considerable draught, but
hasalmost been closed by sand bars; the surveys show,

SHOWING LOCKS, DAMS, AND DEPTH OF CUTTINGS.

with Engineer R. E. Peary, as his principal assistant,
and a numerous staff, nade such a survey in 1885. Since
then the present Nicaragua Canal Construction Co. has,
under thegeneral management of Commander H. C.
Taylor, of the U 8. Navy, been formed, and, in the
latter part of 1887, sent out a well equipped expedi-
tion which has definitely located the canal and mapped
out the line and its vicinity with engineering exactness.
Careful borings were made along the whole distance,
and the nature of the materials to be excavated are
now clearly known, in kind as wellas quantity. There
is a long stretch of dredging back of Greytown and a
deep rock cut at the divide on the east side, while on
the west side the cutting is mostly through:ordinary
ground, with dredging and low ground excavation.

The estimated total cost of the work by the survey-
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probable revenue, render the outlook for the financial
success of the undertaking extremely favorable
——— e - 4O —
Vaccination.

In Paris, where the law requiring vaccination is fee-
bly enforced, the mortality from smallpox ranges from
136 to 101 to the 100,000 inhabitants, while in the prin-
cipal German cities, where the vaccination laws are
rigidly enforced, the death rateis but 144 to the 100,000
inhabitants, London, under compulsory vaccination,
has a death rate from smallpox of but 06 to the 100,000
inhabitants. On the other hand, in the Canton of
Zurich, in Switzerland, since the compulsory vacecina-
tion law was repealed in 1883, the death rate from
smallpox has risen steadily from 8 to 85 to the 100,000
inhabitants.
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RECENTLY PATENTED INVENTIONS.
Agricultural,

CULTIVATOR. — William F. Berry,
Blanchard, Iowa. This is a machine which can be
readily adapted for cultivating corn or potatoes, or
plowing in wheat or small grain, the cultivator blades
being adjustable to one side of the shaft or the other,
to control the throwing of the dirt either way.

CHECK ROWER. —George L. Banks,
Fall River, Kansas. Thisis a check rowing attachment
for planters, which may be expéditiously reversed from
side to side, and readily manipulated, the invention
covering a novel construction and combination of parts
designed to afford a simple and very effective device.

SEED GRADER.—William Minnigh,
Bradleytown, Pa. This invention covers a novel con-
struction and combination of parts in a simple and
durable apparatus designed to effectually remove the
larger cockle from wheat, and sort and grade the sound
grain, the device having a casing and fan with longi-
tudinally adjustable sorting chamber having a series of
compartments, and other peculiar features.

STALK. PULLER.—George W. Rogers,
Baltimore, Md. This is a device having an extracting
wheel mounted in a suitable frame, whereby, when the
apparatus is driven over the rows, it will effectually
clear the ground of all stalks of cotton or corn, and
leave the field in proper condition for the plowing and
sowing of another crop.

TRACTION WHEEL.—Le Roy O. Drew,
Carthage, Dakota Ter. This is a wheel adapted to
mowing machines, reapers, and other vehicles, and is
made with an endless chain consisting of a series of
pivoted links, each provided with parallel track plates,
supported upon a frame, one link after another passing
down on to the ground in front asthe machine is drawn
forward.

- HOE.—Robert McCullough Brown, Fort
Gaines, Ga. This invention covers an improvement in
hand hoes to be used in cultivating gardens, and has a
blade whose cutting edge is curved downward, while its
shank extends rearward in the same plane with the
blade, whereby it is adapted to take into the soil when
the hoe is drawn forward and ride over the soil when
the hoe is pushed backward.

HAY orR GRAIN FoRK.—William H.
Lander, Pendleton, Oregon. This fork has a cross head
with pivoted clutch hooks, and a trip block above pro-
vided with a hook catch and trigger with trigger rope,
with other ropes, for loading hay or grain upon a stack
or wagon, or into the upper story of a barn, by means
of a derrick.

Mechanical,

MiNiNG DRILL.—William H. Jenkins,
Philadelphia, Pa. Combined with a drill rod having a
lifting pin is a novel form of operating cam, with other
rovel features, making a drill of great capacity, with
mechanism for operating 1t of such character as to
adapt the drill to all classes and conditions of rock, in
which it is readily adjustable, the invention beingan
improvement on a former patented invention of the
same inventor.

SHARPENING GIN SAws.—William
Behan and Paul Friensehner, Texarkana, Ark. This
invention provides a feeding device for the teeth inde-
pendent of the filing devices covered in a patent
formerly issued to the same inventors, whereby the
teeth of saws of varying diameters will be properly fed
to give regular and uniform size to each tooth without
reference to the number of teeth in the saw.

FURNACE. — Fradelshon Harris, St.
Louis, Mo. This furnace is constructed with a water-
containing vessel arranged adjacent to the fire chamber,
in connection with an air blast adapted to force the
vapors into the fire, whereby hot air with water vapor
will be decomposed by the heat in the furnace, setting
free hydrogen gas to render the carbon of the fuel more
available in combination with oxygen.

SEWING MACHINE.—Jawes B. Ivey,
Macon, Ga.. The machine has a frame adapted to sup-
port a reciprocating carriage provided with a fixed jaw
and a movable jaw, a treadle or operating device, and
other novel mechanism, the saw being designed prin-
cipally for use in cross-cutting wood billets for chop-
ping to make kindling wood.

"WRENCH.—Charles H. Kennedy, Green-
burg, N.Y. This invention provides a tool more par-
ticnlarly adapted for use by telegraph and other line
wire men, which, while being compact as a small
wrench, will also serve as a pair of nippers and a wire-
cutting tool.

MovLpiNG.—Edward Reddy, Little
Falls, N. Y. This invention covers an apparatus for
making moulds consisting of inner and top and bottom
frames adapted to be placed together, in combination
with plates to hold the patterns and to be held between
the frames for forming the mould, and to be removed
from the frames for drawing the patterns,

Railway Appliances.

CAR COUPLING. — James Mutton,
Frisco, Utah Ter. Each link consists of a rectangular
shaped bar with an arrow shaped head, the inner end
of the link passing over a friction roller and recipro-
cating between blocks, while a guide plate is secured
thereto, the coupling being antomatically effected
whether an approaching link passes over or above the
opposing link.

RAILROAD SWITCH. -- John Hunter,
Maple Bay, Minn. This is a switch which may be auto-
matically operated by the engineer from the cab of the
locomotive, the pivoted switch rails having a rack con-
necting their free ends, the gear of a rock shaft engag-
ing the rack, and vertically movable plates mounted
outside the main rails being connected with the operat-
ing shaft for rocking it in opposite directions.

Miscellaneous.

SHUTTER BOWER. — John J. Taylor,
Philadelphia, Pa. This invention covers a novel con-
struction and combination of parts in a combined
shutter hinge and holder which is readily applicable to
ordinary windows and shutters, while it is simple,
strong, and efficient.

FirTH WHEEL.—John M. Giraud, War-
wick, Md. This invention provides a broad fifth wheel
designed to obviate tilting or rocking from any uncqual
disposition of the load, and one which will be less ex-
posed to dust, sand, etc., than those of the ordinary con-
struction, while no king bolt is needed, and the device
is designed to be very durable.

SOUNDER ATTACHMENT.-—George H.
Carey and William McArthur, Dollarville, Mich. This
is a resonator for telegraph relays, to amplify the
sounds of the armature lever, combining with a relay
or sounder a box of resonant material supported over
the armature lever in position to receive its blows, the
resonator being made adjustable to be accommodated
to the position of the armature lever.

Truss.—Joseph R. Meloney, Blooner,
Wis. This device, while intended for use as a simple
and effective truss, is derigned to readily yield in con-
formity to the actions of the body, or the parts with
which it is brought into contact, the invention covering
various novel features and combinations of parts.

Bosom PAap.—Edward K. Warren and
Joseph H. Ames, Three Oaks, Mich. This is a dress
and garment form consisting of a covering or facing of
cloth of single thickness, having stitched pocket-like
plaits in which are placed elastic ribs made of material
that will not corrode, the whole being drawn together

-and a marginal binder applied to the gathered portions.

SHIRT IRONING TABLE. — James H.
Mount, Jamesburg, N.J. This invention provides a
shirt ironing board to be permanently or detachably
connected with the table, und having yoke and shirt
clamping devices, with neck band shaping device,
designed to have greater durability, effectiveness, and
convenience than ordinarily possessed by devices of
this character,
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and page or number of question.
ln%nlrles not answered in reasonable time should
e repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to 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 office. Price 10 cents each.
Books referred to promptly supplied on receipt of

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

(337) B. U., Miles City, M. T., writes:
Inclosed please find a copy of analysis of the water we are
using for our boiler. It is taken out of an artesian well
which we dug to a depth of 258 feet. Before doing so,
we were using water from driven wells, but on account
of coating boiler badly we had to discontinue it. Boiler
about two wecks after using artesian water was per-
fectly clear of all scales and is like new now. To feed
boiler we are using a Monitor injector,which has worked
very satisfactorily right along, but commenced to trou-
ble, losing water through the overflow, and finally got so
bad that we put on a new one, which after two weeks’
use commenced the same things, and is now getting
worse fast. "~ There is no sign of any sediment on inside
of injector,and so I came to the conclusion that the
fault must. lie in the water. Now, will you have the
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kindness to tell me how to remedy the evil, if it can be
don}c, or recommend an injector that will work the
water we are using? Also please inform us whether
the water is apt to have any bad effects on boiler.
Grains per gal.
of 231 cub. 1n.
Silica.e..ciiiiiis civerieinnns feeeene e 1:36
Peroxide of iron..........
Carbonate of lime .. ..

“ “ magnesia............ .-
Chloride of sodium.... ... cetsirenaiaee oo
Sulphate of soda.
Carbonate ** ¢

A. There is nothing shown in the analysis of the water
that would injure the injector. Examine the water
from the well for sand, by settling in a barrel or tank,
also examine the inside of injector nozzles for marks of
cutting, probably by sand. You may also look for
sand in the bottom of the boiler. It takes but little
sand to spoil an injector. If sand is found, feed the in-
jector from a settling tank. The boiler should be often
blown down to prevent accumulation of solids. The
water is harmless in its action upon the boiler.

(338) A. P. B.,, Fort Madison, Iowa,
writes : We have recently completed an artesian well at
our mill here, and would like to know if the water
(which rushes out at the surface at the rate of 476 gal-
lons per minute and shows a pressure of 111 pounds per
square inch) would be injurious to our boilers, brass
fittings, iron and copper piping, etc.? Below I give you
an analysis of its contents as furnished by an expert
chemist:

Grains per
T. 8. gallon.
Organic matter.......cccoeeeeee vevvensns 0180
SIliCa covvtt viiiiis e 0°390
Aluminum and iron oxide. .............. 0807
Bicarbonate of lime........ .. 14°318
o * magnesif...... .c..eeennan 7817
Sulphate of lime. ..............c. oenen.

“ “ soda.
Chloride of *

Chlorine combined

A. The ‘total solid constituents, amounting to nearly
10 per cent of the solid constituents of sea water, will
make it necessury to blow off the boiler often and in
larger quantities than when good water is used. There
is nothing in the water that is injurious to the boiler.
Wherever there are leaks, as about the water gauge,
gaunge cocks, etc., thére an incrustation will form on
the outside by evaporation. That will also be harm-
less, and may need often cleaning.

(339) I. B., Leadville, asks: What is the
breaking torsion strain on a wrought iron pipe three
and one half inches outside diameter with metal twenty
one-hundredths of an inch thick, and one hundred feet
long, fastened at one end and the strain applied at
the other end? A. 'The torsiomal strength of 3ingh
wrought iron pipe, 8% inches outside diameter, is -
1,392 pounds at 5 feet from the center. When coupled
in alength of several pieces by welding, a deduction
of 5 to 10 per cent should be made in the above
figures ; when coupled with the ordinary screw coup-
linge, at least 50 per cent should be deducted for the
value of the joints.

(340) G. S. writes: I have made a sim-
ple electric motor. In running it with battery need I
make a new solution every time I run the battery down,
and how must I connect the cell? A. The simple
plunge battery described in SCIENTIFIC AMERICAN,
August 20, 1887, will run the motor very well. A new
solution is necessary .every time it runs down. Con-
nect the cells in series.

(341) E. L. D. asks: 1. How can I melt
and make a moulding of hard rubber, such as combs,
handles, etc.? A. You must use unvulcanized India
rubber, and vulcanize it after shaping. See-SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 249, 251,252,which we can
send you for ten cents each. 2. Is the spark which
sometimes fiies off from a man’s shoe in striking a
walk of stone or any hard substance an electric spark,
or is it merely the heat generated by friction? A. The
spark is a little fragment of burning iron, detached
from a nail in the shoe, by striking the stone and be-
comingignited by the heat of friction and impact.

(842) F. G. G. asks: 1. Can electricity
be obtained in placing a dynamo in a glass inclosure
with all atmosphere taken out? A. Yes. The atmo-
sphere has nothing to do with the action of a dynamo.
2. Can a current of electricity and magnetism be sent
through fire, or will it destroy same? A. Induction
from a magnet or electric wire can act through fire.
There is no such thing as a current of magnetism. A
current of electricity needs a conductor, and fiame is
an exceedingly poor one. The static discharge affects
a fiame by creating draughts of air.

(343) J. M. H. asks for a formula for
writing in white ink on blue paper or any other paper.
A. Mix Chinese white with gum arabic solution. This
will give a solid body ink. Or use oxalic acid, and upon
the proper kind of blue paper this will give a very ex-
cellent effect by bleaching the paper. Blue paper
adapted for the latter can be found upon the market.

(344) J. J. D. writes : The chord of cir-
cle being given, with the distance at center of chord to
the circumference (versed sine), how can you find the
radius of the circle? A. Add the squares of the versed
sine and of half the chord, divide the sum by twice the
versed sine, and the quotient will be the radius.

(845) A. R. asks : 1. Will benzine weaken
a cord of catgut? A. No. 2. Cananyoil or substance
be used to replace that dissolved by the benzine? A.
Olive or sweet almond oil.

(346) M. & A. write: Could you kindly
inform us what is put into gelatine used for moulds to
prevent the plaster from burning? A. Oil the gelatine
with linseed oil. You.can also mix the gelatine with
one tenth bichromate of potash and then: dissolve in
an obscurely lighted room. ‘Make ‘your moulds from
this 4nd expose to sunlight.



FEBRUARY 16, 1889.]

Scientific gmmmu.

107

(847) F. W. B. asks: I have a Julien
storage battery consisting of 3 cells of 6 volts electro.
motive force; what is the strongest incandescent light
that could be operated by it? A. About three candle
power. Ask for a six volt lamp.

(348) C. E. W. asks if there is any ful-

minating or deflagrating substance which can be ignited
by the passage of a spark from a frictional electric ma-
A. With proper connections gunpowder or ful-
minating mercury can be ignited by the static dis-

chine.

charge.

(349) J. O. N. writes: The cigar lighter
consisting of two small nickel plated cylinders, through
one a wick runs, which is ignited by the application

of a chemical drawn from the other cylinder, has pos-

sibly attracted your attention. What is the substance
that effects the ignition? A. We have no analysis of

the substance, but believeit to be an amalgam of sodium

and mercury. The wick, from the accumulation of

causticsoda, issupposed to be alwaysdamp enough to
ignite the sodium.

(350) H. H. F. asks : How may abatt
of the cheapesrt, simplest kind be made and maintained
that is capable of shocking a person to the extent that
ordinary people generally care to stand? A. Use an
induction coil, such as described in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 569,

(851) G. D. asks what is the most ex-
pansive metal suitable for an incubator regulator. A.
Of solid metals, zinc. For heat regulator, see SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 629 and others.

(352) H. M. P. writes : Can you give me
areceipt for bleaching human hair, removed from the
head, which will leave it a pure white, without in-

juring its strength ? A. Binoxide of hydrogen is used
for the purpose, but artificially bleached hair is inva-

riably of inferior quality.

(353) A. F. W. asks (1) how to put about
forty 16 candle power lamps (incandescent) into a cir-
cuit 8o that one lamp can be shut off without inter-
fering with the rest of them. A. If you work from a
storage battery, arrange your lamps in parallel, and no
further regulation is needed. If you use a dynamo, you
For dynamo con-
struction we referyou to Hering’s *““Principles of Dyna-
mo Electric Machines,” which we can send by mail for

should have a self-regulating one.

$250. 2. Also can you'tell me in what book or periodi-

cal I will find an explanation of the way of wiring a

house or building of any kind for incandescent light-
ing? A. Werefer you to SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 603.
of battery will it take to run five 16 candle power in-

candescent lamps about four hours out of twenty-four
to the best advantage? A. Use 25 cells of storage bat-

tery or, 50 cells of quart Bunsen battery with 50 volt
lamps. 4. Does the SUPPLEMENT give any information
on the storage batteries and how they are made? A.
Many storage batteries are described in the SuppLE-
MENT.

_(854) H, M. T.—You will find very com-
plel.e tabfes of planetary elements in ‘“‘Astronomy for
High Schools and Colleges,” by Newcomb and Holden,
$2.50, which we can mail for the price. From its
tables we give you the orbital velocity in miles per
second of each of the planets:

Mercury
Venus

Jupiter..
Saturn ..

(355) J. V. D. asks: What would be
the horse power represented by the tide raising a scow
(say 100 ft. by 300 ft. bottom measurement, vertical
sides) twelve feet high in five hours? A. If you load
your scow 8o as to displace its area for one foot in
depth, its lifting power will be equal to the weight of
the water displaced, which is 100/ X 800’ X 62 lb. X 10
feet, available tide= 19,200,000 lb. for 5 hours’ duration.
This product divided by the minutes in five hours gives
the value of the power for one minute, which is the
unit of time for horse power. Thus:

19,200, 000 64,000
64,000and —— =1'94 horse power, or

nearly two horse power, without deducting the friction
of machinery for operating the power, We allow 10 ft.
travel, because the scow must draw two feet for the
full power in rising and just touch the water in falling
to make the full power available. This system is ex-
pensive for the machinery required for the small power.
A far more efficient system is to impound a large
volume of water and use a submerged turbine for utiliz-
ing the power, allowing the water to flush each way at
the turn of the tide.

(856) S. B. M. asks if there is a motor

of any kind in use or manufactured which will run

2,300 revolutions per minute and develop 30 horse power.
The velocity is too great for a

A. We know of none.
practical motive power of any kind. A dynamo may

run up to 1,500 revolutions per minute, and develop 30
Rotary
engine$ of the Avery type have run at 1,000 to 1,200

H. P., without heating journals, with care.

revolutions per minute, developing 30 to 40 horse power.
Turbines are made to run 1,500 revolutions per minute,

developing 30 or more horse power, with pressure of
100 feet waterhead. Water motors of the hurdy-gurdy
type may have very high speed under great pressures
from the jet nozzle, possibly reaching the figures that

you name.

(857) C. E. M. asks: I intend to put a

keel condenser on a small steam launch. Can I propor-
tion my independent feed pump so asto give a vacuum
without. an air pump, and if so, how perfect if all
joints are tight? A. You cannot obtain & vacuum.with
an ordinary feed pump.. ‘Possibly a partial vacuum
3 to 4 Ib. may beobtained under favorable arrangement;
provided the condenser is large enough.

(358) J. K. F. says: Please inform me,
through your Notes and Queries, the largest gun made,
where and by whom made, the weight of gun and pro-
Jectile, caliber, the weight of charge of powder, and the

3. What kind and how many cells

greatest. distance the. projectile has been thrown. A.
Thelargest gun was made by Krupp, weighs 118 tons,
is 45 feet long, 16 inch bore, rified, and throws a pro-
jectile of nearly one ton, eight miles, with a charge of
600 1b. prismatic powder. Others of still larger dimen-
sions are in course of manufacture. The greatestrange
claimed is 12 miles, from a 9 inch gun in England, with
an elevation of 37°.

859) C. E. says: The State of California
is about to enact a law requiring all engineers to pro-
cure a license. I have been a mechanical engineer for
nearly twenty-five years, yet probably could not
answer the theoretical questions necessary for me to
pass the examination. Will you please inform me
what books to procure in order to post myself? A.
You will find the desired information in ** Questions
and Answers for Engineers,” by Roper, which we can
send you by mml for $3.

(360) R. 'S. B. asks for information on
the following queries: 1. A short and simple formula

e//rfﬁr ascertaining capacity of cisterns. A. For capacity
ry

of cisterns, square the diameter in feet and decimals;
multiply the product by 07854, which gives the area in
cubic feet for one foot in depth; multiply this pro-
duct by the'depth in feet and decimals, and the last pro-
duct by 73 for the number of gallons. 2. Dimensions
of 100 barrel cistern. A. A 100 barrel cistern should be
8 feet diameter, and 8 feet deep from the spring of the
arch. 3. Formula for ascertaining area of ellipse. A.
For the area of an ellipse, multiply the diameters to-
gether, and the product by 0-7854. 4. It is stated that
the cruiser Vesuvius, which has shown a speed of 21'65
knots, is the fieetest.vessel in our navy. Is not the
Stiletto the fieetest? A. The Stiletto is the fieetest
vessel, but does not rank as a war vessel. She is only
90 feet on the water line, and displaces but 28 tons.
She is used as a dispatch boat. 5. Is the table on in-
closed slip, giving method of ascertaining number of
gallons in cistern, and which is copied from a mathe-
matical work, correct and reliable? A. The table is
correct to a fraction of a gallon.

@361) C. V. H. asks: 1. How the Le-
clanche disk battery is made, giving proportion of the
ingredients? A. The porous cup is filled with a mix-
ture of graphite and clean sifted binoxide of manganese
in about equal parts. The carbon prism is embedded in
this mixture. 2. Suppose a rubber cell be used, and the
cell sealed, is there anything in the rubber that would
interfere with the proper working of the battery? A.
No; but gas may be given off in the reactions in the
cell, for which in some combinations an outlet should
be provided.

(362) E. M. La B. asks (1) how pocket
batteries are made, such as are used in connection with
the small incandescent scarf *pin lamps? A. While a
carbon zinc couple wth bichromate exciting finid would
give good results, a metal plate—silver or platinum—is
generally used for the negative electrode, to save room.
Then as exciting fiuid a mixture of sulphate of mercury
and water may be used. 2, Also how many cells of

dle power incaridescent lamp? A. Three or four cells.

Eunquiries to be Answered.

The following enquiries have been sent in by some of
our subscribers, and doubtless others of our readers
will take pleasure in answering them. The number of
the enquiry should head the reply.

(363) G. W. writes: Will you please
inform me through Notes and Queries of the SCIEN-
TIFIC AMERICAN what the rule is in regard to the size
or area of smoke stacks for stationary boilers (using
natural draught)? I frequently have work of this kind
to make, and I think there is a rule in proportion to the
area of grate, but do not know what it is.

(364) M. S. OK. says: We would like
your opinion in regard to the following: Does the
piston of an engine in theorycome to a stop after com-
pleting its stroke, or does it immediately start in the
opposite direction? It is controlled by the crank pin,
which is in continuous motion. We can easily under-
stand that it stops going in one direction, but the ques-
tion is, does it pause or does it immediately take the
opposite direction? In practice, of course, the lost
motion of the parts would allow it to pause, but theo-
retically does it?

(365) 8. 8. 8. asks: Would ynu kindly
inform me through the columns of your paper what are
the ingredients of the composition used for making
bass-relief signs, used for advertising purposes mostly?

(366) G. T. asks: Will you please find
space in your valuable paper to inform me what good,
if any, a dome is to a steam boiler ?

367) J. P. W. asks: On a street cable
railway one mile long, grade level, the rope (134 dia-
meter, weighing 214 1b. per ft.) was at aspeed of 880 ft.
per minute; on the incoming rope are nine cars at
equal distances, the same number on the outgoing rope,
weight of each car and passengers 14,500 1b. What is
the pulling strain upon the rope?

Replies to Enquiries.
The following replies relate to enquiries recently pub-

lished in SCIENTIFIC AMERICAN, and to the numbers
therein given :

(172) A. D. C.—Safety Valve, etc.—For
method of.computing safety valve, see answers to en-
quiries, No. 60, January 26. For removing paint, use
strong caustic potash solution in water.

(175) C. 8. B.—Air Brakes.—The prin-
ciples involved in the construction of various air or
vacuum brakes are illustrated and described in SciEN-

TIFIC AMERICAN SUPPLEMENT, Nos. 392, 523, 642, which
we rgail at 10 cents each.

A" G. H. A.—Clean and Whiten

o‘}‘p}‘iana Keys.—Wipe the keys occasionally with a solu-

tion of alum. Coal tar varnish is much used for sheet
iron, or'for a fine varnish thin the japan varnish of the
trade with turpentine,

(178) H. M.—Dyeing Clothing.—See a
book on_the ‘‘ Dyeing -of Fabrics'' by Hummel, $2.00
mailed. For eye glasses use dark blne or smoke color,

simple plunge battery will it take to run one two-can-.

(180) W B D. —L,lea,nmg Shells.—The
only safe way is to file, scrape or cut offthe outside
coat. For cutting, use a chisel or a draw knife, hold-
ing the shell with a strap looped through holes ina
bench. The acid process is sometimes used where the
bright parts can be protected with wax, but it is uncer-
tain in the hands of amateurs. Use oxide of tin to
polish.

(181) O. K. — Bicycle Enamel. — Hard
baking japan, as sold by the varnish makers,isused for
bicycles. See SCIENTIFIC AMERICAN SUPPLEMENT, No.
316, for description of japanning and manufacture of
japans.

(182) Student. —Phosphorized Oil is
made by dissolving six-tenths of one per cent of phos-
phorus in cod liver oil. It is called phosphorole, used
in phthisis. Consult the Pharmacopeeia.

(183) W. J. S.—Green on Pickled Gold.
—You will find a variety of receipts in the ** Goldsmith’s
Hand Book,” which we can send by mail for $1.20.

(184) C. V. A.—Telescopic Camera.—You
do not state the kind of object glass, achromatic or
plain, and as you say that the eye piece is a single lens,
we are led tosupposethat the object glass is also single.
With such a telescope we fear that you will have little
satisfaction in photographic work. Youneed an achro-
matic object glass of excellent definition with a low
power Huyghenian eye piece. See SCIENTIFIC AMERI-
cAN SUPPLEMENT, No. 399, for illustrated forms of eye
pieces, and Nos. 581, 582, 583 for a series of papers on
astronomical telescopes and their object glasses.

(186) E. F. C.—You will be able to do
much in the way of theoretical knowledge of electricity
and the methods of practical adaptation to light and
power. The experience required will be more readily
attained in practice after your book studies. Read
*¢ Electric Lighting,** by Du Moncel, $1.25, and ‘* Elec-
tric Motors,” by Du Moncel, $3.00, both of which we
can mail at the price.

(187) W. S. B.—Fresh Water for Ocean
Steamers.—Ocean steamers have surface condensers for
utilizing the whole exhaust by condensation and
return to the boilers, the deficiency being supplied from
the sea. They are also supplied with condensing ap-
paratus for supply of fresh water from steam, direct
from the boilers, which with the fresh water carried in
tanks make the equipment complete for ship’s use.

(188) J. D. B.—Cementing Rubber.—
Use rubber cement, which is made by dissolving pure
rubber gum in benzine. See SUPPLEMENT, Nos. 249,
251, and 252.

(189) Demagnetizing Watch. —See
SCIENTIFIC AMERICAN of October 2, 1886, for illustrated
description of the process of demagnetizing watches.

(191) F. L. A. S.—The restoration of
cracked oil paintings is the work of an artist. For
well defined principles for a belief, see works on
mental philosophy.

(196) G. C. H.—The answer to your last

question should have been 0'3 or three-tenths of a H, P.

(239) W. M. H.—Firing Red Hot Shot.
—The shot is heated red hot in a furnace. A sabot or
thick wad made of wood is rammed down over powder.
A bundle of damp straw moss or cloth is rammed down
to sabot. The shot is then inserted, shoved' home, and
fired instantly. Not now used, bombs being safer to the
ganners and more effective against the enemy.—P. H. L.

(239) W. H. M.—Hot Shot.—In your
issue of January 26, query 239, a correspondent asks
for the method of firing hot shot. A book prepared by
a board of officers for instruction in heavy artillery, for
the army of the United States, contains the following
instructions for hot.shot firing. The cartridge bags are
made of woolen stuff, and the cartridge is inserted
choke foremost in a cartridge bag of the next higher
caliber and the end folded under. The bags should be
examined carefully, and great care should be taken to
prevent the powder from spilling or sifting in the bore.
The wads are made of clay or hay. Clay wads should
consist of pure clay, or fuller’s earth, free from sand or
gravel, well kneaded, with just enough moisture to work
well. They are cylindrical, and one caliber in length.
Hay wads should be soaked forten or fifteen minutes.
Before using, the water is pressed out of them. When
hay wads are used, vapor may be seen escaping from
the vent, on the insertion of the ball, but this is only
the effect of the heat of the ball on tke water in the
wad, 8o no danger need be apprehended from it. With
proper precautions the ball may be permitted to cool in
the gun without igniting the charge. The piece, how-
ever, should be fired with as little delay as possible,
as the vapor diminishes the[strength of the pow-
der. In loading, the piece is sponged with great
care, and the worm is frequently passed through the
bore. As a precaution, a wet =ponge should be inserted
just before putting in the ball. The muzzle being
sufficiently elevated to allow the ball to roll down the
bore, the cartridge is inserted, the mouth of the outer
bag being foremost, the fold down, and carefully pushed
homewithout breaking it; a dry hay wad is placed in
it and rammed once, then a clay or wet hay wad is
placed upon it and rammed twice, and finally, if firing
at angles of depression, a wad of clay a half caliber in
length, or a wet hay wad, is placed on the ball.—L. E.
P., Philadelphia.

(239) Hot Shot.—Insert powder car-
tridge in cannon, cut a sod or turf not less than 4 inches
in thickness, fitting the bore of the gun, and ram tightly
on cartridge and take aim; on entering red hot ball, roll
or push same on the charge and fire immediately. If
the aim is downward, add another sod with the ball.—
E. S.

(240) Niagara Falls.—1. From the brink
to 200 feet back of the Niagara Falls are rapids running
over and between bowlders. 2. No level, .3. Velocity
of current estimated at 25 miles per- hour. -4 Not at
the Falls, but .at or near Buffalo, where the current is 8

 to 9 miles per hour, and sorry to say that the $100,000

premium is & booming humbug.—E. S.

+ (241) 50 and 75 horse power engine.—If
the 50 horse power- engine is. properly constructed, and
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more attention is given to the inside than the outside,
it. ought. to do the work satisfactorily. A 75 horse
power engine of the same pattern and make as the 50
horse power one would only increase the work of keep-
ing up steam, except it would be of the most economi-
cal automatic cut-off make.—E. S.

5™ Books or other publications referred to above
can, in most cases, be promptly obtained through the
SCIENTIFIC AMERICAN office, Munn & Co., 361 Broad-
way, New York.

TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 29, 1889,
AND EACH BEARING THAT DATE.

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

Abnominal supporter, B. St. John...........cccvuus 396.962
Album, photograph, E. H. Hammann .. 896929
Animal shears, V. Petherick.. ........cccooouu 396,82

Armature winding for dynamo-electric machmes,
E.R.Knowles......cecevviiiiiiiiiiiniiiiiiinn e
Atomizers, face shield for, S. H. Jennings..
Axle, C, H. Wilson..
Axle box for cable car trucks. Stepheu son..
Axle nuts, die for making, Firth & Tompkins.
Axle nuts, making, Firth & Tompkins....
Axle, vehicle, A. Paterson

Back band. hook, E. A. Isaacs.

Barrel hoops. retaining device for, C. Vermaud . 897,100
Battery. See Electric battery. Secondary bnt,-

tery.
Bearing, anti-friction, A. W. Terry. ..... FETPTTTPN 896,968
Bed, spring, Caylor & McCreery.........ccecivueenee 396,806
Beehive, Beeson & Hirschfeld. 39,724
Bell, door, W. H. Fauber............... . 396,993
Belt stretching machine, C. L. Ireson.. . 396,874
Billiard scoring board, R. N. Montgomery.. . 397,019
Binder, T, F. Bourne............oc..c.e00. 896,980
Blacking, swab for liquid, G. S. Wolff. . 896,790
Blast, hot air, W. O. Miller . 396,947
Blasting compound, R. Sjoberg ............. o ees 397,095
Board. See Billiard scoring board.
Boat joint, 1. M. Sprague................ceeeneee .. 396,716
Boiler.  See Range boiler. Steam boiler.
Boiler, J. B. De Barthe.................. o seseeccees 396,731

Bot. See Flour bolt.

Bolting reel, H. A. Hueffner...... eeeene ceereneees . 897,057
Book support, F. E. Healey. .. 396,741
Boor or shoe heel, H. A. Webster .. 397,041
Bottling sodawater, .etc., apparatus for, C. C.

5 €1 - 896,928
Box. See Axle box. Fare box. Journal box.

Letter box.
Brace. See Shoulder brace.
Bracelet, T. King........ coiiive cn ceviiiiiiiiidenns 396,939
Brake. See Sleigh brake. Wagon brake.
Brake handle, J. W, Fowler....... . .. 396,924
Brick kiln, F. W. Dennis...... .o 396,733
Brick kiln, J. Taber........ .. 896,966
Brush, cylindrieal, G. S. Gl:\ddmg . 397,0%6
Brush, hatter’s, W. A. Faber...... .. 396,812
Brush machine, E. W. Porter. .ee. 896,954
Brush, tooth, W. H. Smith.. ... 896,895
Bung, automatic stop valve, L F. Smnh .. 396,961
Burner, R. P. Ambler................ .. ... 396,798
Butter tub, L. K. Tewksbury. ... 396,969
Button, L. Sievert........... . 897,030
Calendar, J. M. Moore ... . 896,760
Can nozzle, oil, J. 8. Peter...... wee 396,801
Car brake, G. 0. Kane............. ... 396,876
Car coupling, Cael & Ogle.. . 396,919
Car coupling, F. J. Hughes oo 397,058
Car coupling. I. Kling............ .... 396,878, 396,879
Car coupling, J. B. Maas. . 896,943
Car coupling, W. Metcalf . 397,017
Car coupling, G. Mock.... . 897.018
Car coupling, J. Mutton.... .....veeeiuvviinnnnnn. ... 396.888
Car coupling link, F. ¥. Boyce ... 896,7
Car door, C. Trier....... ... . 396,903
Car wheel, R. N. Allen . 896,721
Cars, closet for railway, Kennard & Cory........... 397,005

Cars, electric lighting and heating, J. F. Shawhan 396,836.
Cars, pipe coupling for railway, P. S. Wiseman.... 396,908
Cars, ventilating and warming railway, Murrny &

2 61 0 10« 897,092
Carpet beating machinery, W. H. Hankinson.... 39,997
Carpet sweeper, P. H. Wiedersum....... .......... 397,102
Carrier. See Cash and parcel carrier.

Cart, dumping, J. Cable............coeevveenn,. ceeeen 396,982
Case. See Latch case. Library case. Lock case.
Type case.

Cash or parcel carrier, E. B. Stocking .............
Casting steel pipes, apparatus for, W. B. Koch.
Catheter, R. N. Mayfield
Cellars, apparatus for delivering ashes from, M.
Foreman........... .coiiiiiiiiiiiiiiiiiieneenee .
Centrifugal machine, G. N. Downs
Chair. See Dental chair. Surgical chair.
Check rowing attachment, G. L. Banks........ oees 396,848
Chimney protector, Brenner & Myers..
Cigar bunching machine, A. K. Degood..
Cigar perforating machine, E. Bernardt.
Clasp, F. B. Spooner...................
Clevis, M. T. Cole ....
Clothes line frame, F. W. Hofele.. .
Coal hod, E. Barrath ............ o.... 396,974, 396,975, 397,047
Collar, horse, R. Brownson. 397, 066
Conductor support, D. Steussy.....
Cork cutting machine. H. 8. Larsen....
Corn sheller and wash board, combined, Stukes &

Counter, BE. T. Harris.............

.. 806,81
Coupling. 8ee Car coupling,
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Crank case door, Bagaley & Rites.
Cream extractor, sample, B. Kanable
Culinary vessel, F. J. Torrance.....
Cultivator, W. F. Berry..........
Cultivator, W. H. Fuller....
Cultivator, A. G. Powers .

. 391,062
397,004
897,098
.. 396,853

. 897,075
396,833

Cultivator, disk, I1I. M. Rose .. 396,895
Cultivator for listed corn, J. W. Brown .. 396,805
Current motor, E. Suckow . 391,097

Cutter. See Fodder cutter.

Dental chair, Z. B. MOOrman.........cooeveeevnnnnas
Digger. See Potato digger.

Door hangers, track for, S. Shreffler, Jr..
Door lock, electrically operated, C. B. Beers
Dredging scoop, N. B. Cushing
Drill. See Mining drill.
Drills, adjusting and supporting device frsr, G.E.

846,828
. 896,772
396,123
. 896,921

396,866
397,048
596,788
396,871

Dust collector, E. Bretney
Ear jewel. G. W. Washburn
Eleotric battery, C. F. Heinrichs............ 396,870,
Electric cut-out, automatic, E. R. Knowles
Electric cut-out device, J. C. Chamberlain.
Electric machine, dynamo, P. Grant.
Electric machine, dynamo, J. F. Kestel
Electric machine regulator, A. J. Holt. .
Electric machine regulator, dynamo, J. ¥. Kester
Electric machines, commutator for dynamo, E. R.
Knowles. . cooo viveiiiiiiiiinns ciiiieiennnn
Electric motors, automatic switch for, G.
Whittingham....... ...coociiiiiiiiiiiis i,
Electric motors, device for controlling, H. H.
Blades
Electric switch or cut-out. E. R. Knowles.
Electro-magnectic transmitter, J. T. Williams....
Elevator guard, C. J. Latz .. 397,085
Elevator safety attachment, P. B. Sullivan. .. 396,965
Elevators, fluid speed regulator for, W. E. Nicker-
T ) « 396,889, 396,949, 336,950
Embossing and ornamenting plastered walls and
other surfaces, A. Haberstroh. . 397,054
Engine. See Rotary engine. Steam engine.
Enginebed castings, machine for finishing, G. H.
Corliss...
Envelope and
Church
Exercising machine, J. A. Kemmler.
Explosive energy to mechanical power, machme

396,791

396.725
396,880
396.792

combmed C. L.

letter sheet,

or engine for the application of, G. C. Gilles-
pie... . 396,739
Extractor. See Cream extractor.

Fabric. - See Stiffening fabric. Wire fabric.
Fabrics, apparatus for brushing up designs on, C.

11. Behnisch . 397,064
Fare box and register, G. G. Wagner. .. 396.786
Feed regulating mechanism, J. F'. Winchell . 397,045
Feed water heater and purifier, W. Webster 896,971
Fence, B. DOud......cccueiiiiiiiiiiiniiiiiiiiiinnnns 396,755
Fence post, Terrell & Garver. . 397,039
Fence wire, device for twisting, W. S. Barker 396,973
Fertilizer, P. Hogan.. . 897,056
Fibrous substances, dismtegmbing, S. S. Boyce.... 396,981
Fifth wheel, Cox & Anderson... . 896,810
File, paper, A. P. St. John. 396,841
Filter, bibb, N. Beauregard. 396.799
Fire escape, Berdrow & Pelkey.....
Fish net guard, J. Myers....
Fishing reel, G. W. Prouty
Fishing rod, J. Annin
Flask lock. snap, Springer & Higgins
Floor or wood covering, inlaid, C. Butcher
Flour bolt, J. B. Allfree
Flour bolt, J. J. Faulkner
Fodder cutter, J. S. Wissler..
Fork. See Hay or grain fork.
Frame. See Clothes line frame.
Furnace. See Hot air furnace.
Furnace, F. Harris.
Furnaces, compound graphitic hearth for metal-

lurgie, C. J. Eames....cocvevueerner covononncnnnss
Gasgovernor, automatic, R. H. Speake..
Gas machine, E. D. Self..

396,992
... 896,899

. 396,768
396.746

396.765

Grain binder, F. G. Becke . 396,976

Grain cradle, H. L. Hewitt........cccooiiiii i, 396,743
Griddle greasing and oiling utensil, S B. Coston.. 396,860
Grinding mill, A. Dobler........... «diceeeeinniennns 336,990
Guard. See Elevator guard. Fish net guard.
Ladder guard.
Gun and projectile for throwing high explosives,
S. H. EmMMeNs ......ceveviiiiiiins cennneeennn ... 397,062
Gun, magazine, A. H. Russell . 396,835

Gun mountings, buffer for, H. Schneider.. ... 397,021
Gun Wad, G. ClapP.ceeeereeeniecirenioscncrecennsnanes

896,986
Gung, shafts, etc., manufacture of heavy, J.
Shinn .. 897,029
Handle. See Brake handle.
Harrow frame, J. McMahon........cceeeevunnnn eeee. 396,944
Harvester, grain binding, L. Miller.. ... 396,758
Hat band, W. T. Brigham......c.ccooiviiiieiirnnnees 397.065
Hats, machine for stiffening, Murphy & Rundle... 896,829

Hatchway, J. A. Barclay..... . 896.849
Hay or grain fork, W. H. Lander . 396,861
Hay stacker, T.. B. MOrton.........ccoceieeeeenae e.... 396,761
Heater. See Feed water heater.

Heating apparatus, hot water, N. A. Boynton..... 596,302

Hee: burnishing machine. C. H. Helms............ 396,999
Heel trimmer, C. H. HelmSs..........ccccvuue 397,000, 397,001
Heel trimming machine, C. H. Helms...... ........ 397,055

Hides or skins, machine for stretching, G. E. Dan-
forth
Hinge. spring, L. M. Devore
Hoe, R. M. Brown..
Holder. See Pillow sham
Scarf holder.
Honeycomb, artificial, L. A. Aspinwall............
Hook. See Back band hook. Locking hook. Wire

.................. 396.8i1
. 396,989
. 396,856
Sash holder.

older.

897,046

hook.
Hook, P. Miles.......... 896,756, 396,757
Horse power regulator, F. Har ... 396,931
Hot air furnace, E. W. Wells .oo 396,905
Incubator, J. K. Meschter.........cco...ceunee. . 397.016

. 806,742

Indexing machine, F. W. Hewes.

Insulating jacket or covering, W. J. Hulford ...... 396,933
Iron. See Sad iron.

Jar caps, closure for, H. Rosamyer, Jr.............. 397,094
Joint. See Boat joint. Rail joint.

Journal box, self-cooling, Storey & Olsson......... 397.038

Jug holding device and shipping case, combined,
N. S. Chandler
Kiln. See Brick kiln.

396,984

Kitchentable and catinet, J. Everitt........ ...... 397,073
Knitting machines, take-up and tension device

for, F. Wilcomb.......ccceevuee o0 . 396,907
Knockdown table, H. A. Butler ceeaneeea. 396,918
Ladder guard, step, O. J. Meisel..... Ceereaerneenees 396,586
Lamp or night light, J. A. H. Leynen-Hougaerts.. 397,011
T,amp standard, Miller & Jones................ ceenen 346,946

Lamps. regulator for gas, J. Franklin g
Lamps, suspending electric light, A. Siegrist.
Latch case, C. M. Burgess.........

... 396,995
. 896,897
. 396,916

Tathes and planers. tool for. Pipes & Kelly.. . 896,764
Letter box, H. 8. Schaadt... 896,767
Level, hand, C. E. Lawrence 396,883
Level, plumb, O. 1. Lewis .. 397,010
Level, spirit, R. D. Werden . 397,043
Library case, J. A. Lyons... 397,012
Lid raiser, J. S. Anderson . 396,972
Lifter. See Transom lifter.

Liniment. W. E. Brine

Liniment, 8. Somerville...

Lock. See Door lock. FKlask lock.
Lock case, C. M. Burgess.

Locking hook, automatic, F. 8plittstoser..
Locomotives, steam brake for, P. Reilly ..
T.oom, J. R. Fitton....... ... ceee eeeeee ees
Loom for weaving terry fabrics, C. Strobe
Loom take-up mechanism, W. J. Lutton
Metal shearing machine, L. W. Noyes...
Metallic fastening device, F. W. Starr

. 396,915
396,775
307,024
397,074
896,964
. 397,086
397,021
. 396,900

Mill. See Grinding mill.

Milling machine, J. W. Packard........c..cccoue .. 396,952
Millstone dressing machine, L. L. Maroney.... ... 397,014
Mining drill, W. H. Jenkins................. 396,875

Mining machine, A. T. Moats
Moulding device, M. O’Connor
Moulds, apparatus for making, E. Reddy
Mosaics of glass, making, H. k. Belcher...
Mosaics, mould for making, H. F. Belcher...
Motor. See Current motor. Water motor.
Nail machine, Chase & Foster .
Nail machine, wire, F. Bryant .
Nail machine, wire, E. B. Parkharst
Neckscarf, H. Stern.... ..
Necktie fastener, G. Borst..
Necktie fastener, J. Weil
Nut cracker, F. J. Rabbeth
0Oil, paint, A. Sommer.... ....
Oil projectile, luminous, F. Sllan
Oiler, D. J. M. Corssen
Organs, pneumatic action for,
Ore separator, E. Derbec
Ornament, tin brilliant, Knorpp & Mayer
Padlock, H. . Sise........
Pail, milk, J. E. Mayer..
Paper, apparatus for dyeing aud drying tlssue
and other, R. Crompton
Paper barrel machine. G. W. Laraway.... ..
Paper ornamenting machine, C. G. Mortime!
Pen. fountain, R. C. Frampton................
Photographic cards, temporary binder for, I H.

. 397,089
. 396,831
396,893
896,911
. 896,912

. 896,955

.. 397,070
. 897,083

Photometer stand, revolving, J. W. Packard...... :
Pianos, stringing and tuning device for, G. M.
. 896,740
Pillow sham holder, G. J. Kraushaar. . 397,084
Pin and link couplers, attachment for, W. L

Dwyre
Pipe seal, dip, Smith & Barbour..
Pipe section, adjustable curved, L. Smith...
Pipe threading machine, W. J. Daly.........
Planing machine, wood, A. B. Hutchinson..
Plant propagating nest, L. Vaughan....... .
Planter, S. A. Lowe......cc..cc.uuueene
Planter, check row. 8. B. Alley ..
Plow point, M. S. & E. L. Cadwell

... 396,863

. 397,032
396,773
. 396.988

Plow, riding, H. W. Wildman........... ceeeiienn. g
Poke, E. Heath.......ccoceunen.e. veaarecensennacieess 397,079
Post. See Fence post.

Potato digger, I. W. HOOVer.......cccvvvveerienn.. 396.818
Press, F. F. Westphal ......c.ccoevieeniennnns PR 396.906
Pressure regulator, J. Barrow................ ...... 397,063

Printing machiues, sheet delivery apparatus for,
W. SCOtb..cenieeiieereereceesniien cnnesnacenes ... 396,896
Protector. See Chlmney protector Waber closet
seat protector.
Puller. See Stalk puller.
Pulley. clutch, E. Blake.......c.coo coiiieniviiiinennns
Punching and eyeleting machine, Pearson & Ben-

Rail joint, J. P. Lancaster....
Railway crossing, J. T. Clark
Railway signal, W. P. Kookogey
Railway signal, electrical, W. P. Kookogzey.
Railway switch, J. Hunter....
Railway switches, tie bar for, W. J. Morden
Range boiler. T. W. Rees

. 397,090
... 896,957
Wire rod

Reel. See Bolting reel. Fishing reel.
reel. .
Refrigerating machine, A. Conacher............ ... 396,730
Regulator. See Electric machine regulator.
Horse power regulator. Pressure regulator.
Speed regulator.
Respirator, H. M. Cochran.......... c.cocveeuneennn. 396,809
Rock drills,

machine for operatmg, Huston &

Martin.. . 396,745
Rod. See See Fishing rod.
Roofing, lock capcleatless. J. W Prall............. 397,003

Roofs, lining for corrugated sheet metal, W. Lo-

Rotary engine, C. Mindt
Rules, gauge head for pocket, G. W. Cochler
Sad iron, self-heating, G. Heidel. ..
Sash holder, A. G. MUITAY..... «ecevvrnnninnrunannns
Saw setting machine, A. Logan........cecevvviuunnnn
Saw sharpeners, feed device for gin. Behan &
Friensehner .......covereveineeins ceienninnnnnens
Sawing machine, J. B. IVeY....ccceuvieeennenn vunnnn
Scale, weighing and price, 0. W. Van Denburgh.. .397 040
Scarf holder, M. Forbes. 396,994
Seat. See Vehicle seat.
Secondary battery, J. 8. Sellon......

896,769, 396,770, 396,958

Seed grader and cleaner, W. Minnigh.............. 396,887
Seed, machine for delinting cotton, E. T. Gen-

1= [N 396,996
Separator. See Ore separator.
Sewing machine, J. Boppel.......ccoeviiniiiniennnes 396,979
Shaving utensil, combination, W. Shay............ 397,028
Shears. See Animal shears.

Sheet metal rings, machine for threading, W.

DL =5 o 7 396,789
Shelf, book, J. M. D. France........ccccceeeeraennnas 396813
Sheller. See Corn sheller.

Shoe. N. Ward.............ooeeenn . . 396,787
Shoulder brace, R. V. Shockey . 396,837
Sifter, household, J. T. Quinn. . 896,834
Sign, translucent, E. A. Dubey......cccovvieeeinnnes 847,072

Signal. See Railway signal.

Signal device, pedal bell, J. B. Griffin .... . 396,868

Signaling apparatus, electric, J. Young. ... 396,795
Sled, F. W. Hofele...................... 897,080, 397,081
Sleigh brake, W. R. Wilcox.. 396,844

Spokes. machine for trimming wire, P. Gendron.. 3%,814
Spring. See Vehicle spring.

Square, bevel, and protractor, try. F. S./Talmadge 39,781
Stalk puller, G. W. Rogers....... 896,804
Stamp affixing machine, W. R. Miller. . 397.087
Stand. See Photometer stand.

Stave sawing machine, C. R. Penfleld......
Steam boiler, sectional, J. J. & M. A. Rufe.
Steam engine, E. Beare
Steering apparatus for vessels, J. J. Duarte....
Stiffening fabric for garments, N. Jenkins: .
Stocking, 8. M. Michelson......... [

. 396,763
. 897,026
. 396,850
. 836,736
896,820
. 396,945

Stool or seat, C. W. Wiecking......v.oovvnvvnennns .. 397,044
Stopper fastener, C. P. Maiser......c....cce.vvunnn.. 396,885
Stove pipe and tent support, combined, .J. W.

18 L) PPN 396,846
Sulkies, case for, R. A. Stone.......cccceoiiiniiiaen 396,779
Supporter. See Abdominal supporter.

Surgical chair, A. P. Gould...............ooiiiii. 397,017
Suspenders, J. E. Atwood.. .. 397,061
Suspenders, C. P. Crane..... . 396,861

Swimming apparatus, E. P. Johnston..............

Switch. See Electric switch. Railway switch.
Tramway switch.

Syringe, A. M. Knapp

347,059

. 897,060

Table. See Kitchen table. Knockdown table.

Tank. See Water closet flushing tank.

Telegraph, octuplex. M. W. Dewey .. 896,734
Telegraph, railway, B. Cade . 396,983

Telegra phy, railway, B. Cade...
Tent closing device, H. Thomas
Thrashing machine, A. H. Wagner
Thrashing machines, band cutter and feeder tor.
J. W. Turner
Ticket and sizer, lot, S. J. Wallach.
Tile or brick pressing machine, J. Taber.
Tobacco transplanter, M. Smith (r). ..
Tongs, pipe, Magee & Knowles...
Tongue support, G. E. Ring.
Torch, F. Leiss............ ..
Toy furniture, G. H. Stone...
Traction wheel. L. O. Drew
Tramway switch, C. A. Beach

397,049
. 396,842

396,753
396,766
397,009

. 396.862
396,910

Transom lifter, A. A. Page . 396,953
Trap. See Gas trap.

Tree feller, G. W. LOW. .c.cciiiiiniernienrnceneiionns 396,825
Trees, machine for overthrowing, J. F. Foulk 896,738
Tricycle, F. W. Pool...........c.oeutue. . . 396,892
Trousers, overalls, etc., B. J. Greely... 396,926
Truck support, cable car, J. Stephenson....... . 396,838
Tub. See Butter tub.

Tufting machine, H. H. Humphrey................ 397,082

Tug, hame, J. G. Miller (r) 10,981

Type case, compositor’s, Johnson & Low 397,003
Valve, M. B. Mills .. 397,088
Valve, balanced, C. M. Farrar... . 396,737

Valve, relief, Carver & Stone... 396,858
Vehicle gear, C. M. Blydenburgh ... 396,978
Vehicle seat, removable, J. P. Moore.... . 396,827

Vehicle spring, J. T. Hovis...........
Vehicle top prop, Kaspar & Curtis.
Vehicle wheel, W. Haslup...........
Vehicle wheel, H. F. Hicks.
Velocipede, R. E. Bowen...
Velocipede, J. McCoy..
Velocipede, O. Uuzlcker
Ventilation, window, A. C. Stevenson .....
Veterinary surgical scraper, A. MacDonald.
Vises, adjustable strut for, F. Michel....
Wagon brake, L. Stufee.......
Wagon brake, hay, F. E. Lathrop..
Watch, stem winding and setting, O. F. Stedman.
Watch, stop, Bovet & Bessire..
Water closet basin, J. Shanks..
Water closet flushing tan®, A. Haarlander.
Water closet, seat protector, E. Breher.
Water motor, J. Coates
Water motor, H. Studte .
Water wheel, E. Derbec . 897,071
Weighing machine, automatic grain, C. E. War-

396,744
396,937
397,078
396,872

397,013
. 396,756
. 896,780
396,822
396,777

i 397,101
Wheel. See Fifth wheel. Traction wheel.
hicle wheel. Water wheel.

Wheel, R. W. Donmoyer.... ceeee.. 396,991
Wheel, H. N. Thayer .8Y6,782, 396,783
Wheels, machine for making metal, G. J. Zimmer-

. 896,796
396,821

Ve-

Whistle, bicycle, K. T.. Johnson
Wire and pipe supporting and snow removing ap-

paratus, S. D. Locke (r) 10,980
Wire bending machine, E. Hanson. . 396,930
Wire fabric, E. K. Shellaberger... . 396,771
Wire hook, P. Ashen..... . 896,847
Wire rod reel, W. Garrett....... 396,925
Wire splicing tool, H. G. Hubbell.. . 396,819
‘Wood splitting machine, C. Barr. . 396,722
Wrench, L. F. Carstensen . 396.857
Wrench, C. H. Kennedy. . 396,877
Wrench, J. Van Ausdall.. . 396,970
Wrench attachment, L.aganke & Gawn . 896,751
Yarn spooling machine, F. Haskell...... 396,816
Zinc, blast furnace for reducing, F. Rigaud........ 897,025

DESIGNS.
Ax handle, J. W. Carver . 18,881

Braid, V. G. Schuck.... ..........
Buttonhole decoration, W. W. Burns
Cane handle, ¥ R. Kaldenberg
Curtain, W. F. R. Hartley.
Curtain pole end, C. W. Lawrence.
Newel post. W. C. Hanna, Jr.
Nut cracker, H. M. Quackenbush ...................
Type ornaments, font of combination, H. Ihlen-
burg 18,884, 18.885
Upholstery plush, E. W. 'I‘ingue ...................... 18,890

18,889
. 18,880
18,856
18,883
. 18,887
18,582
18,588

TRADE MARKS.

Baking powder, New York Phosphate Company.... 16,232

Bluing capsules, Electric Chemical Co .0 16,225

Flour, Muscatine Oat Meal Company............... 16,231

Hair wash made of extract of herbs, roots, and
flowers, R. Binder..................... . 16,222

Liniment, C. Sands..... .. 16,233
Liniment, W. J. Thompson. . 16.235
Lubricating compound, E. H. Benners .. 16,221
Piles, preparation for, R. C. MOONeY..ce.cvveeeennnns 16,230
Preserved fruits, vegetables. meats, and poultry,

Erie Preserving Company
Razors and razor strops, P. Hahn..
Red hematite, a coloring material for mortar,

brick, tiles, and all clay products, Clinton Me-

tallic Paint Company... .. 16,223
Safes and locks, T. Barnes . 16,220
Soap, M. H. Duffy 16,224
Stoves, ranges, and furnaces, Syracuse Stove

Twines, ropes, cordage, nets, lines, yarns, and the
like, F. B. Hooper.
Whisky, F. J. Kiesel & Company..

A printed copy of the specification and 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 0f 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
full instructions- address Munn ' & Co.,'361 Broadway,
New York. Other foreign patents may also be obtained.
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Wdvertisements. .

Inside Page, each insertion = = = 75 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 sct 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.

USE ADAMANT WALL PLASTER

It is Hard, Dense, and
Adhesive, Does not check
or crack. It is impervious
to wind, water, and disease
- germs. It dries in a few

ours. It can be applied in
any kind of weather. 1tis
in general use. Licenses
granted for the mixing,
using, and selling. Address

ADAMANT MFé. CO.

71 E. Genesee Street,
syracuse, N. Y.

VELOCITY OF ICE BOATS. A COLLEC
tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the question of the sgeed of ice boats, des
monstrating how and why it is that these craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams.” Contained in SCIENTIFIG
AMERICAN SUPPLEMENT, No. 214, Price 10 cents. To
be had at this office and from all newsdealers.

SEBASTIAN,MAY & C0’S

Improved Screw Cutting

LATHESH

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on tvial.
Cataloguesmailed on application.
165 W. 2d St.,Cincinnati, O.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLLEMENT, 59. Price 10 cents. To be had at this office

ARTESIAN

Wells, Oil and Gas Wells, drilled
by contractto an depth, from 50
0 3000 feet, We also manufacture
and furnish everything required
to drill and complete same. Port-
able Horse Power and Mounted
Steam Drilling Machines for 100 to
600 ft. Send 6 cents for illustrated
catalogue. PPierce Artesian
and 0il Well Supply Co.,
80 Beaver Street New York.

THE PHONOGRAPH.--A DETAILED

and of all newsdealers.

. description of the new and improved form of the pho-
i nograph just brought out by Edison. ‘With 8 engrav-

ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and fromall newsdealers.

THOMPSON IMPROVED INDICATOR

Manufactured solely by

AI]lBI‘lGﬂIl Steam Gaoge Co.
2,000 IN USE.

Adopted by the U. S. Navy
on all the government
cruisers and gun-
boats to be built. -

Also Manufacturers of

POP SAFETY

VALVES,
STEAM PRESSURE GAUGES, ETC.
34 Chardon Street, Boston, Mass.

SORGHUM SUGAR INDUSTRY. PRO-

gress of.—Abstract of a report by Prof. E. B. Cowgill, on
the operations of the Parkinson Sugar Works at Fort
Scott, Kansas, with an outline of the processes of Sor-
ghum Sugar Muking. With 2 figures. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, NO. 633. Price 10
cents. To be had at this office and from all newsdealers.

OIL WELL SUPPLY CO. Ltd.

(f 91 &£ 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral
Tests, Boxlets, Engines, Pipe,
Cordage, Drilling Tools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

PNEUMATIC DYNAMITE TORPEDO

Gun.—An exhaustive account of this new weapon and
of the experiments made with it; along with a descrip-
tion and illustration of a proposed dynamite cruiser.
with 6 tigures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 593. Price 10 cents. To be had at this
office and from all newsdealers.

USEFUL BOOKS,

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

MUNN & CO.. 361 Broadwny, New York.

TRIPLE THERMIC MOTOR. — DE-
scription, operation, and results of a single- expansmn
non-condensing steam engine, supplemented by the
evaporation of the bisulphide of carbon and exgansion
of its vapor at the Brush Electric Works, Cleveland,
Ohfo. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 641. Price 10 cents. To be had at this office
and from all newsdealers.

Patent Foot Power Machinery
Complete Outfits. o~

‘Wood or Metal workers without steam
power, can successfully compete with
the large shops, by using our New
LABOR SAVING Mnchnlery

latest and most improved for pracmcai
shop use, also’ for Industrial Schools,

Home Training, etc. (‘amlugna free.
0.

Seneca Falis M Mte.
6% Water Street, Seneca Fails, N. Y.
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.
¥ Our new and Revised Catalogue of Practical and
Scientific Books, 80 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his

address.

Three Valuable Books

For MECHANICS and MACHINISTS.

The Machinist’s and Steam-Engineer’s Prac-
tical Calculator. A Compilation of Useful Rules
and Problems arithmetically solved. together with Gen-
eral Information applicable to Shop T'ools, Mill Gearlgg.
Pulleys and -Shatts, Steam Boilers and Engines. Em-
bracing valuable Tables and Instructions in Screw Cut-
ting, Valve and Link Motion. etc. 16mo, full morocco,
pocket form. By D. B. Dixon. Price..............$2.00

The Mechanic’s Friend. A Collection of Receipts
and Practical Suggestions relating to Aquaria, Bronzing,
Cements, Drawing, Dyes, Electricity, Gilding, Glass-
working, Glues, Horology, Lacquers, Locomotives, Mag-
netism, Metal-working, Modelling, Photography, Pyro-
techny, Railways, Solders, Steam Engine, Telegraphy,
Taxidermy, Varnishes, Waterproofing. and Miscellane-
ous Tools, Instruments, Machines, and Processes con-

nected with the Chemical and Mechanic Arts. With
numerous diagrams and woodcuts. Fancy cloth, 12mo.
By W.E. A.Axen . e . e ... 81.50

The Mechanic’s Tool Book. With Practical
Rules and Suggestions for use of Machinists, Iron-work-
ers, and others. lllustrated with 44 engravings. Bly W.
B. Harrison. 12mo, cloth..... terreenrrecnnes ... B1.50

D. VAN NOSTRAND COMPANY, Publishers,
23 Murray and 27 Warren Sts., New York.
§F Copies sent by mail on receipt of price.

ARCHITECTURAL  BOOKS

Useful, Beaut_if_% and Cheap.

T o 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 a church, 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 SCIEXTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
find the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings of almost every class of building, with specifica-
tion and approximate cost.

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

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

NEARLY HALF A MILLION SOLD.

Cutler’s Pocket Inhaler

and INHALANT. A cure
for Catarrh, Bronchitis,

NEW YORK BELTING AND PACKING CO.

JoHN H. CHEEVER, Treas.

OLDEST and LARGEST Manufacturers in the United States of

«BBER\ VULCANIZED RUBBER FABRICS

For Meehanical Purposes.

e
Vulcanite E

Packing, Hose,
ery Wheels, Rubber Mats, Matting & Treads

16 PARK ROW, New York.

BELTING,

Branches:—W. D. Allen & Co., 151 Lake St., Chicago; 308 Chestnut St., Phila.; 52 Summer St., Boston; Post & Co.,
Cincinnati, O. Arnett & Rivers, San Francisco. European Branch, Pickhuben 5 Hamburg (Freihafengebiet), Ger.

HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 figures, Alsodirec-
tions for oXeruting the apparatus. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 6142, Price10
cents. To be had at this office and from all newsdealers.

3
CHEMISTRY OF SUBSTANCES
taking part in Putrefaction and Antisepsis —Three lec-
tures by John M. Thomson, F.R.8.K., describing some of
the more important properties of such substances as
take part in putrefaction and antigepsis, with the gen-
eral bearings of some of the changes that lead to their
production. Contained in SCTENTIFIC AMERICAN SUP-
PLEMENT, Nos. 635, 636, and 637. Price 10 cents
each. To be had at this office and from all newsdealers.

2nd &<== MACHINERY £

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

CONCRETE. — BY JOHN LANDIS.

Practicalnotes on the mixing and manipulation of ce-
ments. Contained In SCIENTIFIC AMERICAN SUP-
PLEMENT, NO. 64 3. Price 10cents. To be had at this
office and from ail newsdealers.

. Ch S OEN
PVERY D57 SPRINGS

LOCOMOTIVE, ESTRADE’S HIGH-

Speed.—Full description of thisnew engine, and a criti-
cism of the same by Mr. Nansouty. With 1figure. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
643. Price 10 cents. To be had at this office and from

all newsdealers.
in. 50c., set $4.00, mailed free. Bridgeport

B I I Gun Implement Co., 17 Maiden Lane, N.

PETROLEUM BOAT. DESCRIPTION

of a petroleum motor devised by Mrv. Lenoir for the

@
NEWYORK CITY

STEEL WIRE

234 w. 29.5T.

=quare, Oval, or Round Smooth Holes.
For_carpenter, cabinet, and pattern work, %

propulsion of small boats. With 2 figures. Contained
in SBCIENTIFIC AMERICAN SUPPLEMENT, No. 637.
Price 10 cents. To be had at this offica and from all
newsdealers.

Carpenters’ and

Metal Workers’ T O o L S .
Hand and Koot Power Machines, Scroll
Saws, Lathes, Chucks, Drills, Mortisers,
Formers, Tenoners, Kngine Castings,
Brass Geurs and FKittings, Carving Tools,
Brass and Nickel Goods, and all kinds of 1'00ls used in
the Shop, Factory, or House Building. Send stamps for
large illustrated catalogue.

JOHN WILKINSON CO. 55 State Street. Chicago, Ill.

"
PETROLEUM FUEL.—AN ACCOUNT
of the Pennsylvania Raiiroad’s experiments with the
Urguhart system of burning petroleum on locomotives,
and also of the experience of the Grazi-Haritzin Rall-
road with coai oil as a fuel. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT NO. 615. Price ten cents.
To be had at this office and from all newsdealers,

WAMAGIC LANTERNS

o VITH . Q1L LAMPS HAYE NO EQUAL

V/IEWS orau SUBJECTS

EASTERN PRICES GUARANTEED
3

ND FOR CATALOGUE

L. MANAS
88 MADISUNSTCHIaGEO ILL

STRESSES IN CAST IRON AND

Steel, an Investigation into.--By Gen. Nicholas Kala-
koutzky. An important and exhaustive paper upon this
subject. I. Determination of the influence of internal
stresses on the strength of materials. 1I. Method of
determining internal stresses and the general arrange-

ment of the work. \With 6 figures. Contained in SCIEN-

all newsdealers.

Barnes’ Patent Foot Power Machinery,

WoRKERS oF Woobp oR METAL,
‘without steam power, by using outfits of these Machines,
can bid lower, and save more money from g
theirj obs, tham by any other means for doing ,
their work. Also for

Industrial Schools or Home Training.
With them boys can acquire practicaljour-
neymen’s trades before they ‘‘go for them-
selves.”” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999- . .Ruby St., Rockford, IlL

THERMO-MAGNETIC GENERATOR
and Motor.—Description of an apparatus devised by
Mr. Menges for the purpose of generating electricity by
the direct conversion of heat. or by a more direct con-
version than that of an ordinary dynamo. With 5 fig-
ures. Contsined in SCIENTIFIC AMERICAN SUPPLE-
MENT, NO. 633. Price 10 cents. Tobe had at this office
and from ail newsdealers.

Asthma, and all 4
of the Throat and Lungs.
Consumption—if taken in
season. ~The KING oOF
COUGH MEDICINES. Will
correct the most offensive
breath. Carried handily as
a knife. This POCKET INHALER is approved by Phy-
sicians and endorsed by the Medical Jowrnals of the
World.__Sold by druggists for $1.00. By mail, $1.25.
. H.SMITH & CO., Proprietors,
410 Michignn Street, BUFFALO, N. Y.

GUILD_& GARRISON

LYW, IN. ¥ ., U.
Builders of Steam Pumps for Liguids or Semi-liquids.
High Grade Vacuom Pumps, Filter Press Pumps,
Air Compressors, Acid Biowers Feed Pumps,
Agitators. Condensers for Pans, ]‘ingineu, Steam
Pumps, Vacuum Apparaius, etc.

LACK BARREL
| T'GﬁTﬁ SPECIALT YMéSH_!NERY
=~ JOHN GREENWOOD &CO.

ROCHESTER N.Y.

NEW CATALOGU
—OF——
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free of charge to any address.
MUNN & C0O., 361 Broadway, New York.

HARGREAVES' THERMO-MOTOR.—
Ful) description of this new apparatus and explanation
of the theorg upon which it is based. Illustrated with
6 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 633. Pricell cents. To be had at this
office and from all newsdealers.

OR WRITE
" To US FOR PRICES.
VanDuzen's PaTENT

4V’AN DuzeN & TiFT.

350LE MAKERS
O—__—:?_ﬂ v

INCINNATI,
THE FLOWER INDUSTRY OF
Grasse.—A paper by Mr. F. W. Warrick, describicg the
method of extracting perfumes from flowers as prac-
ticed at Grasse, France. Contained in SCIENTIFIC AMER-
1ICAN SUPPLEMENT, No. 643. Price 10 cents. To be
hadatthis office and from all newsdealers.

ERFECT— PER
P “EwsPA-—waéF |LE

The Koch Patent File, for preserving newspapers, Mag-
azines, and pamphlets, has been recently improved and
price reduced. - Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMVNT can be
sup plied for the low price of $1.50 by mail, or $1.2 at the
ce of this paper, Heavy board rides; inscription
“SCIENTIFIC AMERICAN” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN.

fO!‘ by Pxcx’s Par, Iurnoven
E Cysnionsp EaR Drums,

the Whispers heard distinctly.
3 FREE. Address

Comfortable, invisible. Illustrated book &
HISCOX,

wcallon Fo 53 Broadway,

DEMAND THIS PUMP_~
OF YOUR 5 .~
DEALE g

\
\
|
1
1

v
y
I
I
o
2

«¥. Name this papar.

BRAIDED PACKING, MILL BOARD,

CEHAIMEBERS=SEPENCE CO.,

BRANCHES: Phila, 24 Strawberry St. Chica

SHEATHING,

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

B8TEH ST., N. Y.
Plttsburg, 37 Lewls Block.

OO E.
g0, 86 E. Lake St.

A T-OFF BALANCE VALVE

The ﬁ%llregt'flut.; 'eccog(l)’my, and durability guaranteed.
Phenix Iron Co. Trenton. N. J., M'f'rs.

1 ¥. VAN WINKLE, Agt., 91 Liberty St.,N. Y.

ROSE POLYTECHNIC INSTITUTE
\J
TERRE HAUTE, IND.—A SCHOOL OF ENGINEERING.
Well endowed, well equipped departments of Mechanical and
Civil Engineering. Electricity, Chemistry, Drawing. Shops and
Laboratories. Expenses low. Address T. C. Mendenhall, Pres.

SYSTEMS OF DISTRIBUTION OF
Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course. The series, multiple are, ser-
ies mu Itiple and muitiple series, accumulator and ind uc-
tion systems described, and their advantages and disad-
vantages discussed. With 18 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 603. Price 10
cents. To be had at this office. and from all newsdealers.

EXPERIMENTAL WORK

)

MODELS
LIGHT MACHINERY.,

N. ERLANDSEN, 107 Rivington Street, New York.
CHEMICAL AND ALLIED INDUS-

tries.—By Watson Smith. An eiaborate report upon
the objects illustrative of the progress, advance. and
g{esem position of the chemical industries shown at the

anchester Royal Jubilee Exhibition. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, NOS. 627, 62S.
629, 630, 63:2. Price 10 cents each or 5 cents for the
series. To be had at thisoffice and from all newsdealers.

Put an Electric Bell in your house or shop,

Youcandolt i s
st Joussell with oup Complete Outllt, Prices 50
1re.

100 feet Wire, and Staples for
q. B JOITES & B s
55 & 57 Longworth, CINCINNATI, O.
It is important to ug thatyo mention this paper.

X (larks Noiseless Rubber ‘Truck Wheels

Save floors. Anti-Friction Casters.
Rubber Furniture Casters, etc.
talogue free.

C
Geo. P. Clark, Box LWindsor Locks, Ct.
SEAMLESS TUBES.—DESCRIPTION

ofthe various processes of manufacture ; with 44 figures
illustrative of the apparatus used. - Contained in SCIEN-

TIFIC AMERICAN SUPPLEMEKNT No. 634%. Price 10
genlts. To be had at this office and from all news-
ealers.

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

PROVIDENCE, R. L
ICE-HOUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

illystration of cold house for preserving fruit from

season to season. The air is kept dry and pure through-

out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.

mcie 10 cents. To be had at this office and of all news.
ers.

THE DEVELOPMENT OF THE MER-
curial Air Pump.—By Prof. Silvanus P.Thompson, D.Sc.
Aninteresting historical paper in which the various mer-
curialair pumpsin use from early timesupto the present
are classiged and described. I. Ulpward driving pumps.
II. Downward driving ]R}lmps. 111. Upward and down-
ward driving pumps. . Combination pumps. V. In-
ector pumps. VI. Mechanical mercurial pumps. With
engravings. Contained in SCIENTIFIC AMERICAN
STPPLEMENT, NOS. 629, 630 and 631. Price 10 cents
each. To be had at this office and from all newsdealers.

ENS|°NS $80,000,000 for Sol-

diers, Sailors, their widows
or parents. PENRSIONS INCREASED. Discharges pro-
cured. o pension, NOFEE. Latestlaw, pamph-
let Free ! PATRICK O'FABRELL, Att'y,Washington,D.C.

STEAMER CITY OF NEW YORK.—

Description of this new (nman twin-screw steamsghip.
and a comparison with her principal competitors. Wit
4 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 641. Price 10 cents. To be had at this
office and from all newsdealers.

TIFIC AMERICAN SUPPLEMENT, NOS. 633 and 634. .
Price 10 cents each. To be had at this office and from :

THE ARMSTRONG MFG. CO.

BRIDCEPORT, CONN.
WATER, GAS AND STEAM FITTERS’ TOOLS.

Stocks and Dies for Pipe, Bolts, and Brass Pipe,
Wrenches, Pipe Vises, Pipe Cutters, etc.
Catalogues sent free on application.

SHIP WAVES.—BY SIR WILLIAM
Thomson. A jecture delivered before the Institution of
Mechanical Engineers.—Definition of wave. The differ-
ent kinds 01 waves. Waves produced in water by boats
and the wind. How the wave procession is kept up.
Effect of a ship’s build in causing waves: With eigft
figures. Contained in SCIENTIFIC AMERICAN SUPPLK-
MENT No. 615. Price ten cents. To be had at this
office and from all newsdealers,

SE ED CIVEN AWAY, P'k!

Mixed Flower Seeds, 600

kinds, GUIDE, and 10c. Certificate for
Seeds. your choice, all for 2 stamps (4 cents.)
Every flower lover delighted. Tell all your
friends. G.W.PARK,FANNETTSBURG, PA.

& Be Prompt. This offer will appear but twice.
JAMES B. EADS.—AN ACCOUNT OF

the life and labors of this eminent engineer. Witha
portrait, Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 5392, Price 10 cents. To be had at this
office and from all newsdealers.

BARREL, KEG,

Hogshead,

AND

STAYE MACHINERY.

Over 50 varieties manu-
factured by

Truss Hoop Driving. E. & B. Holmes,
BUFFALO, N. Y.

INFLUENCE MACHINES.—A PAPER
by James Wimshurst, giving a complete account of the
recent forms of generators of static electricity. With
18 figures. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 647. Price 10 cents, To be had at this
office and from all newsdealers.

BIBB’S Celebrated Original
BALTIMORE
{:iic: HEATERS

nomieal Coal Stoves in the worlde
B. C. BIBB & SON
Stove Founders, Baltimore, M
MARBLEIZED SLATE MANTELS
New and Beautiful Designs,

HICAGO HOROLOGICAT, INSTITUTE
5 Dearborn Ntreet, CChicago, I1l.
Established for giving_Practical and Techni-
cal Instruction in Warchmaking. Students
can enter this School at any time. Send for circular
giving terms and full information.

‘ SAMPLES FREE
BONANZA ML AR s fer s

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

WH ITALL’S PLANISPHERES name and lo-
cate all Planets, Stars, and Constellations visible

at any given minute ot time, Write for circular. WM.

T. COOPER, Man’g, 307 Race Street, Philadelphia, Pa.

PULLEYS.

TO BUSINESS MEN.

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

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

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

LIME KILN THAT SAVEs 36 PER CENT.
over any other Kiln known, Guaranteed to burn
No.1 lime with coal or wood. Rightsfor sale.

C. D. PAGE, Patentee, Rochester, N. Y.
Manufacturers who desire

first-class locations in the "AT“RAI- GAs

region near Pittsburg, on line of P. R.R.,, on most
favorable terms, will please address
R. S. JAMISON, Greensburg, Pa.
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Cheapest, Lightest, and Best. Made by
Hardwood Split P. Co.. Menasha, Wis.

AGENTS WANTED EVERY WHERE
)

sells for $156.00. For 60days we
will sell them at $3.98 and give
levery one an opportunity to get
one sample for nothing. Cutthis
out and send to us with 50 cents
in postage stamps, as a guarantee
that watch is ordered in good

y fuith, which will cover us from
any loss from express charges
and we will send the watch
to youC. 0. D, subject
by to examination. If
N\ found perfectly
satisfactory and
exactly as repre-
sented, you can ,
pa{ the balance
of #$8.48 and
take the watch ;
otherwise you
do not pay
one cent, If
you sell or
causethesala
of six (6) of
thesewatches
within the
next 60 days
we will send
you one free.
This is an im-
ported, jeweled,

expansion balance

quick train move-

ment, complete with

a 4=ounce Dueber Sil-

verine open face case

BSR¥ andguaranteed in every
N respect. We make nomoney
on this watch it simply helps us to sell gold and gold filled
watches from our mammoth catalogue which is sent free. Send
rder immediately. This Ad. may newr appear again. THE R.
W.SEARSWATCH CO., 51, 58 and 65 Dearborn St., CHICAGO,

ILL. Reference:—Any old reliable business house in Chicago or
the Fort Dearborn National Bank.

‘Thermostat
Positive in its 'gcting.s

22 SAVING

© 1889 SCIENTIF

Easily tested. No attendance required.
writers. The J. C. Mackey Co., 76-80 So. Water St., Syracuse, N. Y., U.8. A.

THE MACOCKEY AUTOMATIO SPRINKLEBR

lec Fire Alarm operated by Electricity.

Kndorsed {_)ly Under-

IC AMERICAN, INC

RECEIVER'S SALE

The entire contents of the Foundry of the late firm of
S. 8. Hepworth & Co., at_Yonkers, (Glenwood Station),
New York. consisting of lathes, planers. boring mills,
drill presses, milling machines, several cranes, one 15
ton travelling crane, several tons of scrap iron, two
safes, office furniture, patterns, drawings, a large quan-
tity of valuable machinery, and other personal property
will be sold on February 28, 1889, at ten o’clock A. M., at
the above mentioned foundry. Premises now openfor
inspection, Send for catalogue to
Henry T. Dykman, Receiver, White Plains, N. Y

The Scientific A merican
PUBLICATIONS FOR 1889,

———

The prices of the different publications in the United
States, Canada, and Mexico are as follows :

RATES BY MAIL.
The Scientific American (weekly), one year

The Scientitic American Supplement (weekly), one
year. . . . . . . . . oo

The Scientific American, Export Edition (monthly)
one year, . . . . . N X

The Scientiic American, Architects and Builders
Edition (monthly), one vear. . . . . . 2

COMBINED RATES.
The Scientific American and Supplement, . $7.00

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

The Scientific American, Supplement, and Archi-
tects and Builders Edition, . . 9

Proportionate Rates for Sic Months.

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

MUNN & CO.. 361 Broadway, New York,

$3.00
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“Wdvertisements.

lnsule Page, eac‘lll insertion --= = 25 cents a line.
Back Page, each inseriion = = = $1.00a Jine.

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

We inake a Specialty of

Hard Rubber Pump Valves

For Hot Water, Oils, and Acids
alsop for very high pressures.

Accept no pump valves as Jenkins
or Jenkins Bros., unless stamped
like cat.

%1 John Street, New York.

105 Milk Street, Boston.

21 North 5th Street. Phila.

54 Dearborn Street, Ohicago.

ELECTRO MOTOR, SIMPLE, HOW TO

muke. ByG.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amateurs to make a motor which might be driven with
advantage %y a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machine requiring not over one man power.
\With 11 ﬁgures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 641. Price 10 cents. To be had at
this office and from all newsdealers.

STEEL BALI.S.

For Anti-Friction Bearings, of
Best Cast Steel. Hardened,
Ground, and Burnished, from
3-16 in. to 2 in. diameter.

1n quality and density of metal,
in uniformity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.

8F™ Samples and prices on applica-
ion.

Slmond 8 Rolllng-MachIne Co., Fitchburg, Mass.
ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and
directions in full. Four engravings,showing mode of
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE.
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the saile
ing and mar.agement of ice-boats. Price 10 cents.

T#e KODAK CAMERA

Makes 100 Instantaneous
Pictures by simply pressing a
button. Anybody can use it who
can wind a watch.

No focusing.

Rapid _Rectilinear
Lens. Photograpks
moving objects. an
be used indoors.

Division of Labor

H No tripod.

tory to be finished.
Morocco covered Ca-
mera,in handsome
sole leather case.
oaded for 100 plctures,
Ifor full desecription of “Kodak’ see SCI. AM., Sept. 15,88,

Price, $25.00. Reloading, $:2.00.
The Eastman Dry Plate & Film Co.

Rochester, N. Y. (15 Oxford St., London.
Send for v¢py. of Kedak Primer with Kodak Photograph.

THE NEW CROTON AQUEDUCT.—
Detailed deseription of the great aqueduct now being
constructed to increase the water supply of New York
City. and also of the great dam which it s proposed to
build across the Croton River, at Quaker Bridge. With
engrayings and a map. Contained ih SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. 5358. Price 10 cents. To be
had at this office and from all newsdealers.

THE RICHARDS OIL ENGINE

The Safest, Most Economical, and
Most Convenient Engine. No Boiler,
no Steam, no Coal, no Ashes, no Danger,

‘ no Extra ]usurance, no Engineer, and
j, next to no Attendance. Started instant-
- 1y with a match. Speed and fuel com-

b pletely regulated by the governor.
All expense ceaies when the elgme
sto&s AM'I‘()N
I(‘ POWE
hole Manul‘ncmrers,
Bmglmmton, N. Y., U. s, A.

A FIVEFOLD COMET — DESCRIP-
tion and illustration of the remarkable comet of Jan-
uary, 1887, which was divided into five, probably through
the dlsturbmg effects of the sun. Ceontained in SCI-
ENTIFIC AMERICAN SUPPLEMENT, No. 6:33. Price 10
cents. To be had at this office and from all newsdealers.

OTTO GAS ENGINES.

Over 235,000 Seld.

Horlzontal ..... Otto....Gas Engines.
Vertical........ tto....Gas Engines.
Twin Cy]mder. Otto....Gas Engines.
Combined....... Otto.. Sﬁg ggrgr}g:.s
Combined....... Otto.. § Fas Bngines
OTTO GAS ENGINE WORKS,
CHICAGO, PlllLADELPHIA

. New York Agenc
18 Vesey Street.

ARCHITECTURAL DESIGNS. ELE-

ments of.—Two lectures by H. H. Statham. Treating of
architecture as an intellectual art, whose alm is to ren-
der bulldings objects of interest and beauty, and not
mere utilitarian walls, floors, and roofs. Wi h 76 illus-
trations. (onteined m SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 633 and 634. Price,10cents each. Tobe
obtained at this office and from ail newsdealers.

AND FINE GRAY IRON ALSO STEEL
< CASTINGS FROM SPECIAL

=

JAPAYN

Tt ~4 FiNE TINNING
MASDEVUN&COUW
LEHIGH AVE. % AMERICAN ST. PHILA

PATENTS

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

In this line of business they have had forlg/-(m» years

nce. and now nave unequaled facilities for the
preparation of Patent Drawings, Specifications. and the
prosecution of Applications for Patents in the United
States, Canada. and Foreign Countries. Messrs Munn &
Co. alsoattend te the preparation of Caveats, Copyrights
for Books. Labeis, Reissues. Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of charge, on application. con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copynghts,
Designs, Patents, Appeals. R Infrir 8, AR«
:g;lglents, Rejected Cases, Hints on the Sale of Pa-

We also send. freeof charge, a Synopms of Foreign Pa.
tent Laws, showmg the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICKS.—No. 622 and 64 F 8treet, Pa~

citic Bnilding, near 7th Btreet, Washington, D. C.

Steel Caliper Rule:

Gradua

STANDARD T0OL GO

ATEIOL., MASS.

MANUFACTURERS OF

The Celebrated Chaplin Try and Center Square, Standard Steel Rules,

s, Universal Bevels, Caliper Gauges, Improved

Surface Gauges, Bevel Protractors, Depth Gauges, Screw
Pitch and Center Gauges, Hardened Steel Squares,

ted Steel Squares, Spring Calipers,

Pliers, Straight Edges, etc., etc.
WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE,

H. W. JOHNS

Asbestos Section

al Pipe Covering

A Non-Conducting Covering for Steam and Hot Water Pipes, Boilers, etc.

READILY ATTACHED OR

REMOVED BY ANY ONE.

EX, W. Johns Manufacturing Company,
SOILE MANUFACTURERS OF

H, W. Johns’ Asbestos Roofing,
87 Maiden Lane, New York.

Building Felts,

Fire-Proof Paints,
CHICAGO.

Liquid Paints, etc.
PHILADELPHIA. LONDON.

THE MODERN 1CE YACHT. — BY

Geo. W. Polk. A new and valuable Paper containing
full practical directions and specifications for the cqn-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn $o scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had at this office and of all newsdealers.

SECTIONAL
l INSULATED AIR

COVERINGS
IPES,. |
QILERSTIRUN®

AND ALL OTHER [
HOT & COLD SURFACES |

=

Smms & Brown Co.

143 WORTK ST, 2408242 RADILEH ST,

Scientific Jook (jatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

THE ARCH.—ABSTRACT OF A PA-
per by Chas. Richardson, in which are discussed the
statics of this elementary architectural form. With
6 figures. Contained in SCIENTIFIC AMERICAN SuPr-
PLEMENT, No. 633. Price 10 cents. To be had at this
office and'from all newsdealers.

THECOPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare Lhe gelatine pad, and also the ani.ineink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the Jetter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43%. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

For Sale at Factory Pricexby A.
Aller, N, Y.; Walworth Cobstrue-
tion & Supply Co., Boston; Henry
I.8nell, Phila.; Thos. J. Bell & Co.,
Cmcmn.xtl, Shaw Kendall & Co.,

[ Toledo; The George Worthmgton Co., ( Cleveland Goulds & Austin, Chicago: Kennedy

R & Pierce Mach}:nery Co., Denver, Col.;

‘Sheriff & Ashworth, Plttsburgh Pa.; Jos. Baur,

Jus. Jeuks & Co.. Detroit, Wickes Bros., fast, Saginaw; Adolf Lelte]t,

F. Osborne & Co., St. Paul, Minn.;

Rundle, Spence & Co Mllwaukee,

achine Works, San F rancigco; F lyun & Emrich, Baltimore; Forbes, Lid-

y,M
dell & Co., MontgomeryAla; Bailey & Leb by,(‘harleston s. L Pond Engineering Co.,

St. Louis and Kansag City: 0.3,

Goodwin, Norfolk, Va.: Columbus Supply Co. Columbus,0.; C.8 &, Leeds & Co. aneapohs, H.D.Coleman, New Orleans,

For
Handling
Send for
Circulars.

HARRISON CONVEYOR!

Grain, Coal, Sand, Clay, Tar Bark, Cinders, Ores, Seeds, &¢.
| BORDEN, SELLECK & CO.,§ aa5%%es,

$ Chicago, lIL.

TRAMWAY, COMPRESSED AIR.—DE-
scription of a Tramway recently constructed between
Vincenues and Ville Evrard, and the rolling stock of
which I“Propelled by a mixture of compressec air and
steam. h 2 figures. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 637. Price 10 cents. To be -
had at this office and from ail newsdealers.

SUEETBRASS BRASSWIRE'

FoOoRr SALE.—STATE RIGHTS. For the Best
Water Closet in the World. SANITARY PLUMBING
MF@. Co., 910 Webster Street, Oakland, California.

HEATING CITIES BY STEAM.—AN
elaborate paper by C. E. Emory, Ph.D., discussing the
general features of what is tec mcally "called a district
steam system, and giving a description of the work of
the New York “team Company. Loutamed in SCIENTI-
FIC AMERICAN SUPPLEMENT, Nos. 639 and 640, Price
10 cents each. To be had at this office and from all
newsdealers.

THE CUSHMAN KEY DRILL CHUCK.

This is an improvement over
all other chucks of its class
and is fully guaranteed.

Nol

factured by THE CUSHMAN
CHUCK Co., Hartford, Conn.

TOXICOLOGY, PRESENT POSITION
of—A % per by J. D. Arnold F.C.8., showing how limit-
ed is the number of poisons that can be detected in
minute quantities in most mortem cases by the present
methods in use. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 6 10. Price 10 cents. To be had at
this office and from all newsdealers.

PATENT

" JACKET KETTLES,

Piain or Porcelain Lined. Tested to 100 1b. \
pressure. Send for Lists. DN

AND, BURR & CO.,
614 and 616 Market St.. Philadelphia, Pa.
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CHICAGO INTER-OCEAN says: ‘“Brightest and richest,
and rarest of the old and new world.”
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First in the Order of Excellence.

FIVE EDITIONS IN FIVE YEARS,

BET’I‘ER than any words of praise from us are the testimonials of 315 late buyers of the INTERNATIONAL
which we have just published. The verdict is pronounced with great unanimity—thatthe INTERNATIONAL
serves its high purpose with eficiency in the Home, the Library, the Office, ar wherever used.

SUCH IS THE INTERNATIONAL CYCLOP

EDIA, The Minister {8 ministered to by it,

the Lawyer takes counsel of it, and the Schoolmaster goes to school to it.

SOLD ON EASY MONTHLY PAYMEN Ta.%
‘Agents wanted, and good commissions paid,

© 1889 SCIENTIFIC

DODD, MEAD & COMPANY, Publishers,
755 BROADWAY, NEW YORK.

AMERICAN, INC

SYRACUSE MALLEABLE IRON WORKS

W B BURNS PROPTF

T8 AMERICAN BELL TELEDHONS 00,

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
forms of Electric Speaking Telephones in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use. and all the consequences
thereof, and liable to suit therefor.

ERIE ENGINE WORKS
CLEVELAND & HARDWICK,
WALNUT STREET, .
STATIONARY , PORTABLE , SEMI-
PORTABLE,COMBINED,AGRICULTURAL
ENGINES.sTATIONARY,PORT-

', ABLE ,VERTICAL BOILERS.

INV ENTORS and others desiring new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.
Microscopes, Telescopes,

A NT ER N s I-I D Es Spectacles, Barometers,

Field Glasses‘ Phat:igraphlc Oui fits for Amateurs, (f:c.
& CO., Philadelphia, Pa
Illus Dnce hst free. Send for Special Bargain Lists.

L TER
Scientific Jmerican
The Most P(S)i'll;:lsg:l‘:iil;: I;’a:::‘;; the World,

Only $3.00a Yeur, including Postage. Weekly.
52 Numbers a Year.

This widely circulanted and splendidly illustrated
paper is pub isted 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 Muachinery,
New Inventions. Novelties in Mechanics, Manuf:ctures,
Chemistry, Electricity, Te.egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

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

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

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

able to
IMTITIT & COo.,
361 Broadway, New York.
e

TEXE

Scientific American Supplement.

This is a separate and distinct publication from
TH« SCIENTIFIC AMERICAN, but isuniform therewith
in size, every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is publighed
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology. Geclogy, Mineralogy,
Natural History Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering. Steam and Rallway Engmeermg. _Mining,
Ship - Building, Marine Engineering, Photogr:phy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Fcono=
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information obtainable in no other pub-
lication.

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

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

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

Building Edition.

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

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

The elegance and cheapness of this 1nagnificent work
have won for it the Larzest Circnlation of any
Architeecural 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 ™ is printed with CHAS,
ENEU JOHNSON & CO.’8 INK. Tenth and Lom-
bard Sts., Phila.,and 47 Rose St., opp. Duane 8t., N. ¥,






