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5| mass of machinery ill suited for ordinary use.

B | trucks and drays.
"’2;; need not exceed 450 pounds, and this would be more

COMPRESSED AIR FOR SMALL MOTORS,

A correspondent revives the idea of driving light
machinery, requiring less than one horse power, by
means of compressed air.

The first essential feature is the means for compress-
ing the air, and this he proposes to accomplish by a
windmill.

The air receiver he proposes to construct capable of
sustaining a pressure of 3,000 pounds to the inch. Its
size will depend upon the use to which it is to be put.
For storing air for driving a one horse vehicle for
several hours, a cylinder 4’ x 2' would be ample.

We thus have a reservoir of force on which we can
draw at will, and pne which is applicable to a multitude
of domestic purposes.

In the case of light vehicles, they'may be constructed,
let them be observed, with no less beauty than if in-
tended to be dragged after a horse. The rear axle is
made to revolve freely,andis provided with a erank at
its center. Both wheels are attached rigidly to the
axle, or, in. order to facilitate turning, one may be left
loose, according to the practice of steam fire engines.
The forward axleis provided with suitable upright and
handle, to direct the course of the carriage. The cyl-
inder of compressed air, which for a light load need not
exceed 3’ x 9", is placed upon the wagon body, and will
accomplish two and a half hours’ propulsion, having at
the end of this time a residual pressure of 500 pounds.
Where the absence from the source of supply will be
longer than this, two cylinders, or one of double capa-
city, may be used. The weight of each cylinder will be
about 85 pounds, and double this weight, or if only one
large one be used, somewhat less than double, will be
no more than the weight of an extra person, the physi-
cian’s coachman for example.

The connection of the engine, borne by the cylinder,
with the axle crank is either direct or by intervening
gearing. Where two cylinders are used, they are both
connected with the receiver of the engine.

The advantages presented by this system over ani-
mate motors are so undeniable that eventually it must
supplant them to a large extent. It is admirably
adapted for daily service in a hundred different ways.
Its first great virtue is the saving of the cost of main-
tenance. A horse is a continual bill of expense.
Whether used or not, it must be daily fed and cared
for; whereas our windmill requires only a very light
diet of lubricant, and is doeility itself. Nor is it apt to
grow sick and die. Blankets, hitching straps, and

| whips will not be called into requisition.

In all previous traction engines, it has been necessary
to provide for the great weight of a boiler and its ap-
pendages, and we have had consequently a cumbrous
With
compressed air we add no more than the weight of a
driver, and our wagon runs off as lightly as at present.

‘While we have considered only the case of light vehi-
cles, the system is none the less applicable to heavy
The added weight in the latter case

than compensated for by the saving in expense and
the absence of horses from our crowded streets.

There appears to be a wide field for the exercise of
inventive genius in the production of compressed air
motors and vehicles thereby operated.

GRAIN IN CAST IRON.

There is cast iron that is so fibrous that a turning
chip of twenty feet long has been nursed from a shaft
in the lathe, but this iron was of exceptional quality,
and was used for the making of a steamboat shaft be-
fore forged iron shafts were common. Ordinary cast
iron has no fiber—none worthy the name. It isofa
granular or cellular structure, and isa conglomerate of
material of which iron proper is only one portion. But
iron may be so refined, by selection and mixture of ore
products, as to present a structure of cells so minute as
to be capable of a polish aud burnish resembling steel.

This excessive refinement is not always an improve-
ment. A series of experimentsin cast irons, compre-
hending the mixture of the irons, the requirements of
heat and fluxes, and the quality of the fuel, shows that
for ordinary purposes the reduction of the cellular
structure to an approximation to homogeneity is not
advantageous; for finish pieces and ornamental work,as
the aprons of lathes, and for gear blanks which are tobe
exposed, and for similar purposes,iron that will receive
a silvery luster when polished is excellent; but such
iron is devoid of the quality of tension and recupera-
tion—the more open celltilar iron will yield and recover
better than the closeriron.

For heavy castings, like planer beds and lathe beds,
the more open iron is the better; it islessliable to come
out of the mould chilled and hardened in spots, and it
has a tenacity under severe strain that is not equaled
by the finer iron. The mottled color of such iron after
being planed sometimes troubles thegmachinist, who
wants to make a good job out of the best materials.
The writer’s opinion was recently asked in regard to
this matter. An eleven ton planer bed had been pre-
pared for setting up, and the recessed V-ways showed
a mottled surface—gray and black—as really good soft
iron frequently does. It had been suggested that the
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dark cellular spots were holes where the grain of the
iron had been torn out in planing—taking a rank feed
for finishing chip. Of course, this was impossible, and
yet the open structure of the iron, that was exposed
only after the casting skin had been removed, gave the
impression of a honeycomb rather than of a solid.

If this structure of the material is not the most ele-
gant when finished, it is absolutely stronger than the
closer grained qualities of iron. And it is claimed by
some builders of heavy tools that wearing surfaces of
suchiron are more durable and run easier than those
of closer grained iron—that the oil fills the cells, pro-
ducing and maintaining numberless minute reservoirs
of the lubricant. ‘What sort of a planer bed would
fine machine steel make ?” asked an intelligent fore-
man. ‘ There would be required a barrel of oil with
drip pipe at each end, as the platen moved.” Probably
the grain of cast iron and the uses to which it is to be
put should be inseparable considerations.

etl—
-

THE TEETH OF MILLS,

A suggestion that the teeth of reamers could be wisely
reduced from the wide flutes so common was made sev-
eral months ago. Further observation is to the effect
that most of the milling machine cutters have teeth
too few fortheir diameters. In shop practice it does
not appear to be the rule that the diameter of the mill
has any relation to the number of its teeth-—the idea
appears to be that from root to point the length of a
wmilling tool tooth should be from half an inch to one-
fourth of an inch; this without any regard to the di-
ameter of the mill, or the circumferential speed at which
it was to run, or the difference of the material on which
it was to act.

In a shop of considerable pretensions was noticed a
workman attempting to dress a cast steel blank in the
milling machine by a mill with teeth of three-eighths
of an inch long—the blank being on a vertical arbor
and fed up against the teeth of the mill, which was on
a horizontal arbor. It was a futile attempt. The
workman sprang the upright arbor, and browout a
tooth of the mill. When he was asked why he at-
tempted the job of steel against steel with such a tool,
he said that he had dressed brass blanks so the week
before. So he had; but they were brass. Brass re-
quires coarse cutters; files for brass should be coarse
cut—wide teeth. But for steel the mill should have
been very fine toothed.

A coarse toothed mill should revolve very rapidly, or
else the feed must be very.slow; whereas a fine cutmill
may go slow with equite a rapid feed. If the trouble of
keeping the mill clean is not taken into account, more
rapid work, as well as better work, can be done by the
fine tooth mill than by the coarserone. And eventhen
there is not much saved; the workman must attend to
his milling machine—it does not feed itself, however
much it may run a job through unattended.

It would be well for some competent machinist to
prepare a table of diameters of mills with relative sizes
(mumbers) of teeth, and their adaptation to the work
(material) on which they were to be used. It would
not be a difficult classification, and might be of great
benefit.

— et ———
EXPECTED ADVENT OF THE LOCUST. )

According to Prof. C. V. Riley, the U. S. Entomolo-
gist, we are to experience this year a very extended ap-
pearance of the insect known as the Periodical Cicada,
alias the 17 year locust.” Prof. Riley, who has made
many original observations on this insect, and who 17
years ago published an account of twenty-two distinct
broods, and first announced that thereis a 13 year race
of the species, states that we shall witness this year the
conjunction of twa distinct broods, one a 17 year and
the other a 13 year brood.

It is 221 years ago, or in 1664, since these two broods
appeared simnultaneously. The 18 year brood is located
principally in the Mississippi Valley, reaching up as
far as the mouth of the Missouri, and having its thick-
est centers in Union County, Southern Illinois, and in
Kansas, Missouri, Georgia, Louisiana, Tennessee, and
Mississippi.

The 17 year brood is one of the largest of all those
known to occur, and will appear on Long Island in
Kings and in Monroe Counties, New York, at Fall
River, in the southeastern portion of Massachusetts, in
parts of Vermont, and very generally in Pennsylvania,
Maryland, District of Columbia, Delaware, and Vir-
ginia, also in Northwestern Ohio, in Southern Michi-
gan, in Indiana, and Kentucky.

This curious insect, according to race, remains either
for 13 or 17 years under ground, developing slowly, and
sometimes burrowing far below the frost line. Prof.
Riley says that they will begin to rise from the ground
about the latter part of May in the more southern por-
tion of the country and early in June in the northern

‘| portion,and that the woods will resound with the hoarse

rattling noise which the males make, the females be-
ing noiseless, a fact which the Rhodian bard cham}rus
recorded in his couplet:
** Happy the Cicada lives,
Since they all have voiceless wives.”
The 17 year brood thatis to oceur this year has been
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well recorded for the years 1715, 1732, 1749, 1766, 1783,
1800, 1817, 1834, 1851, and 1868. Prof. Riley witnessed it
himself in 1868, and while the underground life of the
insect has been hitherto inferred only from the periodi-
cal appearance of the perfect insect, he has since then
been able to establish it by direct observation of the
development of the larve from year to year.

Safety Against Fire in Buildings.

A meeting of the Insurance and Actuarial Society
of Glasgow was held on April 8, when Mr. A. B. Dans-
kenread a paper on *Notes on Buildings.”

Having given a short summary of the various build-
ing acts in England and in America, Mr. Dansken said
that the London and Liverpool acts were the models
for all others in England. In Scotland they had no
act really worthy of the name. In Boston and Mont-
real, on the other hand, the acts were of a more
general nature than those in this country, though they
contained some excellent provisions which might with
advantage be adopted here. The Metropolitan acts
contained excellent structural arrangements. Liver-
pool had paid great attention to regulations for the
storing of goods within the boundaries of the borough.
while Montreal had special regulations for the erection
and use of steam boilers, furnaces, stoves, and such
like. Great improvement had recently taken place in
the storing of goods, particularly in London and Liver-
pool,-and what was regquired-in Scotland was a general
building act similar in its provisions to those of Lon-
don and Liverpool. The most fruitful sources of fires
in dwelling house property were defective hearths and
vents (flues), and this was borne out by the fire returns
of various cities. The percentage in Glasgow was
three times greater than in London, more than double
that of Liverpool, and one-fourth more than Manches-
ter. The reason of that, saysthe Architect, was not far
to seek, for the Metropolitan Building Act required
that hearths ** shall be solid for a thickness of seven
inch%ﬁ the least beneath the upper surface of such
hearth or slab;” while in Glasgow not only were there
no regulations as to hearths, but the practice was to
lay them onthe bare wood—the most dangerous that
could be adopted. Considering how gables and party
walls were built in Glasgow, it was not surprising to
learn that a great many fires oceurred from defective
chimneys. In the construction of dwelling housefloors
Mr. Dansken referred to the present method of deaf-
ening by filling in between the joists alayer of ashes

or rabbishomrioose-beards, and suggested that—if the |-

space between the joists was filled in with concrete the
floor would be practically fireproof. A floor of that
kind immediately above'shops would confine-a fire, or
at least retard its progress very considerably, and ren-
der the dwelling houses much safer. Were that system
adopted in mansion houses, there would be fewer in-
stances of their total destruction. Having given some
hints as to how to deal with lightning rods, Mr. Dans-
ken proceeded to refer to warehouse and shop pro-
perty. Asthe danger from fire increased proportion-
ally with the size of the building, he thought some
legal restrictions should be placed on their limits, for
the extra rates charged for large warehouses had had
little or no influence in that direction. Within recent
years it had become the practice to have ceilings and
walls of warehouses wood lined. That very largely in-
creased the risk of fire; but it might be remedied to
some extent by having asbestos felt under the wood
lining of the ceilings and the space behind the lining
of the walls, and filled up at intervals with belting of
cement or plaster. Dealing with fireproof iron doors,
Mr. Dansken referred to several varieties, but said
that he preferred one formed of a combination of cor-
rugated iron and asbestos. With respect to the mode
of hingingthem, he thought that where practicable the
hinges should be bolted through the full thickness of
the wall, and that the steps of the doors should be
raised higher than the floor level on eitherside, to pre-
vent liquid flowing from one floor to another. Mr.
Dansken concluded by referring to different forms of
floors suitable for public buildings, in which a com-
bination of iron and concrete was treated in various
ways.
J. J. Keller,

Mr. J. J. Keller, senior member of the well known
chemical house of John J. Keller & Co., of this city, died
recently aged 61, the victim of a mistake in the giving
of medicine. As a remedy for facial neuralgia his
physician prescribed, or intended to prescribe, for him a
dose equal to three-quarters of amilligramme of sulphate
of atropine. By some’erroras yet unexplained, the dose
given tothe sick man was three-quarters of a gramme,
or one thousand times more than had been intended.
The patient took the dose, became immediately un-
conscious, and soon after died.

Atropineisan alkaloid obtained from the belladonna
plantiw"or deadly nightshade. Itis a very active poison,
but a very excellent and wonderful medicine when
rightly used. Itis especially employed by oculists in
treating diseases of the eye, having a remarkable
effect in dilating the pupil.

The Kaolin Beds of Chester County, Pa., and of
Now Castle County, Del.
BY GRAHAM SPENCER.

For the last fifty years the manufacture of china in
this country has been steadily growing, and is now an
important industry, and one that is increasing in the
quantity as well as quality of its goods yearly. The
first pottery in America was established in Philadelphia,
about half a century ago, by a man named Tucker,
who carried on the business for some time, making
very excellent semi-porcelain ware. Since then, Tren-

ton, New Jersey, is the great point of manufacture east

of, and East Liverpool, Ohio, west of the Alleghanies.
Besides these, Baltimore, Wheeling Steubenville,
Beaver Falls, and Cincinnati, and a number of other
places have one or more potteries located in them.

The great bulk of kaolin, or china ¢lay, used in the
potteries of the United States is mined in this section.
The gmount of prepared clay shipped last year was
nearly twenty thousand tons.

Kaolin results from the decomposition of a rock com-
posed of feldspar and quartz; and is found in pockets or
beds, in low and very often swampy ground (I speak
of kaolin found in this vieinity), the clay underlying
the surface soil holding the water. The amount of
covering varies; in some cases being less than eight
feet from the surface, and in others as much as forty.
The pockets are of an oblong shape, the general direc-
tion being northeast and southwest. The kaolin is
found bedded against veins of tale, which determine
the width of the pocket. The tale is very irregular in
its pitch, but eventually cuts the clay out. The tale
is in turn bedded against partly decomposed mica
schist, and very often against a vein of iron or man-
ganese.

There are no surface indications of kaolin, and it is
generally proved by boring, or sinking small shafts.
After having determined the position of the deposit,
the dirt is stripped off and the clay uncovered, and
taken out by means of carts, cars, or derricks, as the
case may be. From the situation of the pit, which is
generally in the lowest ground, there is no opportunity
for drainage after you are down any depth, and con-
stant pumping becomes necessary, not only of surface
water, but of large springs, which burst out from the
sides of the pit and through the banks.

The clay is taken from the pit to the washing ma-
chine, which is a three or four inch shaft, according to
the power you have, placed horizontally with knives at
right angles, about four inches apart, made of three-
inch by inch iron, twelve inches long. The whole is
enclosed in a stout framework, with a pulley at one
end of shaft connected by belt with main shaft, and
an opening made at the other end of the machine for
the escape of the clay and sand. The shaft is set in
motior, a stream of water turned on, and the clay
thrown in the top as fast as a man can shovel it. The
sand or quartz coming out with clay and water settles
in a box, where it is continually being shoveled out.

The clay, combining with water, and of the thick-
ness of cream, is allowed to run slowly off into a num-
ber of troughs for a time, until all the impurities have
had a chance to settle. It is then turned into large
vats, where it remains until quite thick. It is then
pumped into presses, which are a number of wooden
panels held together by iron rods—each panel contain-
ing a canvas bag. The water escapes through the
pores of the canvas, and leaves the clay in such a condi-
tion that it can be handled and placed on shelves in
the open air to dry, after which it is ready for ship-
ment.

Kaolin, both in a crude state and washed, is much
improved by exposure. If placed in piles, and allowed
to freeze and thaw during the winter, it will be found
much tougher in the spring. A strong, tough clay is
of much more value to the potters, as # enables them
to make thinner ware. It is said thatin the manufac-
ture of the finest ware, in China, one generation mines
the clay for the next to use. .

The average yield of washed koalin from a ton of
crude clay is from thirty to fifty per cent. I have
never seen crude clay in any quantity which would
yield above that.

The quartz, washed from the crude clay, is of the
purest nature; and when pulverized is worth about
$12.00 per ton, and is sold to the potters—they using
it in the body of their ware, and also with feldspar as
as a glaze.

. The mica or talc which is washed from the clay, and
settles in the troughs, makes a good fire brick.

In conclusion, to give a general idea of the size of
the deposits of kaolin in thissection, I would say that
in the pit I am now working, the clay had been proved
at a depth of ten to sixteen feet from the surface, for
over 300 feet in length and 80 to 100 feet in breadth;
and in depth 50 feet, and still clay. The greatest depth
I have ever bee® down, in any of my pits, is ninety
feet, the strata of clay continuing, but which had to
be abandoned on account of the expense of keeping
the dirt from caving in.

The color of kaolin varies from a pure white to a
yellow (as shown in the specimens), the white being
more valuable. The yellow and the white clay are often
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found banked against each other, and running verti-
cally downward, side by side. The clay is hard to
excavate, and requires the strongest steel pointed
shovel for work, being dug in sods.-—Proc. Eng. Club.
A O

Cements for Special Purposes.

The value of a cement is, first, that it should become
a strongly cohering medium between the substances
joined; and, second, that it should withstand the action
of heat, or any solvent action of water or acids. Ce-
ment often fails in regard to thelast consideration. For
waterproof uses several mixtures are recommended, and
the following may be mentioned:

One is to mix white lead, red lead, and boiled oil, to-
gether with good size, to the consistency of putty.
Another is powdered resin, 1 ounce, dissolved in 10
ounces of strong ammonia; gelatine, 5 parts; solution
of acid chromate of lime, 1 part. Exposing the article
to sunlight is useful for some purposes. A waterproof
paste cement is said to be made by adding to hot starch
paste half its weight of turpentine and a small piece of
alum. As a cement lining for cisterns, powdered brick
2, quicklime 2, wood ashes 2, made into a paste, with
boiled oil, is recommended.

The following are cements for steam and water joints:
Ground litharge, 10 pounds; plaster of Paris, 4 pounds;
yellow ocher, one-half pound; red lead, 2 pounds;
hemp, cut into one-half inch lengths, one-half ounce;
mixed with boiled linseed oil to the consistency of
putty. Whitelead, 10 parts; black oxide of manganese,
3; litharge, 1; mixed with boiled linseed oil.

- A cement for joints to resist great heat is made thus:
Asbestos powder, made into a thick paste, with liquid
silicate of soda.

For coating acid troughs, a mixture of 1 part piteh,
1 part resin, and 1 part plaster of Paris is melted, and
is said to be a good cement coating.

Correspondents frequently ask for a good cement for
fixing iron bars into stone in lieu of lead, and nothing
better is known than a compound of equal parts of
sulphur and pitch. A good cement for stoves and
ranges is made of fireclay with a solution of silicate of
soda. A glue to resist damp can be prepared with
boiled linseed oil and ordinary glue; or by melting 1
pound of glue in 2 quarts of skimmed milk; shellae, 4
ounces; borax, 1 ounce, boiled in a little water, and
concentrated by heat to paste. A cement to resist
white heat may beusefully mentioned here: Pulverized
clay, 4 parts; plumbago, 2; iron filings, free from oxide,
2; peroxide of manganese, 1; borax, one-half; sea salt,

one-half; mix with water to thick paste, use immedi-

ately, and heat gradually to a nearly white heat.

Many of the cements used which are exposed to great
heat fail from the expansion of one or more ingredients
in them, and an unequal stress is produced; or the two
substances united have unequal rates of expansibility
or contractility; the chemical or galvanic action is im-
portant. The whole subject of cements has not re-
ceived the attention it deserves from practical men.
Only Portland cement hasreceived anything like scien-
tific notice, and a few experiments upon waterproof,
heat-resisting, and other cements would show which
cements are the best to use under certain circumstances.
—Van Nostrand’s Magazine.

—_— —er—— .
A Russian Bath at Home.

Among the new home conveniences recently intro-
duced, is a simple attachment to the ordinary bath
tub, by which the luxury of a vapor or medicated
bath may be taken in one’s own house.

To persons who enjoy the luxury of the Russian
bath, but do not reside where such establishments are
accessible, the new vapor appliance is a good substi-
tute.

The medicating or disinfecting materials are placed
within cylindrieal air chambers, and fed drop by drop
into the water, and mingle with the steam as it is
drawn into the bath tub. The invention has been in-
troduced into some of our city hospitals, and a num-
ber of physicians have recommended it for its capa-
bility as a deodorizer and disinfecter. A bath may be
perfumed by a few drops of any odorous extract, put
into the cylinder with the other ingredients. Hand-
some rooms have been fitted up for exhibiting the
practical workings of the new bath apparatus at No.
12 East 23d Street, New York, and persons residing out
of the city who may desire to know more about the
invention can gain information by addressing John
Ponder, at the above place.

&
@

Heavy Electric Light Suits Coming.

The Edison Electric Light Company have eommenc-
ed suits agairfst alleged infringers on their patents for
incandescent electric lighting on a scale which promises
to give a large number of lawyers a fine field of labor.
The various companies made defendants are the U. S.
Electric Lighting Co., the U. S. Illuminating Co., the
Consolidated Electric Light Co., the Swan Incandes-
cent Electric Light Co., the Remington Electric Light
Co., and theSchuyler Light Electric Co., besides a few
prominent users, who, in patronizing these various
companies, to this extent dispute the validity or force
of the Edison patents.

-
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AUTOMATIC FAN.,

The fan shown in the cut is suspended from the ceil-
ing, and is for keeping flies away from the head of a per-
son or from food placed beneath the fan. In the ends of
the box, Fig. 2, are coiled springs for operating the fan
from opposite sides of its shaft, thus doing away with
one-sided pressure on the shaft. Theinner ends of the
springs are secured to spindles, each of which carries at
its inner end a beveled pinion meshing with a beveled
pinion on the fan shaft, which is free to slightly rise
and fall in its bearings, thereby making the pinion
throw its own weight as well as that of the shaft and

PITTMAN’S AUTOMATIC FAN.

fans on theside pinions, to give the necessary retarding
action on the springs to prevent a too rapid movement
of the fan. Fitted on the shaft is a sliding socket car-
rying the fan blades, any number of which may be
used. These blades project laterally from the socket,
to which their shanks are pivoted, to provide for vary-
ing the vertical working angle of the blades and to in-
crease or decrease the length of their sweep horizon-
tally. The ends of the shanks are formed with an arc-
shaped tail piece, which, in moving the blade vertically,
slides through a slotted projection of the socket pro-
vided with a set screw for holding the blade when ad-
justed. The fan is put in operation by winding up the
springs by a key applied to either spindle.

This invention has heen patented by Mr. W. H. Pitt-
man, whose address is care of Mr. T. J. Pittman, 550
Grand Street, New York city.

—_——— e r—
AUTOMATIC DRAWBRIDGE GATE.,

The gate is arranged to slide vertically on the end of
the draw opening, and is attached to two connecting
rods pivoted to the gate near the top, and at their
lower ends to the sides of two wheels mounted on the
outer ends of shafts arranged under the end of the per-
manent part of the bridge. On each shaft is a sprocket
(wheel. Between the shafts is a third, on the outerend

MEUZE’S AUTOMATIC DRAWBRIDGE GATE.

~of whiech is rigidly mounted a cog wheel, engaging with
a segmental rack on the under part of the end of the
draw. On this shaft are two sprocket wheels, over
which pass endless chains, also passing over the wheels
on the side shafts.

When the draw swings open, the rack turns the cog
wheel, and by means of the chains and side wheels the
gate is raised. When the draw swings back into a po-
sition parallel with the axis of the bridge, the cog wheel
is turned in the inverse direction and the gate is low-
ered. The gates at the ends of the draw are thus opened

Scientific Qmerican,

and closed antomatically, and cannot be tampered with,
as they can only be operated by the swinging draw.

This invention has been patented by Mr. F. W.
Meuze, and further information can be obtained from
Messrs. F. W. Meuze and C. Hahn, of 1117 Madison
Street, Bay City, Mich.

The Magnesia Gas Light,

As the result of experiments carried on by a Swedish
engineer, a very beautiful light is obtained by iican-
descence of magnesia, the great heat obtained on burn-
ing Strong’s water gas sufficing for this purpose.

It appears that, so far, bituminous fuel has not been
used in this plant, and those in charge of it are appa-
rently not disposed to look with favor on the gas that
would be produced when the ‘‘water gas” became
mixed with hydrocarbons from the distillation of coal.
It is stated that for the purpose of lighting by means of
magnesia combs, the pure water gas alone is suitable,
and that the light would be spoiled by admixture of
common gas.

The best resulis are obtained by using very thin rods
of magnesia, thinner than the leadsin ordinary penecils.
These are made by making magnesia into a paste with
gum, or some such material, pressing out the little
rods, and heating them to a very intense heat in cruci-
bles in a gas furnace. They are hard and firm and of
a semi-porcelain nature. A number of these are ar-
ranged in a metal holder, in double rows, like the teeth
of a coarse comb, and this holder is secured over the
flame obtained by burning water gas in an ordinary
gas burner. After a few seconds, the magnesia rod
emits a beautiful and steady white light.

Engineering says the entire works of Schultz, Knaudt
& Co., at Essen, Germany, are lighted in this manner.
The pipes and burners previously used for ordinary
illuminating gas are now used for the water gas, each
jet having one of the magnesia combs placed over it.
It is stated that the lighting of the worksis most excel-
lent, as indeed a visit _to the works indicates. The
amount of light obtained by the above means from any
ordinary sized well-made burner is truly surprising,
and its steadiness leaves nothing to be desired. The
arrangements for fixing the magnesia combs on to a
burner are of the simplest description. The rods of
magnesia are slowly consumed, one set lasting from 80
to 100 hours in use. Each comb costs, as supplied by
the company ready for fixing, 5 cents, so that the cost
per night for illumination is very small indeed, con-
sidering the amount of light obtained from each comb,
during at least 80 hours. The gas plant at work pro-
duces from 220,000 to 250,000 cubic feet of water gas per
twenty-four hours. The fuel used, as above described,
yields as nearly as may be 16 cubic feet of gas per pound
of fuel consumed. The cost of an apparatus of the above
capacity, that is, producer, two generators, fan engine
for ditto, and small boiler, with all valve gear and
cooler, with gas holder of about 18,000 cubic feet capa-
city, or roughly speaking, equal to two hours’ gas pro-
duction, all ready for work, is $10,500.

The current costs are very small, but little attendance
being required. It is stated that the gas costs at the
rate of 1 cent for 150 cubic feet, charging $1.25 per ton
for the fuel and allowing 15 per cent on the cost of
plant for interest and amortization.

Liquid Gunpowder.

One of the greatest difficulties encountered in the
manufaeture of gunpowder is the intimate admixture
of the constituent parts, the combustion of which pro-
duces the explosion. Mr. Nordenfelt has advanced a
very ingenious and novel idea, for which he has ap-
plied for letters patent. He proposes, instead of grind-
ing together the primary substances, sulphur, char-
coal, and saltpeter, in their solid state, to employ the
following process instead: Sulphur, in the proper pro-
portion, is put in solution as sulphate of ecarbon; this is
mixed with carbonaceous matter, which in this caseis
not charcoal, but cotton or cellulose fiber, ground toan
impalpable powder. Finally, asaturated solution of
saltpeter is added to this mixture in the required pro-
portion. There remains now nothing to be done ex-
cept to evaporate under disturbed crystallization, or in
vacuo, to obtain a powder the elements of which, ac-
cording to the statements of the inventor, are thor-
oughly mixed, and, therefore, in condition to furnish
the maximum useful effect. Almost a liquid gunpow-
der is thus obtained.

I —

METALLIC RAILROAD TIE.

The tie herewith shown is of wrought or cast iron,
and is made of considerable width to prevent its being
pressed down into the roadbed. It is formed with a
rib, A’, along its under surface, which strengthens the
tie, and entering the roadbed prevents all lateral move-
ment. TUpon the upper surface, near the ends, the
tie is formed with short flanges, @, between which are
held by bolts the blocks, b b', that hold in place the
blocks or cushions, ¢, of wood or other suitable mate-
rial for supporting the rails, B. The blocks, %’ are
somewhat higher than the flanges, so that they form
abutments to keep the rails from spreading and to per-
mit the rail to be raised by thin blocks of wood. The
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blocks, b, are detachably secured, so that they may be
removed and the cushions taken out without disturb-
ing the rail or tie. The railsareheldin place by plates
and bolts, as shown in Fig. 2. These plates are folded
to clasp the base of the rail at both edges, and each
plate receives but one bolt, which passes through a hole
made in the fold, and is attached to the tie by the hook
of the bolt entering a suitable slot in the tie, the bolts
being removable by unhooking without disturbing the
tie. The slots being made in line with the center of the
rail, the bolts stand at an angle. The short fold in each
plate is put in with a sledge at the time of laying the
track. With this construction, by removing the nuts

VAN ORDEN’S METALLIC RAILROAD TIE.

from the bolts and straightening out the short folds in
the plates, the rails may be removed and new ones put
down without disturbing the ties. "

Further particulars regarding this tie may be ob-
tained from the inventor, Mr. Charles H. Van Orden,
of Catskill, N. Y.

A NOVEL SOAP HOLDER.

The handle of the soap holder is formed by the
doubled end of a wire, the lower end of which is bent
at one side and then upward to receive a flanged thim-
ble. The frame receiving the soap box isformed of a
wire bent double, twisted in its upper portion and en-
tered into a tube on the handle wire; its lower portion
is firmly locked to the thimble, which turns with
the frame on the lower end of the handle wire.
The soap box, Figs. 2 and 3, is made of wire cloth, and
has a flanged band of sheet metal around its edge,
through which the twisted wires pass. On the flange
of the band is a cover, notched to allow it to pass
projections on the band when it is to be removed, and
held in place at other times by the projections.
On: the straight portion of the? wire is a sliding
nut fitting the twisted portion. By moving this
nut up and down while theldevice is held in hand
by the handle, the soap box is caused to rotate rapidly
in alternate directions. The currents and agitation
of the water thus created are most effective in dis-
solving the soap and carrying out the dissolved por-
tion.

7 BRYANT’S NOVEL SOAP HOLDER.

This invention has been patented by Mr. Charles A.
Bryant, P. O. box 61, Wakefield, Mass.

ICE cold water sprf'rikled upon cabbage plants infest-
ed by the imported cabbage worm is claimed to be
sure death to that insect. The water should be sprin-
kled upon the cabbages during the heat of day,
when the worms will roll off and die. The discovery of
the remedy is credited to Mr. Charles H. Erwin, of
Painted Post, N. Y., and is communicated to the Rural

New-Yorker by Prof. C. V. Riley.
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IMPROVED STEAM HAMMER,

The many advantages resulting from the use of
steam hammers, not only in the forming of large pieces
inrolling mills and forges, but in the every day work
of the smith’s shop, are most generally recognized; by
their use a saving is effected in time, fuel, and ma-
terial, the amount of labor is reduced, and, most im-
portant of all, the character of the work is improved.
The wide adoption of hammers of this kind has been
the outcome mainly of their durability, their simpli-
city of construction, reliability in operation, the ra-
pidity of the blows, and the ease with which the force
and number of blows may be regulated.

The improved steam hammer shown in the accom-
panying engraving, being of small cost, has removed
the great obstacle to the introduction of the steam
hammer in the ordinary smith’s shop. It is of very
simple construction, having single column standard
with bed plate and cylinder cast in one piece. As will
be seen from the cut, it is verystrongly and compactly
built, and is easy to manage. All the moving parts
are so proportioned as to reduce the wear to a mini-
mum, and any necessary repairs can be easily made.
It is self-acting, taking steam at both ends of the cyl-
inder, and in all of the sizes manufactured a square
blow is delivered. Either of the sizes will strike a
heavy or light blow as required, and can be worked
either single or double acting, the change being
quickly effected and without trouble.

The small sizes of this hammer will work up old car
axles, the product being especially applicable for con-
necting rods, eccentric rods, and other parts of ma-
chinery which require iron of the best quality. They
willalso work up old scrap, quantities of which are
always to be found in the blacksmith shop, and which
produces one of the best irons for ordinary purposes.

Size No. 4, shown in the illustration, was constructed
with a view to furnish at a moderate price a hammer
that would forge large and heavy cranks and shafts,
and the frames and bearings connected with locomo-
tives, not only with expedition, but with the greatest
accuracy and saving of labor; and it is claimed that
twice the number of locomotive frames and bearings
can be turned out in the same time that would be re-
quired with appliances hitherto employed for doing
the same work. With a heating furnace it will work
up scrap into billets for making car axles, crank
shafts, and all heavy forgings which formerly required
large and expensive hammers to accomplish.

In this size the cylinders are 12 inches in diameter
and the stroke 27 inches. The piston and die weigh
1,500 pounds, and the whole weight of the hammer is
14,000 pounds. A blow of upward of 10,000 pounds
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BELL’S IMPROVED STEAM HAMMER.

may be struck, and the rate may be 100 blows per
minute. A shaft9 inchesin diameter can be beaten
out at a single heat.

The manufacturer of this steam hammer, Mr. David
Bell, of Buffalo, N. Y., who will furnish all further
information, has received many letters of commenda-
tion from those who have used and tested the ham-
mers.

Al

k n.w.;u“

A MAMMOTH STEAM SNOW SHOVEL.
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A MAMMOTH STEAM SNOW SHOVEL.

On March 28th last, a shovel designed by Mr. E.
Leslie, superintendent of the Rotary Steam Snow
Shovel Manufacturing Company, of 208 East 16th St.,
this city, and built by the Cooke Locomotive and
Machine Company, of Paterson, N. J., was tested on
the tracks of the Buffalo Creek Railroad at Buffalo.
N. Y. The track selected for the trial had been
covered with snow all winter, and being near the Lake
front there were no obstructions to break the force of
the wind snow storms; the snow was from 2 to 6 feet
deep, compact and solid, and was more or less mixed
with sand blown in from the beach of Lake Erie. The
test, although undoubtedly as severe a one as the ma-
chine could have been put to, was most successful, as
the shovel cut a clean channel, and threw the snow
from 100 to 300 feet from the track. The performance
of the shovel is well illustrated by the accompanying
engraving, made from an instantaneous photograph.

The knife wheel and shovels (or fan wheel) are driven
by two cylinders,17 inches diameter by 22 inches stroke.
The boiler is of locomotive type and is 50 inches
diameter, with a fire box 69 inches long,34 inches wide, 66
inches deep. There are 165 flues, 2 inches diameter and
11 feet 2 inches long. The total heating surface is 1,030
square feet. Boiler and engines are fastened to the
main frame of heavy I iron, 12 inches deep, 5 inches
wide, the front end of which receives the bed plate
and pillow block castings carrying the fan wheel and
knife wheel shafts, and at right angles to the latter
the engine shafts. The front bed plate casting with
main pillow block extends the whole width of the out-
side frame, which is 9 feet 6 inches. It is well ribbed,
to enable it to receive the six gussets of 14 inch steel
plates which carry the drum, and to which latter the
gussets are fastened by means of 814 inch by 384 inch
by 14 inch double angle irons. The drum is otherwise
well braced to the frame to enable it to bear all the
strains and shocks which might occur in going through
deep drifts. The face wheel shaft is hollow, and the
shaft of the knife wheel revolves within it. The space
between the babbitted bearings is used as a receptacle
for oil, which will last for a considerable length of
time. The solid shaft, after passing through the hol-
low shaft for some distance, rests at the back endin a
thrust bearing, to provide against the fore-and-aft
thrust of the knife wheel. The motion of the knife
wheel and fan wheel is transferred from the engines
by means of beveled gears, one gear on the hollow
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shaft and one on the solid shaft gearing each into
both of the gears of the separate engine shafts, so
that one engine must run in the opposite direction
from the other engine. There is a slight difference in
the diameter of the gear wheels, the wheels on the en-
gine shafts being the largest, having 40 teeth of 314
inch pitch, and those of the fan wheel and knife wheel
33 teeth; therefore, while the engine shaft makes 175
revolutions, the knife and fan wheels will make 200 re-
volutions, each in opposite directions.

The arrangement for reversing the knives for the
purpose of cutting the snow from either the right or
left is somewhat difficult to explain without drawings.
There are four knives, consisting of one-half inch steel
plate, 40 inches long and 24 inches wide. They swing
on the knife arms, which extend from asquare wrought
iron hub to a bearing fastened to an angleiron at the
circumference of the wheel, which is 8 feet 914 inches
diameter. The space between the knives is occupied
by plates of steel, five-sixteenths inch thick, forming
sectors of a circle. They are fastened to the angle iron
on the circumference, and radially to four other spokes
of wroughtsteel between the knife arms. The knives are
held in a position formingan angleofabout30° with the
sector plates, leaving openings of about 12 inches be-
tween the edges of the knives and the edges of the
plates. At the end of the knives next to the hub the
bearings have attached to them gear segments, which
again gear into others, each of the latter having one
strong bevel wheel tooth attached, which projects over
the end of the square hub next to the end of the fan-
wheel shaft, but does not come in contact with the lat-
ter. The end of the fan-wheel shaft next to the square
hub of the knife wheel forms a hub, and is provided
with a deep annular groove to receive a ring, 4 inches
wide, with four bevel wheel teeth, corresponding to
the teeth of the second segment gear of the squarehub.
The bevel wheel ring can slide in and out on the cen-
tral part of the fan-wheel hub a "distance of 3 inches,
and may thus be engaged with thefoursegments of the
square hub, or may be disengaged after the work of re-
versing the knives, which is done automatically, has
been performed. The first gear segments are each pro-
vided with two notches, corresponding to the two po-
sitions of the knives, and a four-winged cluteh latches
into those notches, holding the knives in proper po-
sition.. The clutch may be disengaged by sliding it
parallel with the axis of the shaft, which is done simul-
taneously with the sliding of the bevel wheel ring,
bringing the latter to gear with the second segment
gears, and, the knives being free, they will swing over
to the other cutting position when the bevel wheel ring
is allowed to return. After this work of reversing the
knives has been performed, the ring and clutch fly
back, the clutch fastening the knives again, and the
ring in the same instant disengaging the gears. The
clutch has four rods attached, passing through the
square hub, and connected to a sleeve back of the hub.
Springs in the hub keep it in proper place. T'he bevel
wheel ring also connects by means of rods to a sleeve
around thehollowshaft, and springs keep it disengaged
from the gears. Tworods behind the fan-wheel hub pass
outside the shaft through the pillow block, and are at-
tached to a ring-shaped.plate on the shaft, to which a
spring latch arrangement is attached, so that when the
ring-shaped plate is forced forward by means of a lever
combination at a certain position of knife and fan
wheel, the clutch and bevel wheel ring are both moved
forward. The engines are then slowly reversed, and
the latch on the hollow shaft disengages at the proper
place, fastens the knives, and disengages the gears, and
the shovel is ready to do its work again in the opposite
direction.

The opening of the spout can also be changed so as
to cast the snow on ,the proper side corresponding to
the motion of the fan wheel. The spout starts from
the circumference on the top of the drum with an open-
ing of 6 ft. Part of the sheet on each side forming the
circumference of the drum leads off tangentially at an
angle of about 50°; so that if such sheet from each side
were continued to the vertical center line, the vertex
of an angle would be formed there, but the sheets be-
ing cut off, they leave an opening of about 42 inches
measured horizontally. In order to form an opening
on either side of the center line of the drum, a cap or
plate is introduced which swings at the vertex, form-
ing there a bearing on each side of the wheels, which
incase the opening fore and aft. This plate continues
at the same angle as the sheets from the drum, and rests
on the latter. The shaft on the top of the cap plate
running across from sheet to sheet extends beyond the
back sheet to receive a chain wheel, and a chain runs
from there below to a pinion, to the shaft of which a
hand wheel is attached by which the cap may be
changed to either side of the spout. A pawl with ratchet
wheel on the pinion shaft keeps the cap in its position.
There is also an arrangement attached to the bearings
of the cap shaft by which the cap may be raised or
lowered in the center for the purpose of changing the
angle. At an angle of 50°, and at 200 revolutions of the
fan wheel, the horizontal distance thrown.(if the snow
is well enough packed) would be about 248 ft. and the
vertical height about 74 ft. At the trial near Buffalo

the number of revolutions was not noted, but the dis-
tance thrown was reported to be 295 ft., and from this
it is calculated that the fan wheel must have made at
least 210 revolutions. To avoid any dangerof throwing
the whole machine from the track in case of ice having
formed inside the rails, an ice breaker is attached in
front of the forward wheels of the front truck. This
ice breaker consists of two strong pieces of steel inside
in the shapeof a large planing tool, projecting about 2
in. below the tops of the rails, and placed inside themn.
They are attached to a frame which swings on the axle,
and may be raised, when required, from the inside of
the house. Thereis also a flanger attached in rear of
the back wheels of the forward trucks, to remove the
snow remaining on and betweeen the rails and not
taken away by the shovel. The attachment is made
in the same manner as the ice breaker. It may also be
raised when necessary. A steam brake is attached to
the wheels of the rear truck.

Theprincipal dimensions of the machine are as fol-
lows:

Distance apart of centers of trucks............. ... ....16 ft. 8in.
Center of fronttruck to back of drum............... ..

Extreme length of drum.. . ......co.ooiiie ciiiiann... 5¢ 1
Extreme length of frame frombackof drum....... ... R 1 ¢
Extreme length of machine.. ..... ... .cooiiiiiiiat. 34 2«
Height of machine to top of spout...............cc.couee 12¢ 8 ¢
Width of hoUSE.eee it iiieeiiiiiiiiieiiiriiiecanies 9 6 ¢
Length of body of house........ ..ccove ciiiiiiaiina.. 28 4 ¢
Length of roof of house..........ccoieiiiieeennonit. 31 6

Weight of entire machine, about 45 tons.

Among those present at the test were several railroad
officials, who strongly indorsed the work done by the
machine, and expressed their conviction that any rail-
road subject to snow blockades could be kept open in
the most severe storms by the use of these shovels,
thereby causing a greatsaving in rolling stock, and
preventing delays.

—_— -t —
PENDULUM ESCAPEMENT.

The construction and operation of the pendulum es-
capement recently patented by Mr. William Hart, of
Kirksville, Mo., will be
readily understood from
the accompanying engrav-
ing. The improvement
consists simplyin applying
power through a lever es-
capement to a pendulum.
The pendulum, being de-
tached, meets with less
resistance after receiving
an impulse, and hence is
more accurate for time.
The power being applied
at or below the ball instead
of so far above and so near
its place of suspension,
much less power is requir-
ed to keep it in motion, or
to run the clock.

Less power being requir-
ed, there is, naturally, less
wear; and a reduction in
springs, weights, and mate-
rial may be made through-
out. Weaker or thinner
springs being sufficient,
there is less liability of
their breaking. The dial
of the clock is brought
down where it can be
squarely seen, and no lad-
der is required in winding.
In tower clocks the pendu-
- lum may be made of any de-

sired length, and run up
into the steeple out of the way. An accurate compen-
sation may be had by extending a rod from the bottom
of the ball up, for the support of the pendulun.
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Stepping Stones to Success,

Learn your business thoroughly.

Keep at one thing—in nowise change.

Always be in haste, but never in a hurry.

Observe system in all you do and undertake.

Whatever is worth doing at all is worth doing well.

One to-day is worth two to-morrows.

Be self-reliant; do not take too much advice, but
rather depend on yourself.

Never fail to keep your appointments, nor to be
punctual to the minute.

Never be idle, but keep your hands or mind usefully
employed except when sleeping.

Use charity with all; be ever generous in thought
and deed—help others along life’s thorny path.

Make no haste to be rich; remember that small and
steady gains give competency and tranquillity of mind.

He that ascends a ladder must take the lowest round.

All who are above were once below.
Think all you speak; but speak not all you think;
Thoughts are your own; your words are 80 no more—
Where Wisdom steers, wind cannot make you sink;
Lips never err when she does keep the door.
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New Electric Tramear,

A public and very successful trial on the lines of the
South London Tramway Company of an electrically
driven tramcar was lately made, which is thus.describ-
ed by Engineering: The propelling power was furnish- -
ed by secondary batteries manufactured by the Elec-
tric Power Storage Company, and the motors and gear
were constructed to the designs of Mr. A. Reckenzaun,
whose name is intimately associated in England with
the utilization of electric accumulators for the pur-
poses of locomotion, both by land and water. The
car which figured in the trial trip has already been run-
ning at night on Queen’s Road, Battersea, for six weeks
past, in order to subject its machinery to a prolonged
trial, and previously to that it was tested for a very
considerable time at Millwall upon a line 400 ft. long,
with inclines varying from 1in 17 to 1 in 40, and with a
curve of 35 ft. radius.

The trial trip was made under the command of Mr.
Reckenzaun, and was undertaken to give the Local
Board of Wandsworth an opportunity of seeing the
performance of the car before granting their permis-
sion for its use within their district. Thirty passengers
were carried, and the full rate of speed allowed, name-
ly, six miles an hour, was easily maintained even uphill,
very cousiderable inclines being easily mounted. The
car proved to be under complete control, and could be
stopped and started as readily as a horse car. The ma-
chinery ran perfectly silent, and an inside passenger
had no evidence that there was anything unusual in
the vehicle, except from the interest manifested by the
people on the footpaths, and occasionally by the beha-
vior of a too intelligent horse, who seemed inclined to
resent this invasion of the vested interests his race pos-
sess in street traction. 'The car carries under the seats
sixty accumulators weighing 40 1b. each, and capable
of propelling it, with a load of 46 passengers, over an
average country for two hours. The cells can be run
out at the end of the car and replaced by fresh ones in
a few moments. The current is utilized in two Reck-
enzaun motors, each mounted on a four-wheeled bogie
frame, and driving one of the axles direct by means of
a worm and worinwheel. The worms are very quick
pitched, so that the wheels can drive them when the
car is running downhill, or traveling by momentuin
only. The wormwheels dip into oil baths.

All the connections are taken to main switches on
the driver’s platform. Each switch handle has three
positions; in the first the eircuit is broken, in the sec-
ond the current passes through the two motors in
series, and in the third the motors are connected up
parallel to each other. In the second position a cur-
rent of 30 amperes flows from the battery, and in the
third a current of 100 amperes. This latter position is
used when starting the car from rest, or when on in-
clines, and the second during general working. The
total weight of the car and machinery is 414 tons,
made up as follows: Car, 2% tons; accumulators, 114
tons; motors and gear, % ton. The working expenses
fortraction, including interest and depreciation, areesti-
mated at 814d. per car mile, or one-half of horse traction.

—_— —t——
Electric Motor Trial.

The Daft Electric Light Company are building some
motors for testing the merits of their invention in a
practical manner on some of our railroads. The Elec-
tric Record records the fact that two motors' are being
built for the Baltimore Union Passenger Railway Com-
pany, and one for the trial on the Ninth Avenue Ele-
vated, New York city. On both roads work is rapidly
being pushed. On the latter the portion chosen for the
trial lies between Fourteenth and Fifty-fourth streets,
a distance of two miles. As both uptown and down-
town tracks will be equipped, there is needed four
miles of center rail, This is a 30 foot, 56 pound stand-
ard rail. A portion, however, islaid with a smaller
rail, 50 pounds to the yard. It hasalready been hoisted
the entire length, and now only the laying is needed for
completion. The rail is specially insulated with Mr.
Daft’s patent umbrella-like insulators, four of which
are placed to each rail. Already the laying is finished
from Fourteenth to Thirty-fourth street, on the up-
town track. The trackmen finding it a littlenovel at
first, slow progress was made. Its completion will be
noted within about 10 days or a fortnight. Itis pro-
posed to use the two center rails parallel for the out-
going current and the four outer or regular rails for the
return current. By this means the calculated resist-
ance of such a system is very slight indeed. The frame-
work of the motor is completed, and now only the work
of assembling is need to finish it. Its estimated weight
is about seven tons. On Sixteenth street, in an old sugar
house—No. 428—one of Myr. Wright's 150 horse power
stationary engines and the dynamos will be placed. The
foundations are nearly-completed, and within a few
weeks the primary station will be in readiness.

Thousands of miles, the writer says, have been trav-
eled by these motors, and heayvy machinery has been
driven for fifteen months or more, thousands of feet
from the primal source of energy. The result of the
experiments about to he made will go far toward solv-
ing the practical and financial problem of utilizing elec-
tricity for propelling purposes.



May 23, 1885.]

Srientific Qmevican,

325

UNEXPLORED BRANCH OF THE FIRE ESCAPE PROBLEM.

It would seem as if the subject of fire escapes had
been thoroughly explored in all its branches when we
look at the various contrivances which ornament the
walls of many of the buildings in this city, when we re-
member the appliances placed at the disposal of tenants
by the aid of which they can make their own descent,
and when we see the machines for reaching, from the
ground, those caught within a burning building.
Permanent fire escapes, while admirably answering the
purpose, cannot be placed upon every building in a
great city, neither can they be located so as to be within
access of all the windows; a fire in the line of the escape
practically cuts off all the adjoining windows, and
though such a case is extremely rare, it comes within
the range of those possibilities which should be carefully
eliminated when dealing with this problem. People will
not, and cannot be compelled to keep private fire escapes
—mainly ropes or chains and flexible ladders and tubes
—within easy reach. They know the advantage of
having a rope handy in case of fire, but they do not feel
the necessity, since they have never been taught by
actual experience—the only school that will vividlyim-
press upon people’s minds a dread of fire, and will make
them take proper precautions. Machines operated
from the ground—the most common kind being the
several forms of extension ladders—are impracticable in
this city, mainly because of the telegraph wires, the
strength and great number of which in almost every
street effectually prevent raising the ladders. With this
obstacle removed we would stillhave the time neces-
sarily consumed by them inreaching the fire.

Since the burning of the SCIENTIFIC AMERICAN offices
in January, 1882, the Fire Department of this city has
been looking for some device by means of which any
person caught in the upper stories of a burning building
could be rescued. To further this idea, about one year
ago inventors of appliances for throwing a cord or
small line over the roof or into any selected window of
a building were invited to exhibit their machines to the
authorities. Recently a second test was made at the
foot of the Palisades, as shown in our frontispiece. The
object of these trials is to obtain an apparatus which
will, without fail, raise a small cord to the roof of the
highest building in this city, and if it will carry a line
into any particular window, so much the better. Of
course, the cord once over the cornice of the building, it
is easy for those on the ground to bring it within reach
of an individual in one of the upper windows, when a
heavy orlife line, attached to.it, may be.raised. . .

The appliances shown in the lower view used pow-
der to throw rockets, to throw projectiles from a can-
non or rifle, and compressed air to throw a projectile.
To the lower end of each missile was attached the end
of a cord which played out as the missile rose in the
air. No device was presented using an elastic sub-
stance, such as metallic springs, wood, or rubber.

Mr. Benj. F. Morris, of Hook and Ladder Company 15,
exhibited a device for throwing a rocket, consisting of
a brass barrel 3% feet long, and having a bore large
enough to easily admit the rocket, and mounted upon
extension tripod legs, two pivoted a short distance back
from the muzzle, and one pivoted to the rear extremity;
by this means the device could be rapidly adjusted
so as to discharge the rocket at any desired elevation.
The rocket was fired by a cap placed at a point about
in the middle of the barrel.

Mr. R. MacDonald, of 109 Liberty Street, showed a
rifle having a bore about 2 inches in diameter, and
rifled. The head of the missile, which somewhat re-
sembled a winged dart, was spirally grooved, the shaft
was of small size, and the tail was provided with side
wings and with circular disks closely fitting the bore.
A small charge of gunpowder was used. The rifle
was rested against the shoulder and aimed, asshown in
the second figure in the engraving.

The air gun, shown in the central figure, was design-
ed by Mr. Otto Regl, of the Fire Department Repair
Shops. The lower portion of the gun formed the air
reservoir. and was provided at its upper end with a
pressure gauge indicating up to 8300 pounds. A chan-
nel led from the upper end to a rubber cushioned
valve, the stem of which projected a short distance
beyond the exterior. Screwing into the upper side of
the valve was a barrel, which, when not in use, was
strapped to the side of the reservoir. Pivoted by a
catch pin in jaws placed just above the end of the valve
stem was a curved lever. When the gun is not in use,
this lever is so pivoted that the stem enters a concave
part of the curve, and the handle may be pressed down
close to the cylinder without opening the valve. When
the gun is to be used, the position of the lever is re-
versed, so that a slight downward movement of the
handle brings the convex part of the curve in contact
with the stem,which is pushed in, thereby opening the
valve and allowing the compressed air to rush into the
barrel. The projectile was conical in shape at its for-
ward end, and was hollow at the rear; across the hol-
low portion extended a bar, to which was pivoted a
short rod which rested snugly in a groove cut in the side
of the projectile. The string was secured to the end of
this rod, and passed out at the muzzle. The reservoir is
charged by a pump, and at 300 pounds will throw three

shots.

It is provided with a coupling by which, if the
air should give out when the gun is needed, it could be
connected with the ordinary extinguishers carried by
the hook and ladder trucks, the pressure in which
would be amply sufficient.

Mr. Francis J. Gray, of Engine House 18, showed a
contrivance for discharging a rocket. Placed between
two inverted conical-shaped cord holders wasa wooden
trough to hold the rocket. The frame carrying the
holders and groove was pivoted between two standards
projecting from the base; this arrangement permitted
the elevation to be changed as desired. In all the
rocket throwing devices a short length of wire was
placed next the rocket, the cord being attached to
the free end of the wire.

The cannon was shown by Mr. Patrick Ryan, of En-
gine House 25. The projectile was long, extending a lit-
tle beyond the muzzle when in the gun. A longitudinal
recess extended from the rear end nearly to the front
of the projectile. Closely fitted within this groove was
a bar, the rear end of which was pivoted, and the for-
ward end formed with an eye, in which the cord was
tied. When the projectile left the gun, the bar swung
around and assumed a position parallel with the for-
ward portion. The sighting device is shown beside the
gun. One rod of the sight fitted the bore of the gun,
and the sight was taken along the otherrod, which by
means of the connecting piece was a short distance
above the gun barrel.

With these devices, which we have so briefly de-
scribed, lines varying from 200 to nearly 700 feet in
length were extended up the face of the cliff. None of
them failed.

As near as we can ascertain, the Fire Department is
in search of a device which must be of the simplest
construction, must be easy to handle and control, must
be unaffected by the weather, must be of compara-
tively light weight, and must be absolutely reliable in
operation under all conditions. It must be able to
easily raise a line to the roof of the highest build-
ings, and it ought to be capable of being aimed so as
tosurely rcach a window at any elevation. Although
New York city has taken the initiative in this branch
of the fire escape problem, such a device, if acceptable
here, would be quickly appreciated in every city of any
size. The problem has been proposed; it now awaits
solution.

POy S
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BELT FASTENER.

. The invention herewith illustrated, lately patented
by Mr. Lewis W. Herrick, of Edmore, Mich., belongs
to that class of belt fasteners formed of a piece of sheet
metal having inwardly projecting teeth on its ends,
which are forced into the ends of the belt by dies. The
fastening clip, Fig. 2, is made in tubular form, with
one side left open to allow
of the insertion of the belt.
The ends of the clip are in-
clined from the closed side
toward the open side, and
the edges of these portions
are bent toward the center
of the clip to form penetrat-
ing projections, a. The
purpose of rounding the
edges is to allow the ends
of the belt while being in-
serted or withdrawn to
slightly spring the projec-
tions apart, to allow of the
easy entrance or withdraw-
al of the belt ends without
the use of tools of any
kind. When the end of
the belt is being inserted, it
will first bear against the
outer rounded part of the
projections, then ride up
the incline until it strikes
against the closed side of the clip. It will be seen that
both ends are so secured that any strain put on the
belt will only tend to force the ends of the belt further
up the inclined projections. There will be no tendency
of the belt ends to come out of the open side of the
clip, and the strain will not tend to force thesides of
the clip apart.

40>
40>

An Assyrian Statue of 850 B. C.

About twenty-five years ago there was shipped to a
gentleman in Philadelphia, from a missionary to Syria,
a life size statue of a king, taken from the ruins of
Nineveh at the time of Sir Henry Layard’s explorations.
It had been lost by a caravan in the desert, and when
received was stored and neglected, until a few days
since. It represents a king clad in royal robes, bear-
ing in one hand a basket and in the other a fir cone, a
portion of the stone being covered with sharply cut
hieroglyphics, which Assyrian scholars are now en-
deavoring to translate. The statue came from the tem-
ple of King Assur-nazir-pal, a famous conqueror who
reigned from 883 to 859 B. C., and who was, therefore,
sleeping in his grave when Nebuchadnezzar, King of
Babylon, was yet an infant.
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Sorrespondence.

Mr. A. R, Bennett’s Improved Voltaic Cell.

{ To the Editor of the Scientific American :

My attention has been called to the article entitled
‘“ A Cheap Battery,” in your issue of April 11, which
describes the voltaic cell invented by me.

The battery is now extensively used in this country,
especially for telephone transmitter work. Some tele-
phone exchange systems use no other. The experience
thus gained has led to the improvement of the bat-
tery in some respects, especially in regard to the form
of the zinc plate. Such a plate as is depicted in your
illustration is liable to be quicklyeaten through at the
water line, whether the cell works or not. Zinc rods
are subject to the same destructive action when they
are partly in and partly out of the solution. The zinc
is now placed entirely under the surface of the solu-
tion, and a brass wire, covered with rubber tubing,
brought up from it for the purpose of forming the
connection. This wire is soldered into a deep hole
drilled in the zinc. The tubing is then slipped down
the wire until it reaches the bottom of the hole, which
is ‘then filled up with melted sulphur. When this is
properly done, the zinc is eaten away only in propor-
tion to the work performed by the battery. The zine
should always be amalgamated. The rubber should
cover the wire well beyond the surface of the solution.
The solution should be always caustic potash, as
caustic soda creeps up and makes a very dirty cell.
‘When the battery is intended for permanent work,
the outer pot should be of cast iron. This is no better
electrically, but lapped and soldered pots are not
trustworthy for a long period. For long continued
use the porous pot should not be less than 6x314 inches,
and the charge should be 6 ounces of caustic potash.
The battery may be made to give a much stronger
current—equal to 2 volts—by mixing 1 ounce of per-
manganate of potash with the iron borings, and filling
them up with the caustic potash solution. It should
be noted that unless permanganate of potash is used,
no caustic potash solution is put with the borings, ex-
cept what filters through the porous pot.

A. R. BENNETT.
Glasgow, April 28, 1885.

Popular Errors Concerning Health.

Professor George H. Rohe, of the College of Physi-
cians and Surgeons, Baltimore, in a recent lecture on
‘“Some Popular Errors Concerning Health and its
Preservation,” quoted the saying, ‘‘ One man’s meat is
another’s poison,” and showed that, while idiosyncra-
sies with regard to certain articles of food or medicines
do exist, they are far less frequent than is generally be-
lieved. Articles of food which ordinarily disagree may
be better borne if differently cooked. A more serious
error is that one should rise from the table hungry.
The sensation of hunger is a cry of the tissues for food,
and should always be appeased. Much of theill-health
of brain workers is due to a lack of sufficient food. It
is impossible to lay down hard rules as to the quantity
of food one should eat, but the remarks of the old
country doctor who had lived in good health, doing
hard work until fourscore and ten, might be taken as
examples: ‘“ I have always eaten when I wanted to eat,
as much as I wanted, and the best food I could get.”
Another fallacy is, that all diseases are due to disturb-
ances of digestion. Graham bread, oatmeal, cracked
wheat, ete., are more difficult of digestion than pure
wheat bread.

It is a dangerous error to withhold cold drinks from
persons sick with fever. It is cruel, objectless, and the
dangers that are said to follow it are imaginary. The
effects of alcohol upon the body were discussed at some
length, and the conclusion drawn cnataleohol does not
supply heat to the body, but rather withdraws it. The
greatest danger to the man who gets dead drunk in cold
weather is that he may freeze to death. The use of
alcoholic drinks in health isinjurious, butits medicinal
use is valuable in many instances. Thenotion thatwe
should not bathe while overheated is as unreasonable
as it is widespread, but persons should not remain in
the bath long enough to become chilled. The tra-
ditional axiom that boils are an evidence of good health
is a snare and. a delusion. Prof. Rohe said: * For my
own part, I should prefer to be without that sort of
health. Even Job, when suffering from an abundant
crop, could not gain consolation from his would-be
cowmforters.”

That vaccination does not prevent smallpox is a very
dangerous error, but that it is preventive of other dis-
eases is equally a fallacy. Statistics prove that before
the introduction of vaccination deaths annually from
smallpox numbered nearly 3,000 for every million in-
habitants. Since the practice has become general the
percentage of deaths has fallen to about one-tenth of
the former number. Without vaccination the deaths
from smallpox in this country would be 150,000 a year.
Vaccination has not increased other diseases. That
any one remedy is a cure forall diseases that afflict
humanity is an absurdity. While hydropathy and
electropathy are unquestionably of benefit in some dis-
eases, they cannot be relied upon for the cure of all.
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LABOR-SAVING MACHINES FOR RESTAURANTS.

In the accompanying engravings (for which we are
indebted to La Nature) are represented two labor-sav-
ing machines, invented by Mr. Eugene Daguin, and
used in one of the largest restaurants in Paris. The
first (Fig. 1) is a machine for washing dishes auto-
matically. It consists of a circular tank divided into

two compartments, so as to form on one side a vessel
of boiling hot water, and, on the other, one of run-
The machine is provided with eight

ning cold water.
supports or artificial hands

whole cost was only $62,000. The comparative excess
of molasses is due to the less ripe and rich sugar cane
here as compared with that of the West Indies. It
would certainly seem that here was an opportunity
for American manufacturers of sugar making ma-
chinery.

Alaska,

Four expeditionshave been sent to Alaska within two
years, and have succeeded in giving us a knowledge of

[May 23, 188s.

Inlet, south of the Yukon. With twomen and a din-
gey and ten days’ provisions he explored it fifty miles,
and found it could be navigated by large steamers for
that distance. Last year he explored the river—named
Putnam River, in honor of the young officer af the
Rodgers who was lost on the ice near Siberia—for
nearly 400 miles, and the present expedition is to con-
tinue the work. Theriver, he thinks, will rank among
the great rivers of the world; numerous streams flow
into it, and it is surrounded by dense forests of spruce

and pine and birch, and by

for holding the dishes to
be washed. These sup-
ports revolve around a
central axis, and, through
the intermedium of wheels,
run over an undulating
track. By this means the
dirty dish, as it passes
through the hot water, is
given a motion that helps
to remove the melted
grease. The plate is fin-
ally thoroughly cleaned
by the action of two
brushes, between which it
passes, and which rub it
vigorously upon the top,
bottom, and edges. After
this it emerges from the
hot water, and dips into
cold water which is con-
tinuously renewed. Here
it is given the same mo-
tions as in the hot water,
and finally emerges and
presents itself to the right
hand of the operator, who
has only to remove it and
placeit in a drainer, from
whence it is taken by .the
wiper.

One of the features of
this machine is its compact
and simple construection.
It contains not a gearing through which an inexperi-
enced person could be harmed. It is easily cleaned, and
the supports can be turned up when the machine
is not in use, so that the vessels of boiling and cold
water can be used for other purposes.

The other machine (Fig. 2) is designed for washlng
bottles. The city water is led into the reservoirs,
A and B (Fig. 3). The former of these supplies the
water for the outside, and the latter for the inside of
the bottles. The engine gives the bottle a rotary
speed of 300 revolutions per minute. Every part of
the bottle passes 180 times over fixed brushes, which
clean it externally and internally with cold water. The
waste water falls into the receptacle, C, whence it
flows out through the aperture, D.

The motive power that actuates the machine, which
is very distant from the gas motor, is a small Gramme
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The machine is easily
taken apart, and when the
brushes are worn out they
can be replaced without
difficulty. The internal
brushes which rub the
bottle on every part—on
the sides as well as the
bottom—are mounted
upon a semi-flexible rub-
ber rod. The external
brushes are held vertically
against the bottle.}

e

A Chance for American
Sugar Machinery.

A New Orleans corre-
spondent, long a resident
of one of the Antilles,
writes us as to the want
of energy of American
houses in improving what
he considers most excellent
opportunities for extend-
ing trade among these
small but extremely fertile
islands. He states that in
Martinique alone there are
thirty-two sugarrefineries,
using French and English
machinery, one built at a
cost,of $1,200,000, and the
others at prices varying
from $600,000 to $1,000,000,
the largest with a capacity of forty tons of sugar and
sixteen barrels of molasses per day. Our correspond-
ent compares this efficiency with that of American
machinery in use in Louisiana, where he states that
one plant recently put in operation yields 40 tons of
sugar - and 52 barrels of molasses per day, while its
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Fig. 1. —MACHINE FOR WASHING DISHES.

the magnitude and possibilities of that once despised
possession, which is inspiring lofty dreams of national
and private wealth. Itsfisheries have returned the gov-
ernment an interest of nearly five per cent a year on
the $7,200,000 which Secretary Seward paid Russia fex
Alaska in 1867, as a delicate acknowledgment of our
gratitude for that nation’s firm friendship during the
rebellion, and now it is found that the possession which
we then did not want especially contains vast rivers,
mountains, forests, and mines of undreamed of riches.
Private companies are contemplating the exploration
of the country; there are rumors that they are already
being carried on in secret and for dishonest purposes;
while a fifth government expedition is nearly ready to
sail from San Francisco under the command of Lieut.
George M. Stoney.

This young officer has already headed two expedi-

Fig, 2 —MACHINE FOR WASHING BOTTLES.

tions to Alaska.

a general richness of vege-
tation unlooked for in so
high a latitude.

The Putnam is not so
great a river, however, as
the Yukon, which Lieut.
Schwatka explored in 1883
for 1,800 miles. He crossed
the country 150 miles from
Sitka in May, to the head-
waters of the Yukon,where
he built a raft and floated
down the stream, through
marshes, deep lakes, and
great canons, where the
water sometimes rushed for
five miles between huge

basaltic cliffs. The Yukon
“is so long,” says Lieut.
Schwatka, *that if its

source were at Salt Lake,
its waters might empty
into New York Bay, and its
mouth is so wide that New
York would be on one side
and Philadelphia on the
other.” Another expedi-
tion, under Lieut. Aber-
crombie, attempted last
summer to explore the
Copper River, which is
from 400 to 500 miles long,
but did not penetrate it
far.

Of the wisdom and utility of these explorations there
can be no question. Alaska is not ice-bound the year
through; steamers can get to Point Barrow, the north-
ernmost land, at almost any time, and sailing vessels
can reach it in ordinary summer weather. ‘We know
the country almost for its fisheries alone; its immense
and almost inexhaustible tracts of timber are scarcely
touched, and its mineral wealth is almost a matter of
speculation. The research should be exhaustive and
more distinetly scientific than it has been; and it is pre-
eminently a government work—G@?obe-Democrat.

_ —.tr—
Underground Electrical Conduits.

The Electric Underground Conduit Company have
recently exhibited a new system of conduits in which
each wire passes through a separate paper tube, a
quarter of an inch in diameter. This tubing is sur-
rounded by double layers
of silvered paper to pre-
vent interference from in-
duection, and supported by
perforated partitions in
wooden boxes. The sur-
roundingspace is filled with
an insulating asphaltum
compound. Each wire ter-
minates at the stations in a
separate binding screw,
thus forming an indepen-
dent connection through-
out the entire system. This
construction presents a
decided advantage in case
of accident, or where sev-
eral companies use the
same conduit.

— —r——

AN experienced foreman,
who has an eye for philoso-
phy, says that tools appa-
rently partake of the tem-
per of those who use them.
A short grained man has
nicked bits; the impetuous
man, broken ones; the lazy
man, dull ones; the careless
man, badly dressed ones;
the man with one idea, one
dress for all kinds of work;
the soft man can rarely
keep the edge of a tool
from turning, while the

He was one of the Rodgers party, who | good natured and even tempered man has the best

after the burning of that steamer were greatly aided in | tools in the shop, and is pestered continually by ill-
their retreat southward by the Tschoutche Indians of | tempered workmen who come to borrow from him
Alaska. The government sent him back in 1883 with : whenever they have a particular piece of work to do.
presents for these Indians, and while with them he|It is quite interesting to note the similarity in the
heard of a great river that emptied itself into Hotham | temper of workmen and their tools.

© 1885 SCIENTIFIC AMERICAN, INC
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BOILER EXPLOSION AT FRANKLIN, IND.

To the Editor of the Scientific American :

Accompanying sketches show details of boiler which
exploded at Franklin, Ind., on the morning of Feb-
ruary 12. 'The boiler was used at a flour millowned by
Messrs. McDaniels & Wright; it had been put in new
about a year ago ; it was a horizontal tubular, 5 feet in
diameter and 16 feet long, containing sixty-two 31§
inch tubes. It had a steam dome, about 40 inches in
diameter and 24 inches high, riveted on at the second
sheet (taking in part of the third sheet) with a double
row of rivets. The boiler was set on a stand-at the
rear, the front resting on the cast iron front. The

TARPON FISHING WITH ROD AND REEL.

Mr. W. H. Wood, of this city, has demonstrated the
fact that it is feasible to take and kill with ordinary
rod and reel the mighty tarpon of Florida, by captur-
ing one weighing 117 pounds, which we show in the ac-
companying sketch. For the past two years quite a
discussion has taken place in some of the newspapers
between anglers as to the possibility of taking the tar-
pon with ordinary tackle, which so interested Mr.
‘Wood that, finding during the month of March last he
had the leisure to spare, he ordered the following outfit
made and started for Punta Rassa, Florida, where he
made his headquarters. He had a reel made of rubber
and white metal to hold 1,200 feet of twenty-
one thread line, without gearing, had a square

handle, and was 5% inches in diameter and 23
inches wide in the clear. Two strong bamboo
rods, each 5 feet long, and a gaff hook mounted
on an ash hoe handle, also formed part of the
equipment. The hooks used were large cod 0,
baited with mullet tied on with fine copper
wire.

Mr. Wood thus describes the capture of his
first fish: ‘“ We caught sight of the back fin of
a tarpon lying within two feet of the bushes,
and as we were running slowly toward him I
saw another some fifty feet out from the man-
groves. 1 told my man to stop the skiff, and I
then cast my bait (which consisted of the side
of a mullet cut in the same manner.as a men-
haden bait is cut, and put on the hook in the
same way and wired on) to within five or six feet
of the mouth of the tarpon,which was lying still

BOILER EXPLOSION AT FRANKLIN IND.
tubes are not shown, as they were scattered in all di-
rections, and their being shown would not aid in a cor-
rect understanding of the accident.

The initial point of rupture was at the dome, shown
at A' A, Figs. 1 and 2, passing round the line
of rivets, and then through the sheet and through the
rivet holes of the first ring of plates, Fig. 4; at the
heads the dome was blown away nearly intact, as were
both the heads, Figs. 3 and 5.

By cutting out (in paper) the pieces, Figs. 1 and 2,
placing the latter against the former at A’ and B, and
twisting them into a cylinder, the shape of the boiler
is obtained; by adding the portions shown in Figs. 4
and 6, the whole boiler is obtained, and it shows that
the rent commenced at the dome, and tore apa apart like the
paring of an apple. If thishad
occurred under a pressure of
s')vater, there would have been no

at the time. I cast out the bait near his head,
and he whirled, making toward it, in taking
which he was obliged to show his tail out of
water, which was shoal, and as he was taking the bait 1
drew out from my reel through the tip some fifteen to
twentyfeet of extraline. After getting the bait hemoved
slowly away, taking the slack line, and just the instant
the slack was all taken up, I drew and hooked him,
when he came instantaneously entirely out of the water,
trying to shake out the bait; then the trouble began.

We paddled after him, and he racing and leap-
ing until he had made six leaps and had run say half
a mile, when I found I was tiring him out, as he
could not then leap entirely out of the water. After

getting him pretty well tired out I suggested gaffing
him, but my man thought he might knock the skiff to
qpieces, sa we awaited the arrival of the sail boat, when

I stepped out of the skiff into the boat, and reeled the

2 3

further damageafterthe pressure
was relieved; but in the case of
steam contained in a boiler, with
the usual amount of water, say
at 80 pounds pressure, the con-
ditions are altogether different.
Water boils at 212° in an open
vessel; the temperature of steam
at 80 pounds pressure is 312°.
Now suppose, as in this case, a
rupture takes place, the whole
volume of water remaining in
the boiler endeavors to form into
steam, because it seeks to get
down from 312° to 212°; and in
that effort the 100° makes steam.
It is this sudden change in the
normal conditions which causes
the total destruction of the
boiler, and of course when it
starts the rupture follows the
easiest direction, and a crack
from the edge of a rivet hole
into a sheet would start the crack
through the sheet.

The plan view accompanying
shows the position of the mill
and the directiony in which the
portions were thrown; by com-
parison with the other sheet
each portion can be identified.

A Dboiler of this size should
have been set in the brickwork
on rollers, the boiler being pro-
vided with brackets for the pur-
pose, and very likely the ad-
ditional strain caused by the
mode of setting had a good deal
to do with weakening the seams
of the boiler. The iron was
stamped Coaldale I. Co., Pena.,
C. H. No. 1. A.R.P.

—— et —————

A NUGGET of gold weighing 21
pounds (about $5,000) has been found at the Berlin
diggings, Victoria, and brought into Dunolly by two
miners. The gold field was celebrated for nuggets
some years since, and the present find will no doubt
lead to the discovery of others.
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TARPON FISHING WITH ROD AND REEL.

fish toward me, and when he got within reach Mr.
Smith gaffed him through the gillsin a splendid. man-
ner, and almost with the same movement drew him into
the sail boat. The feat was accomplished. A tarpon
had been caught with a twenty-one thread line on a
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five foot bamboo rod and the large tarpon reel (owing
to following him with the skiff), not having out at any
time more than 250 feet of line. The time was 2614
minutes from the moment the fish made his first leap
to the time we placed him back in the skiff a minute
after he was drawn on board. The tarpon was 5 feet
9 inches long, and weighed 93 pounds.”

The following is the score made by Mr. Wood during

his trip:
No. Length. Weight. Time catching.
Vs sint s o o 5ft. 9in. 93 pounds 2616 minutes.
B 5 7 81 Ak ¢
E I I T 6 ¢ 11 N 33 *
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BOILER EXPLOSION AT FRANKLIN IND,

This would make an average weight of over one hun-
dred and one pounds.

Mr. Wood describes the violent manner in which the
tarpon shakes its head in leaping as something wonder-
ful, and thinks that fish No. 4, which took but five
minutes to land, broke its vertebra in one of its early
aerial flights, as the fish was nearly if not quite dead
when brought to gaff. Thefleshof this{fish is a delicate
rosy tint, and is said to be quite savory.

Mr. Wood considers the tarpon the coming king
of all game for sporting fishermen. His taking the still
bait, his response to being hooked by immediately leap-
ing out of the water, his swift running between leaps,
his beautiful shape and superb metallic luster, added
to his magnificent proportions, make him a delight
to the sporting fisherman who captures him.

—_— e —
Cost of Gas and Electricity in New York,

Stephen MecCormick, Secretary of the Gas Com-
mission, has reported to the city of New York
regarding therelative cost of gas
and electricity for lighting
streets. The city has 647 electric
lights, costing annually $165,-
308.50. Thesedisplaced 3,016 gas
lamps, costing $52,780. The
Common Council has requested
that 2,093 additional electric
lights be put in use, displacing
5,345 gas lamps. The cost of
these electric lights will be $534,-
761.50 a year, while the gas lamps
over the same area cost $93,537.50.
Should the additional electrie
lights be authorized, there will
be on Manhattan Island 2,740
electric lights, costing $700,070,
and 13,685 gas lamps, costing
$232,986.50. As the cost of light-
ing the Twenty-third and
Twenty-fourth wards is $117,630,
the entire cost of lighting the
city would be $1,050,686.50. Mr.
McCormick says that it would
not be wise to remove the gas
lamps in areas covered by elec-
tric lights, as there might be
enmergencies that would compel
the city to use gas. He has not
discovered any advantage that
the electric light possesses ex-
cept instantaneous lighting. The
Gas Commission is now consid-
ering proposals from gas and
electric light companies for light-
ing streets and public buildings
for the ensuing year.
~——_r > o—

A Singular Tank Explosion.
A tank of half inch wrought
iron,with cast iron heads an inch

thick, used to heat water for a

hundred horse power boiler in a

Lynn shoe factory, recently ex-

ploded, blowing the top head

through the roof of the one
“tory boiler house, so that a piece
fell through the roof of the factory, a four story build-
ing, 65 feet high. The tank was three feet in diameter
and six feet long, and the piece of iron which came
through the roof weighed twenty-six pounds, but no one
was injured.
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The Falls of Niagara.
BY RICHARD A. PROCTOR.

I write these lines in view of the Falls of Niagara.
The very room in which I am writing, though the walls
of the house to which it belongs are of more than the
usual strength, vibrates like the cabin of an ocean
steamer. The roar of the mighty Horseshoe Cataract,
combined with the more distant but distinguishable
tones of the American Cataract, fills the air with re-
sounding evidence of the might of gravity. That is
with me the special influence of this stupendous nait-
ural phenomenon. It seems to speak to me of the en-
ergy of that force which alone, of all the forces known
to man, seems to be the constant, ever-present attribute
of every particle of matter. When I first saw Niagara
from a great distance, the idea of solemn calm, which
Dickens found most impressive even when close to the
great cataract, forced itself on me as the chief and
overruling idea suggested by the contemplation of the
imposing spectacle presented here. Even then, how-
ever, the sense of constant increasing energy associated
itself with the sense of calm and almost of rest. If two
ideas so incongruous as rest and work can ever fill the
mind simultaneously, it is when, as at Niagara, we see
a force at work unceasingly. Restfully, though un-
%estingly—restfully, because so easily and steadfastly
—the great cataract does its work. The consciousness
that for thousands of years the same processes have
been at work, cutting their way through the strata of
the raised land separating Erie from Ontario, the
thought that for thousands of years the work will con-
tinue, till at last the waters of Erie will find vent in a
tremendous cataclysm by which the whole face of the
region between Erie and Ontario will be altered, is sug-
gestive of power so immense that its exercise year by
year, day by day, minute by minute, seems, when com-
pared with its totality, like rest rather than like work.

But close by the ever-rushing masses of water, es-
pecially by the shores of the Upper or of the Lower
Rapids, one cannot escape the sense of energetic action
—at least, I cannot. for my own part. The feeling
comes on me that here one sees gravity at its work.
Here is the mighty terrestrial energy which yet is but
a sample on an exceedingly small scale of the energy
which operates throughout all space, on suns as on
planets, on systems of suns as on solar systems, on sys-
tems of such galaxies, and on higher and higher orders
of systems absolutely without end. We recognize ter-
restrial gravity at its work here, however, only because
it has here work to do on such a scale as to afford some
idea of the real meaning of gravity, and yet within
such compass that we can grasp the sense of the work
that gravity is doing. And it is because, vast though
the work is in one sense, it is so exceedingly minute in
another, that the scene presented by Niagara is so im-
pressive when rightlyunderstood. Here gravity works
on just so much of the waters of -the great lake system
between British North America and the United States
as corresponds with the rainfall on the area whose
drainage reaches Lakes Superior, Michigan, Huron,
and Erie. The supply is intermittent, the outflow
almost uniform. Very slight is the difference which a
wet or a dry season makes in the waters of Niagara.
But to think that the rainfall of this area, a downfall
which seems locally insignificant, is here concentrated
into such mighty masses of water! and, still more, to
think that the gently-acting forces by which the waters
of the sea are raised into the air in the form of cloud,
and falling thence as rain (in which a portion of their
energy of position is parted with), are here represented
by foreces acting with such resistless energy, such con-
stant noise and turmoil !

To the mere aceident (in a sense) that the water raised
fromm the seas has here fallen on upraised regions in-
stead of on the lower levels, to the mere difference of
height between the places on which they fall and the
sea level from which the sun’s heatraised them, we owe
the tremendous forces represented by the Falls of
Niagara and the Upper and Lower Rapids of thisshort
but most active river. Nay, we may go further, and
yet be far within the limits of Niagara’swonders. The
clouds which float in the air over North America con-
tain within them potential energies enormously exceed-
ing all the forces at work here in Niagara, for they rep-
resent not alone the drainage of the Great Lake Valley,
but of the whole area drained by the Missouri, the
Mississippi, and the other mighty rivers of the conti-
nent. A small portion of theseenergies, finding its way
along the Lake Valley to Niagara, -is concentrated into
- the tremendous exhibition of force which is so impres-
sive—nay, so appalling—to all who stay long enough
near Niagara to apprehend rightly its significance.

Here, then, we have Niagara telling us of terrestrial
gravity, not only by appealing to our senses of sight
and sound in such sort as to overwhelm and confound
us by its gathered energies, but also by appealing to
our reason so as to assure us that ‘‘ these are but a por-
tion” of the great force of gravity; ‘ they utter but a
whisper of its might, the thunder of its power who can
understand ?” If, in drawing but a most minute frac-
tion of the earth’s rainfall through a few hundred feet
(the Falls themselves are but 160 feet in height), the
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its might, what must we think of the whole energy even
of terrestrial [gravity ? And terrestrial gravity is less
than the three-hundredth part of Jupiter’s gravity, less
than three-hundred-thousandth part of the sun’s grav-
ity, while even the stupendous force of solar gravity is
dwarfed almost into nothingness by comparison with
the attractive might of Sirius, Vega, Altair, and others
of that chief order of stars whose bluish-white light
tells us of vastly superior mass, and, presumably, of
relative youth, from what we know of the laws accord-
ing to which greater and less masses have longer and
shorter stages of cooling—that is, of life. Absolutely as
nothing, in turn, is the energy of these compared with
the inconceivable energy of the whole universe of suns.

‘We cannot follow step by step these tremendous pro-
gressions of force, or even take a single step along the
road which leads to this infinity of might. We are ap-
palled in contemplating them, even as one who stands
on the verge of a tremendous abyss whose bottom is
lost to his view feels giddy at the contemplation of
depths into which he cannot advance even by a single
step.—Newcastle Weekly Chronicle.
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A NEW BAG RACK.

The engraving shows a rack adapted to hold a num-
ber of paper bags of different sizes, and also samples of
The form of the

groceries, a ball of twine, cards, etc.
rack is clearly
shown. It is
made with one
or two -show-
case attach-
ments, and
when two are
used it is made
to revolve. It
has a recepta-
cle for cord
and two cases
for cards, let-
ters, etc. The
show-cases are
used to display
sawmples of
fancy crackers, dried fruits, and candies, and in ad-
dition to facilitating the sale of goods they save the
merchant from the ravages of those friendly individ-
uals who, at each visit to the store, help themselves to
any uncovered eatables within reach. The pyramidal
shape of the rackis completed by a perpetual calendar
(not shown in the engraving) fastened on the lid of the
twine box. The rack is neat and ornamental in ap-
pearance, compact, and its use presents all sizes of bags
within easy reach of the clerk.

This invention has been patented by Mr. Robert E.
Williams, corner of Commerce and Akard Streets, Dal-
las, Texas.

The Alcoholic Disease.

An examination of alcoholic intemperance in its
origin can only terminate in one result—thatis, in the
conviction that it belongs, both physically and mor-
ally, to the class of fermentative or zymotic diseases.
No mere deprivation of natural appetite will produce
it; never does. it exhibit itself till alcohol has been con-
sumed; and what is especially to be remarked is, that
alcohol acts in the prodution of the intemperate habit
by poisoning the blood and arresting the healthy
operation of the nervous system. It attacksthehigher
faculties; those qualities which give a moral tone, and
lead man up to true happiness and a virtuous life.
It dethrones reason, and retrogrades its victim to the
level of the brute.

In this manner, and in no other, the craving for alco-
holic drinks is produced—which is always a physical
malady in its ineeption—until by continuous indulg-
ence it takes a settled and chronic form, leading its
vietim through the stages of mania a potu, dipsomania,
epilepsy, and numerous forms of mental and physical
depravity.—Quarterly Journal.

—_————tr——
How to Carry, Unaided, an Insensible Man.

The following method is adopted by and taught to
the firemen of the London Fire Brigade :

A small platform, some forty or fifty feet high, has
been erected on the roof of one of the buildings in the
drill yard. One-half of the men who are drilling go up
to this platform, and prostrate themselves in all kinds
of peculiar attitudes, some on their backs, some on their
faces, some on their sides, and some curled up. The
other half have to go up and fetch them down single
handed. The rescuing fireman first straightens out the
seemingly lifeless body of his comrade, and rollsit over
on to the face. Then, taking hold under each armpit,
he raises the body on to his right knee, so that he can
put his arm round the waist, and the arm of the insens-
ible man round his own neck. Taking a firm hold, he
suddenly straightens himself up, and walks away with
his burden in an upright position, and the whole
weight of the other’s body supported and hooked, asit
were, by the arm. He has then to carry his comrade
through the window as best he can, and shoot him

earth’s gravity can present such impressive evidence of [ down the escape.
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Ivy Lawns,

Our English agricultural contemporaries have had
considerable to say lately on the above subject, but not
until now have we seen any directions for preparing
the soil for growing the ivy.

A writer in the Farmers’ Gazette (Dublin) thinks it a
wonder that ivy lawns have not hitherto been more
generally adopted than they have, especially in soils
where lawn grass refuses to grow, and in situations
where it cannot properly he mown and kept neat and
eye-sweet. '

Instead, however, of pointing out the advantages of
ivy lawns, or of sounding their well merited praises, 1
shall probably better fulfill the wishes and satisfy the
longings of your interested readers by plainly, and as
practically as possible, giving directions for making and
maintaining them. A piece of ground to be seen from
some desired spot is selected, which may either belevel,
sloping, convex, concave, or all combined, as nature
has designed it. The ground is dug over to a depth

-of 12 inches, and in digging it care should be taken to

either remove or bury all turf, roots, and stones nearer
the surface than about a foot. The earth is also to be
thoroughly broken and pulverized, and the surface
made whatever it is designed to be in regard to shape
and form. When the ground is all properly prepared
and ready for planting ,the plants are brought forward,
which consist of the young shoots or tendrils of the
common ivy, Hedera helix, which are best procured
from walls, where the tendrils can be easily removed by
the hand without breaking them. Shoots of one or
two years’ growth are preferable to that of older lived,
as they grow more certainly and quicker.

The common garden line is now stretched along the
surface of the prepared ground a few inchesin from the
outer edge, and if the ground in the direction of the
line is undulating, the line must be pegged down with
hooked pegs or other means. A noteh is now made
along the line with thegarden spade in thesame manner
as if for planting potatoes, except that for ivy planting
the notch is not so deep, being only from 4 to 5 inches.
If the soil isalightloam, or abounds with sand, nothing
further is required beyond laying the ivy tendrils
in the trench, and covering them to the desired depth;
but if, as frequently happens, the soil is either clayey
or inert, a little sand should be strewn along the trench
before the plants are put in, and again, after being laid,
an inch deep or so should be put above them.

The most important part of the work, and that which
requires most care and attention, is that of laying the
tendrils along the notch, so that the greater portion of
the leaves be kept above ground. The length of the
leaf stalk, it will be observed, is that by which the
depth of the noteh has to be regulated. If long, the
trench will require to be deep, and it short it will re-
quire to be shallow; and, indeed, as is found in practice,
some parts of the notch must be one depth and some
parts another, so as to suit the description of plant that
is to fill it. The tendrils or shoots of the ivy are, as it
were, strewn along the trench, overlapping each other
a few inchesat their junction, and the leaves, as already
described, carefully kept above the surface of the
ground when filled in, raked, and smoothed over.

The second and succeeding rows are planted and pro-
ceeded with the same as the first, and are about nine
inches apart from center to center.

During the first and second season after planting,
which is best done in April or about the beginning of
May, the ground requires to be kept clean of weeds, the
same as in nursery culture, after which, by reason of
the broad leaf, close and dense foliage, weeds or grass
scarcely ever come up.

All that is further required beyond what has already
been described is that of annually clipping or mowing
off the whole leaves nearly close to the surface of the
ground. This should be done in May, as early in the
month as convenient, which has thetwo-fold advantage
of clearing off all the damaged and weather-beaten
leaves, which the winter’s severity commonly inflicts,
and of allowing a fresh and new crop to come up and
cover the ground quickly, both to afford summer and
winter beauty. If the old foliage is cleared off at the
beginning of May, the ground will be all recovered with
the new soft and shining verdure by the first or second
week of June.

‘We have probably no other evergreen ornamental
plant at once so beautiful and accommodating as the
common ivy, not only for forming lawns and covering
walls, but the applications that can be made of it are
almost innumerable, of some of which it may scarcely
be said whether they are most ornamental or useful.

_— ——etr—
The Liquid of Fromherz.

The author has compared two tartaro-cuprie liquids,
the one prepared with potassa and the other with soda.
The first was made up with 41°67 copper sulphate, po-
tassium bitartrate 20'89, and caustic potassa 1044 gms.,
made up with waterto 1,000c.c. Itisofa fine sky blue,
and acts in the known manner upon glucose. The
sodic liquid—prepared in the same proportions with
puresoda in place of potassa—has no action upon glu-
cose. Itis of an intense blue, less azure than the po-
tassic liquid.—E. J. Maumene.
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ENGINEERING INVENTIONS.

A grate bar for furnaces has been pa-
tented by Mr. James Burrell, of Bristol, Somerset Co.,
England. Theinvention consists in a series of rotat-
ing shafts provided with plates or bars, and fitted to
work between the fixed bars, so as to insure an abso-
lutely clean fire surface, and thus promote combustion.

A dumping car has been patented by
Mr. David H. Valentine, of Brooklyn, N. Y. The car
is adapted for dumping directly from the truck in the
ordinary way, or may be lifted from the truck and
swung by a crane to a distance, and then loaded or
dumped, the body of the car being readily separable
from the truck.

A hand car has been patented by Mr.
David H. Beach, of Litchfield, Conn. This invention
covers a special construction and arrangement of parts
for a portable hand car for railroads, for the use of su-
perintendents and others, in which lightness shall be
combined with adequate strength, and ahigh rate of
speed be readily attainable,

A dustguard for car platforms hasbeen
patented by Mr. Luther B. Wood, of Omaha, Neb. A
curtain is secured on a roller at the corner of the car,
with a spring for winding, and other novel features,
making a new and improved device for cloging the ends
of car platforms and excluding wind and dust, the
guard being held within a casing within car when notin
use.

A regulating valve has been patented
by Mr. Ebenezer Hill, of South Norwalk, Conn. The
cylinder has an outlet slot and concaved lug, the con-
caved side having an elastic metal plate withits edge
within the outlet slot, so the width of the outlet slot
can beregulated by adjusting a fastening bolt, making
a simple mechanism for controlling throttle valves, ope-
rating air compressors, controlling dampers, etc.

A car coupling has been patented by
Mr. James L. Griffin, of Cusseta, Tex. The drawheads
have stationary hooks and recesses in their sides, and
pivoted hooks held in places by springs, with trip plate
and lever and chains and lever, so the cars will conple
themselves whenrun together, can be readily uncoupled,
will uncouple themselves when thrown fromthe
track, and can be prevented from coupling when run
together.

A spike extractor has been patented by
Mr. Albert W. McCaslin, of Pittsburg, Pa. It hasapiv-
oted claw bar, whereby the extractor may be applied to
the head of the spike and fulcrumed upon the rail or
upon the tie for drawing the spike, and it is so made that
the operator can stand in the middle of the track and
draw all the spikes on both sides of the rails, being espe-
cially useful in working through tunnels and narrow
cuts.

A railroad switch has been patented by
Mr. Abraham Ayres, of New Yorkcity. This invention
consists in. the combination, with the stationary frame
and the rocking frame of a railroad switch, of a spring
attached to one of the’ parts and pressing against the
other, whereby the rebounding of the rocking frame af-
ter being rocked is prevented, the invention relating
to switches operated by the weight of the horses draw-
ing the cars.

A car coupling has been patented by
Mr. Hugh Graham, of Dartmouth, Nova Scotia, Canada.
The coupling pin has its lower end curved downward
toward the rear, and the pin has on its front an offset
or shoulder; from the pin a rod also projects upward,
the upper part of the rod being squared and passing
through a corresponding aperture in a guide arm, with
other novel features, so when the link passes the pin
the latter drops and couples the cars.

&

AGRICULTURAL INVENTIONS,

A check row corn planter has been pa-
tented by Mr. Darius M. Culver, of Tipton, Iowa. This
invention covers a novel construction and arrangement
of parts in a machine to facilitate the planting of corn
in accurate check row, constituting a corn planter
whose operation is easily controlled to do its work with
great exactness.

A harvester reel has been patented by
Mr. Frederick Laqua, of Thielmanton, Minn. The reel
shaft is made in two parts connected by a sleeve per-
manently attached to one part and with the other part
by a bolt, the object being to secure the delivery of the
cut grain upon the apron of the harvester in proper di-
rection to be taken to the binder.

A cultivator has been patented by Mr.
Mark T. McGee, of Chipley, Ga. This invention pro-
vides means whereby the sulky and plows may be guid-
ed to run at an angle with or to one side of the path of
the team, and also to hang the plows so that the desired
pitch may be given to each one independently of the
other, so any plow may be held out of service, and the
depth of plowing regulated, etc.

*0-

MISCELLANEOUS INVENTIONS.

A vaginal syringe has been patented by
Mr. Theodore Kern, of Kokomo, Ind. This invention
covers a special construction and combination of parts
by which it is intended first to close the vaginal canal,
and then to lave or medicate the parts beyond the in-
closure by the same device.

A seat attachment for vehicles has been
patented by Mr. Frank A. Mackie, of Ocean Grove, N.
J. Combined with a tricycle frame, directly over the
steering wheel, is a baby seat, whereby a baby may be
carried in view of the rider, and without affecting the
balance of the machine.

A churn dasher has been patented by
Mr. James F. Hale, of Stephenville, Texas. This in-
vention relates to reciprocating churn dashers, concave
on their under face, and covers certain special construc-
tions of the several or main parts of such dasher, for
giving improved effects to its action.

A fan has been patented by Mr. Max
Rubin, of New York city. This invention reldtes to
that class of fansthat are closed by being drawn into a

and fbas for its object to simplify the construction
of such fans and promote certainty in their action.

A clasp for purses has been patented
by Mr. Ernst P. Hinkel, of Offenbach-on-the-Main,

spring, the device being a simple one with positive
action.

A refrigerator has been patented by
Mr. Washington I. Hall, of Chester, Orange Co., N. Y.
This invention covers a special construction and ar-
rangement of parts in a refrigerator to economize ice,
promote convenience in use, and allow a more regular
temperature to be maintained than is practicable with
refrigerators of ordinary construction.

A toy spring gun has been patented by
Mr. Francis W. Goodyear, of Springfield, Mass. Com-
bined with the barrel is a slide, an elastic cord being
secured to the slide and passed over pulleysat the muz-
zle end of the barrel, and over a trigger pivoted in the

or gun for throwing darts, arrows, etc.

A street lamp has been patented by Mr.
H. George Schuette, of Manitowoc, Wis. This inven-
tion relates to devices for raising and lowering oil
lamps in lamp posts, to allow the lamp being brought
down within the postto an opening near the ground,
and covers certain improvements on former patented
devices of the same inventor.

A chicken brooder has been patented
by Mr. Frank Rosebrook, of Elmira, N. Y. Itis more
especially intended for nursing young fowls hatched in
an incubator, combining therefor a special arrange-
ment of casing with heating pipes and fresh air pipes,
with strips of flannel or analogous fabric, intended to
keep the chicks properly warm.

An expansion fastening for screws and
bolts has been patented by Mr. Frederic H. Evans, of
Brooklyn, N. Y. The expansion jaws are formed in
one piece, with a solid annular base or connection, and
expanded by a wedge nut drawn between the jaws by a
bolt, so the jaws will not be liable to get out of place or
separated.

An improved thill coupling has been
patented by Mr. Joseph A. Robison, of Everest, Kan.
This invention consists in the combination, with an
axle clip having a screw threaded aperture, of a bolt
having a loosely mounted tubular nut, making astrong
and durable coupling. which cannot work loose, and
in which the bolt is prevented from turning.

A box fastener has been patented by
Mr. Henry Krog, Sr., of ,Washington, Mo. Combined
with a box having loops or eyes on the top edges of its
sides at the ends is a cover with loops on its side edges

loops or eyes on the box and cover, and thus lock the
cover in place,to form a hinge for the cover.

A soil pulverizer and leveler has been
Fpatehted By M™Y. ABsalom G Funk of Monticello, Ill.
A frame is supported adjustably on wheels, and has at
its forward part twisted knives to cut the soil into sods
or strips and turn the strips, and at its rear end a steel
plate to cut in pieces clods and shave off projecting
parts of the soil, to rapidly and thoroughly pulverize
and level the soil.

An earth scraper has been patented by
Mr. William H. C. Goode, of Sidney, Ohio. The ob-
ject is to prevent the handles, when the scraper is in-
verted, from being cavght under the single trees, and
for this purpose elastic instead of rigid stops are pro-
vided, so the elasticity of the stops shall cause a rock-
ing or bouncing of the scraper, and thus facilitate the
turning of its back upon its bottom with little effort.

A belt fastening has been patented
by Mr. Samuel Bretzfield, of New York city. Itis so
made as to make belts conveniently adjustable for
waists of any size, a plate being provided with studs
and a sloi, or a crosspiece forming a slot, one end
of the belt being passed through the slot or under
the crosspiece, and the studs passed through apertures
in the end of the belt.

A two wheeled vehicle has been patent-
ed by Mr. Charles D. Adams, of Geneva, Ga. This in-
vention consists in spring gear of novel construction
and arrangement, so that a back spring absorbs the
motion of the horse, and the suspension tugs of the
seat being about midway between the springs, the mo-
tion of the seat will be vertical, and not affected by side
jerks.

A folding reading desk has been patent-
ed by Mr. David D. Bowman, of Eureka,Cal. This in-
vention covers a contrivance of a number of hinged leaves
and jointed braces onthe upper side and edges of a fix-
ed central top of a pedestal, so that a number of books
may be conveniently arranged, the pedestal allowing
the desk to revolve freely, and the leaves being arrang-
ed to fold into the form of a simple plain table top.

A vehicle brake has been patented by
Messrs. John L. McIntosh, Edward H. Bacon, and
Theron Vail, of San Antonio, Tex. This invention
consists in the attachment of the end of the friction
band which connects directly to the shaft to an eccen-
tric pin on the shaft, whereby the band is tightened on
thefriction drum with a vise-like grip when the brake
is fully applied.

A saw mill set works has been patented
by Mr. Benjamin E. Sergeant, of Greensborough, N. C.
This invention covers a special construction and ar-
rangement of parts designed to accurately and easily
advance the log on the head block a definite distance
for each cut, the feed mechanism being adapted to be
disconnected to permit the knees to be quickly pushed
back by direct pressure, thus saving much time.

A strap attaching device has been pa-
tented by Mr. John T. Shannon, of Carlisle, Ind. This
invention consists of a peculiar form of hook plate
Laving a side plate to which the strap is attached, the
hook plate having one or more hooks which are adapted
to receive the ring or other object, the device being
more especially for use upon harness for attaching
straps to rings,'buckles, etc., without sewing the straps

case, and opened by being withdrawn from the case,

tothe rings.

Germany. It consists of a ball mounted loosely to turn’
and slide,on a tube, a pin projecting from the ball :
through a slot in the tube, and within the tube a spiral :

barrel at the batt end, making an improved toy pistol

at the ends, with rodsadapted to be passed throughthe ;

A flood and sluice gate has been pa-
tented by Mr. James S. Brown, of Eureka, Cal. It is
vertically movable, having the central guide on one
side and additional guides on the opposite side at its
vertical edges, the bearing faces of the guides being
parallel, in combination with inclined beams to guide
the gate in its movement, the construction being such
that the gate will not cramp in the ways, and can be
easily raised and lowered.

A rain water escape has been patented
by Mr. Orion De Kay Townsend, of Isle St. George, O.
Combined with a rain water pipe is a hinged gate for
closingthe pipe or an opening in its side, and-a water
wheel arranged in the pipe and connected with the lever
of the hinged gate, so the water that first flows down
the pipe and washes off the roof is conducted out of
the pipe, and then the side opening is closed automati-
cally.

A process for refining oils and other hy-
drocarbons has been patented by Mr. Adolphe Rock,
of Parral, Estado de Chihuahua, Mexico. It consists
in treating them with lime or other alkaline earth and
a body rich in oxygen and deoxidizable in the presence
of the alkali, such as manganic and chromic combina-
tions of potash, chromic acid, etc., the process being
also applicable for the treatment of tallow, lard, rancid
butter, and other solid hydrocarbons.

An electric burglar alarm has been pa-
tented by Messrs. John H. Hill, of Long Island City,
N.Y. and Joseph E. Babcock, of New York city.
The object of this invention is to reduce the resistance
when the bell is being sounded, and also to keep ‘the
bell ringing if the circuit has been broken by closing
the door or window that caused the sounding of the
alarm, the armature of an electro-magnet being held
in a spring, the tension of which is less than the force
of the residual magnetism in the magnet.

Combined shafts and pole for vehlcles
form the subject of a patent issued to Mr. John Pet-
tinger, of Carpenteria, Cal. A bent bar or hounds has
saddles to receive the shafts and fastening springs and
links to secure the shafts in place, a cross bar with
sockets to receive the ends of the shafts, and the shafts
pivoted in the sockets, so that, without being detached,
they can be arranged at such distance from each other
as to receive a horse between them, or.close together to
serve as a pole.

A knife for harvesting tobacco has been
patented by Mr. Frederick Visscher, of Mount Sterling,
Ky. This mvention consists in forming a wedge at or
near the juncture of the handleand cutting blade of a
tobacco knife, so the wedge will engage and force its
way into the pith of the .stalk, to guide the knife in its
descent and keep it from slipping sidewise from the
stalk, and cause the split stalk to separate, so as to let
the hand of the operator pass between the split stalk
without touching it.

A combined heater and ventilator has
been patented by Mr. Frank R. Henry, of Murfrees-
borough, Tenn. This invention relates to fireplace

| heaters for healing two adjoining rooms on the same

floor with one fire, and is more particularly designed as
an improvement on a former patented invention in this
line, providing that the heat may be shut off from either
room if desired, and also that either room may be sim-
ply ventilated: it is also intended, by heating one room
direct, by the fire from the grate, and the other by radi-
ation from the exposed fire back, to make the fire do
double service, and utilize all the heat in the fuel.

NEW BOOKS AND PUBLICATIONS.

THE BOUND VOLUME OF ‘‘ THE Locomo-
tive* for 1884 contains a very creditable amount of in-
formation. A series of papers on ‘‘ Experiments upon
Iron and Steel,” by the editor, forms a prominent
feature of the publication. This, with other articles
a propos to steam boilers, will make the volume of
much interest to both manufacturers and engineers.
The selection of miscellaneous material has not always
been so happy. The paper on aluminum is notably
erroneous. It serves the good purpose, however, of
bringing forth an entertaining criticism from Dr.
Wahl, and of making the editors more cautious in
the’sequel. As an amusing result, a very sober article
taken from Van Nostrand’s is introduced with an edi-
torial disclaimer of all responsibility.

',Q‘Bumness and ’?Persona[

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

Billings’ Patent Adjustable Four and Six Inch Pocket
‘Wrenches. Billings & Spencer Co., Hartford, Conn.

Blake’s Belt Studs. The strongest and best fastening
for Rubberand Leather Belt. Greene, Tweed & Co., N.Y.

Best Automatic Planer Knife Grinders. Pat.Face Plate
Chucks. Am. Twist Drill Co., Meredith, N. H.

Volney W. Mason & Co., of Providence, R. I., have
sent a number of their Friction Pulleys and Clutches for
use in mines in Colorado and Montana.

Master Keyed Padlocks and Locks. Factory and
Railway outfits. Miller Lock Works, Philadelphia, Pa.

Pat. Geared Scroll Chucks, with 3 pinions, are sold at
same prices as common chucks by A. F. Cushman, Hart-
ford, Conn.

Plain Milling Machine.—Length of table, 28 inches.
Accompanying machine are wrenches, adjustable hang-
ers, etc. Brown & Sharpe Mfg. Co., Box 469, Provi-
dence, R. I.

Cable Railway Grip Patent for sale,
Gilday, 4052 Tancaster Ave., Philadelphia

Inventor.—Fast-selling household necessity that can
be sent by mail, wantsactive partner. Small capital. F.
K. Hickok, 2 West 14th St., New York.

For Sale.—No. 3 Merchants’ Ammonia Freezing Ma-
chine. Pricelow. Address Theophilus M. Marc, 43 Ex-
change Place, N. Y.

Frick Company, Waynesboro, Pa., have for sale a
heavy second-hand 18x36 engine. Send to them for
prices and list of second-hand engines and boilers. All
in good-order. Prices low.

Address Wm.

© 1885 SCIENTIFIC AMERICAN, INC

‘Wanted.—Second-hand Rowler Ore Crusher. Address,
stating price, P. O. Box 521, Trenton, N. J.

The Philadelphia Exhaust Ventilator Co. desire cor-
respondence with manufacturers of machinery and
articles in their line, to handle as agents or as consign-
ment. Particular information as to engines and motors
desired. The Philadelphia Exhaust Ventilator Co.,
121 North 4th Street, Philadelphia, Pa.

‘Wanted.—The New York Agency of a good machin-
ery specialty. Address, with cuts, A. Rickard, 110 John
Street, New York.

Patent for sale or on royalty for Batz’'s Hand Pro-
peller, illustrated on page 197 SCIENTIFIC AMERICAN, of
March 28, 1885. Address M. Batz, 357 Flatbush Ave.,
Brooklyn, N. Y.

ValuableInventions forsale.
ronto, Ontario.

Capitalists willing to undertake sorghum sugar cul-
ture (Collier’s process). Address Wm. H. Hale, Albany,
N.Y.

Valuable Patent for sale.—Cloth measuring machine;
cheap to manufacture; is practical; will sell rapidly and
pay a good profit. Write for descriptive circularto H.
J. Barrows, Armada, Mich.

Peck’s Patent Drop Lifters can be attached to any
drop. Beecher & Peck, New Haven, Conn.

“How to Keep Boilers Clean.” Send your address
for free 85 pagebook. Jas. C. Hotchkiss,86John St., N. Y.

The most complete catalogue of Scientific and Me-
chanical Books ever published will be sent free on ap-
plication to Munn & Co., 361 Broadway, N. Y.

Stephens’ Patent Bench Vises are the best.
p. 268.

Oars to face your course with speed and ease.
Alex. Beckers, Hoboken, N. J.

Shafting, Couplings, Hangers, Pulleys. Edison Shafting
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices.

Air Compressors, Rock Drills. Jas. Clayton, B'’klyn,N.Y.

The Best Upright Hammers run by belt are made by
‘W. P. Duncan & Co., Bellefonte, Penna.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conn.

The leading Non-conducting Covering for Boilers,
Pipes, etc., is Wm. Berkefeld’s Fossil Meal Composition ;
% inch thickness radiates less heat than any other cov-
ering does with two inches. Sold in dry state by the
pound. Fossil Meal Co., 48 Cedar St., N. Y.

Every variety of Rubber Belting, Hose, Packing, Gas-
kets, Springs, Tubing, Rubber Covered Rollers, Deckle
Straps, Printers’ Blankets, manufactured by Boston
Belting Co., 226 Devonshire St., Boston, and 70 Reade St.,
New York.

Brush Electric Arc Lights and Storage Batteries.
Twenty thousand Arc Lights already sold. Our largest
machine gives 65 Arc Lights with 45 horse power. Our
Storage Battery is the only practical one in the market.
Brush Electric Co., Cleveland, O.

‘Write to Munn & Co., 361 Broadway, N. Y., for cata-
logue of Scientific Books for sale by them.

‘Wanted.—Patented articles or machinery to manufac-
ture and introduce. Lexington Mfg. Co., Iiexington, Ky.

J.Jarvis, Box 404, To-

See adv.,

At

Mills, Engines, and Boilers for all purposes and of
every description. Send for circulars. Newell Universal
Mill Co., 10 Barclay Street, N. Y.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
ForPower & Economy, Alcott’s Turbine, Mt. Holly, N.J.

Send for Monthly Machinery List
to the George Place Machinery Company,
121 Chambers and 103 Reade Streets, New York.

If an invention has not been patented in the United
States for more than one year, it may still be patentedin
Canada. CostforCanadian patent, $40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN patent
agency, 361 Broadway, New York.

Linen Hose and Rubber Hose for all purposes.
Greene, Tweed & Co., New York.

Guild & Garrison’s Steam Pump Works, Brooklyn,
N.Y. Steam Pumping Machinery of every description.
Send for catalogue.

Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. Com-
plete outfit for plating, etc. Hanson, Van Winkle & Co.,
Newark, N. J., and 92 and 94 Liberty, St., New York,

For Steam and Power Pumping Machinery of Single
and Duplex Pattern, embracing boiler feed, fire and low
pressure pumps, independent condensing outfits, vac-
uum, hydraulic, artesian, and deep well pumps, air com-
pressers, address Geo. F. Blake Mfg. Co., 4 Washington,
St., Boston; 97 Liberty St., N. Y. Send for catalogue.

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N. Y. Free on application.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 270.

Supplement Catalogue.—Persons in pursuit of infor-
macion of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthyarticles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co., Publishers, New York.

Curtis Pressure Regulator and Steam Trap. See p. 285.

Woodwork’gMach’y, Rollstone Mach. Co. Adv., p. 284.

‘Wood Working Machinery. Fullline. Williamsport
Machine Co., 110 W. 3d St., Williamsport, Pa., U. 8. A.

Anti-Friction Bearings for Shafting, Cars, Wagons,
etc. Pricelist free. John G. Avery, Spencer, Mass.

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

Hoisting Engines. D. Frisbie & Co., Philadelphia, Pa.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See1llus. adv., p.284.

Hull ‘Vapor Cook Stoves.—Best in the world; sell
everywhere. Agents wanted. Send for catalogue and
terms. Hull Vapor Stove Co., Cleveland, Ohio.

Experimental Tools and Machinery Perfected; all
kinds. Interchangeable Tool Co., 313 North 2d St.,
Brooklyn, N. Y.

Catalogue of Books, 128 pages, for Engineers and
Electricians, sent free. B. & F. N. Spon, 35 Murray
Street, N. Y.

The best Steam Pumps for Boiler Feeding. Valley
Machine Works, Easthamypton, Mass.
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answereg 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 Information requests on matters of

ersonal rather than general interest, and requests

or Prompt Answers by Letier, should be
accompanied with remittance of $1 to $5, according
to the subject, as we cannot be expected to perform
such service without remuneration.

Scientific American Su]i’plements referred
to may be had at the office. ~Price 10 cents each.
Minerals sent for examination should be distinctly

marked or labeled.

1) G. W. J.—For 1inch fall to a mile,
the current will be 3£ of a mile per hour. For 16 inches
fall, 8 miles per hour.

(@ A. C. asks if the13th of May, 1847,
was in the dark or light of the moon. A. The dark of
the moon. New moon on the 14th of May, 1847.

(8) T. C. asks: 1. What is the best known
application for the painless extracting of teeth? A.
Nitrous oxide or laughing gas is probably the most
satisfactory anssthetic to use for dental purposes. 2.
Ayers’ formula for making sarsaparilla.

A. Fluid extract of sarsaparilla.......... 3 ounces.

Fluid extract stillingia......... veees 8 v
Fluid extract yellow dock. .2 ¢
Fluid extract May apple .8 o«
Bugar..... Ceeneieae . ciereceennss 1
Potassium jodide. .
Iron iodide...c.ovuuenn.. sesesscseas 10

Mix them.

(4). T. A. S. asks a few recipes for cheap
dead white enamels or glazes, to run at a high heat.
A. From our back files we take the following:

Cullet........... it iieees 11 1b,
Boracicacid... ....coieviiiiiieniiiiannn, 7
Sodium bicarbonate.........ceeeeiiinnnnn 4 oz.
Phosphate of lime......... e e 31b. 8
Oxide of antimony.......... o eeeneeaas PR

See also article on *° Enameling,’’ in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 387.

(®) R. R. asks if there is any substance
that is attracted to silver, or any instrument for deter-
imining its presence. A. We know of no such instru-
ment, and no way of determining its presence except
on examination or assay.

(6) C. W. F. desires a recipe for making
hair grow on a bald head or beard on a smooth face.
A. There is nothing that can make the hair grow when
once the hair glands or roots become extinct, but fre-
quently the ‘growth of the hair can be stimulated and
encouraged by various mixtures. See answers to querjes’
No. 53 and 78 in SCIENTIFIC AMERICAN, for February ¢,
1885.

(M F. W. H.—Ordinary spring water
does not generally contain animalcules. The water of
running streams contains some animalcules; standing
water in ponds and pools generally has more, and stag-
nant ponds and pools are usually filled with animalcules.

8 R. W. F.—You should find on the
lamp itself a memorandum of the number of volts re-
quired to run it. If you cannot get the information
there, you should write the manufacturer, as a six can-
dle power lamp might vary greatly as to the number of
volts required’to run it.

(9) C. W. McC. writes: Would you
please inform me as to whether there is any substance
except selenium which, when acted upon by light, will
change that light into electricity? Is there any way to
change that electricity back to light? A. We think you
are mistaken in regard to the properties of selenium.
Light merely changes its resistance to the passage of
electricity. We know of no other substance that is
affected by light to the same extent.

(10) F. I. P. writes: In regard to the
Alaska’s broken rudder, or a similar case, would it be
practicable or possible, when thebroken parts are made
ofunetal, to use magnetism to bring and keep them to-
gether, until the injury could be fixed or some remedy
substituted? A. We thinknot. It is extremely diffi-
cult to construct a temporary device of any kind which
would be capable of resisting the action of the waves.

(11) J. R. W. writes: What size wire
would you recommend for the primary and secondary
coils of an induction coil to be one-half the size of the
one described in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 160? How many feet of tin foil surface would be
needed for such a coil? A. Use No. 16 for primary and
No. 36 for the secondary. You will probably require
about 12 square feet of condenser, .

(12) H. W. G.—Use whiting or rouge
to polish your nickel plated bicycle.—The puzzle you
ask us to solve is a simple one for children’s amusement,
but would take too muchroom to explain in these
columns.

(13) W. H. asks: What is the cause of
the isothermal of 60° extending farther northin the in-
terior than on the western coast of the United States?
A. The warm winds of the Pacific coast affecting the
temperature on the regions north of the Rocky Moun-
tains.

(14) A. S. H. asks for names of any
cheap articles or chemicals procurable in a solid form
and readily or quickly solvent in water, that will'give
water the following colors: 1, a transparent blood red;
and 2, a transparent golden brown. A. You can pro-
cure from any dealer in chemicals, aniline colors solu-
ble in water for such shades.

(15) E. H. B. writes: 1. I would like a
receipt for removing shine from diagonal. A. We

know of no way of effectnally accomplishing this. 2.
I would’also like a receipt’for making [rubber stamps.
A. See SUPPLEMENT, No. 83.

(16) M. S. desires a receipt for making
varnish for drawings that will set (dry) in a short time.
A. Try Canada balsam 1 ounce, spirits of turpentine
2 ounces; mix them together. Before this composition
is applied the drawing or print should be sized with a
solution of isinglass in water, and -when dry apply the
varnish with a camel’s hair brush.

(17) N. W. writes: A person owning a
house within 250 feet of which a railroad«has been laid
fears his house may be burned by sparks from locomo-
tives. He has heard of fireproof paint and fireproof
tarred gravel roofs. Are thereany? Please state if there
are any other fireproof roofs than metal and-slate. A.
There is probably no such thing as an absolutely fire-
proof paint, although some paints give a moderate degree
of protection. The metal slating would be a far better
protection.

(18) T. S. asks: What will keep cellu-
loid collars and cuffs in their original whiteness? They
turn yellow after being worn a short time. A. A pre-
paration called celluline, made for this purpose, can be
purchased from dealers in celluloid articles.

(19) H. H. writes: Could you give me
the liquid process for etching on glass? Your process
given in SUPPLEMENT, No. 313, cannot be used on sta-
tionary articles. The process of whichIask.the formula
is applied with'a pen, and the etching is made without
the article being heated. A. There is an article sold as
diamond ink,prepared by dissolving ammonium fluoride
in water and then mixing it with three times its weight
of barium sulphate.

(20) W. E. McA. writes: What is the
best material for a stern bearing of a tug boat? Boat
has eighteen by eighteen inches engine, shaft 5 inches
diameter, wheel 6 feet, and weighs about 1,800 pounds.
Shaft has a composition sleeve on it, and runs in a hard
composition box, and will only last one season. A. We
think there is nothing better than phosphor bronze;
possibly the journal bearing is too short.

(21) D. B. asks: How mueh water and
how much land does the earth consist of? A. About
24 water, 14 land.

(@2) J. F. writes: My pipe is one inch
diameter, 1,000 feet long. Have a perpendicularhead of
60 feet. What power can I get from cold water engine?
A. One-tenth horse power.

23) I. E. L.—You will find full informa-
mation in * The India Rubber and Gutta Percha Indus-
tries, in the SCIENTIFIC AMERICAN SUPPLEMENT, Nos.
249, 251, and 252.

(24) T. H. D. asks the commercial name
ofthe acid used in cleaning steel or iron sheets, and in
what proportion the acid and water are mixed; also if
there is any danger in the use -of it by the inhaling of
the fumes. A. Hydrochloric acid 1 part, water 4 parts.
No danger.

(25) L. P. O. asks the amount of expan-
sion per lineal foot of brass, iron, and mercury, per de-
gree of heat Fah. A. For 1 degree Fah.: Brass 100 feet
expands 0°0125inch. Iron 100 feet expands 0008 inch.
Mercury expands in bulk from 82° to 212° 0'015=13§5 of
its bulk at 32°.

(26) J. G. M. writes: We areusingwhite
birch in considerable quantities cut into 6 inch by 12
inch lengths, the latter being the diameter of the round
log, and find it almost impossible to prevent it rotting.
Kindly inform us of any means whereby we can ex-
tract the sap so as to preserve the timber. We have
tried drying, both by exposure to the sun and artificial
means, and find this wood cracks or splits so as to be
useless for our purpose. A. You can accomplish your
purpose by boiling the wood in melted paraffine. The
manipulation must be continued until all bubbling
ceases, when the sap contained in the wood will be en-
tirely replaced by paraffine, and all danger of rotting or
cracking will be completely obviated.

@7) E. G. C. desires a formula or recipe
for preparing waterproof or marine glue. A. Caout-
chouc 1 ounce, genuine] asphaltum 2 ounces, benzol or
naphtha q. 8. The caoutchouc is first dissolved by di-
gestion and occasional agitation, and the asphaltum
gradually added. The solution should have about the
consistence of molasses.

(28) J. H.—General Grant’s case has
been under the consultation of the most eminent spe-
cialists in the world, and everything possible in
medical science to relieve his sufferings has been done
for him. The use of cocaine for his difficulty was re-
cognized in the early stages of the disease, and its ap-
plication long continued.

(29) H. L.—We know of no institution
that issues diplomas upon mere examination. You
will have to go through a course of study in some
technical institution; when, if found competent in the
necessary branches, you mayobtain a diploma. If you
wish to obtain a license as a steam engineer only, you
will have to apply to the local authorities where there
are laws authorizing the license system, or to the United
States inspectors of your district, who can issue license
as an engineer on lake or river steamers.

(830) W. W.—The telescopes of survey-
ing instruments, except in some special cases, are the
same as the'ordinary "terrestrial telescopes or spy-
glasses in their optical construction. It is necessary
that the crosswires be put exactly in the focus of both
object glass and eyepiece. Their magnifying power is
from 10 to 25 times. Orificeat eye end three-sixteenths
to one-quarter inch. Bright brass castings cost in New
York?20 to 80 cents per pound, according to quality.

(31) P. D.—Creosote or kreosote is the
oil of tar. It is made by distilling tar, and sold by
all druggists. Theeffect of coal tar on the skin is due
to the kreosote in the tar, and you should not use too
much.—A ““ringing engine ** is an ordinary pile driver
worked by a number of men lifting the ram a few
feet, the main rope being spliced to a number of ropes
at the end, g0 thateach man has a separate end.™

(32) C. H. writes: Please tell me how to
prevent geared wind wheels from twisting edgeways to
the wind. Ihave a 16 foot wheel with both journal
boxes on main shaft in front of gear. Would it be
better to place one behind pinion (which is in center
of vane axis)? If not, why? A. Swing the guide
wing or tail toward the edge of the mill that works
to windward. The edging to windward is caused by
the transmission of power if bevel gearingis used. Al-
tering the position of boxes will not help. 2. Does
burning bones destroy their virtue as a fertilizer? If
80, how canI dissolve them cheaply? A. Do notburn
bone for fertilizer. Grind or crush it fine. It re-
quires no solvent.

-(33) 8. R. W.—The fire companies of
New York clean their hose by fastening a small wooden
box on the mouth of the nearest hydrant, partially open
the hydrant, and pass the hose through the box. This
cleans the hose as fast as the men can pull it through.
This of course would not be sufficient care to take of
leather hose, which occasionally requires frequent
treatment with currier’s stuffing.

(34) H. O. W. asks about the stamping
and enameling of tin boxes. A. The stamping is done
before the boxes are made up. The sheet tin is printed
in the same manner as on paper, with varnish colors
that are very tough. Special machinery is used in
making the boxes, which preserves the printed figures
from blemish.

(85) F. C. C. writes: I have a small up-
right boiler that does not make steam enough, and I
would like to know if it would answer to put a coil
of pipe around the inside of fire box, which is 14x10
inches, connecting at top and bottom, and can I use
gasoline for making steam with, using two or three
burners? Isthere enough heat to reach top of flues,
which will be eighteen inches from burners? A. You
will have difficulty in putting a coil in the fire box
that would materially add to the steam generating sur-
face without encroaching upon the fire space. Better
make a closure around the boiler with brick or sheet
iron, and place the outlet to smoke pipe at the bot-
tom. This will make the shell a heating surface.
Crude petroleum is cheaper than gasoline under boilers,
and is much used.

(36) A. B. D. asks if there is any way
to granulate soft solder, similar to the granulated
spelter sold in the trade. A. You can make solder
into shot by pouring the solder through a sheet iron
pan that is perforated with small holes, held several
feet above a tub of water; at the same time shaking the
pan a little to more perfectly break up the streams of
flowing metal.

37 M. A. W.—The economy of a gen-
erator should be indicated by the number of pounds of
water evaporated under a given pressure per pound of
coal. Thisrangesfrom 10 to 12 pounds in best boilers.
The economy in horse power should be developed in
the engine ‘where from 20 to 88" pounds of water in
steam, per hour, represents the range of present steam
practice. It requires the same number of units of heat
for generating steam, without regard to temperature of
generating surfaces. .

(38) E. E. F.—The drying of sapling
timber is difficult under any circumstance. We re-
commend you to dry itfin the bark, and in as long
pieces as possible. Putit in a small drying room or
steam box, and turn steam directly upon the wood, so
as to heatit thoroughly. Keep steam on for one or
two days. Then turnsteam into the drying coil, and
keep up the heat, with no opensteam, in the drying
room for a day, when you will find the sap thoroughly
cooked and the wood without cracks. Then bark and
cut.

39) E. E. asks what to use and how
to dye woolen clothfa dark brown. A. Work the goods
for two hours at a boiling heat in 2 pounds of catechu.
(The catechu is prepared by dissolving 1 pound of
catechu in 7 or 8 gallons of boiling water; when com-
plete solution is effected, add 2 ounces of copper sul-
phate, stir, and it is ready for use) Then work ata
boiling heat for an hour with 8 ounces potassium bichro-
mate and 2 ounces tartar; next work for an hour in2
pounds fustic and 8 ounces cudbear; wash and dry. For
aldeeper shade or a more chocolate hue, add 4 ounces
logwood to the cudbear. See also the receipts given
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 163.

(40) F. J. K. asks a recipe for a harness
polish of black, say of bluish tint. A. 4 ounces glue,
114 pints vinegar, 2 ounces gum arabic, 34 pint black ink,
2 drachms isinglass. Break the glue in pieces, put
itin a basin, and pour over it about a pint of the vine-
gar; let it stand until it becomes perfectly soft. Put
the gum in another vessel, with the ink, till it is per-
fectly dissolved; melt the isinglass in as much water as
will cover it, which may be easily done by placing the
cup containing it near the fire about an hour before you
want to use it. To mix them, pour the remaining vine-
gar with the softened glue into a sand pan upon a gen-
tle fire, stirring it until it is perfectly dissolved, that it
may not burn the bottom, being carefulnot to let it reach
the boiling point—about 180° Fah. is the best heat.
Next add the gum, let itarrive at about the same heat
again; add the isinglass. Take from the fire, and pour
it off for use. To use it, put as'much asis required in a
saucer; heat it sufficiently to make it fluid, and apply a
thin coat with a piece of dry sponge; if the article is
dried quickly, either'in the sun or by fire, it will have
the better polish.

(41) C. D. N.—On a perfect track the
only difference betweenthe draught of asmalland a large
wheel is the amount ofjfriction on'the axle divided by the
semi-diameter of the wheels; which makes a very small
difference of draughtjin favor of the large wheel. On
a soft road this small difference is increased by the
greater depression of the smaller wheel into the road
surface for equal loads; which brings the leverage to
bear slightly in favor of the large wheel. The distance
of the horse from the axle also has a slight bearing
upon the size of the wheel. The angle of the draught
being greater for the small wheels tends to lift the for-
ward wheels from the ground and thereby lesssen their
traction. The greater distance of the horse from the
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wheels lessens this angle, and thereby slightly in-
creases the traction. With wheels having a semi-diame-
ter equal to the height of the hame hook, there can be
no difference theoretically in the draught, whether the
traces are long or short. Other points in the rig may
make a difference.

(42) F. W. D. asks the meaning of “ cut-
off ” in a steam engine. A. Cut-off may mean the ap-
pliance by which the engine is regulated, or may apply
to the style of engine; or in connection with the part
of the stroke at which the cut-off of steam takes place.

(43) H. E. asks: What preparation is
used in making good grafting wax? A. Take 4 ounces
pitch, 4 ounces resin, 2 ounces hog’s lard, and 2 ounces
beeswax; put them all together into a pipkin, and dis-
solve them over a slow fire, and it will form an excel-
lent grafting wax.

(44) N. W. writes: Being 100 feet from a
20 ton manure heap and 500 feet from a cemetery, how
deep should one sink a drilled or bored well to be sure
of pure water? Iswaterfreed from sewage impurities
by boiling? How long will water stand in an open bar-
rel in summer without deteriorating? A. This depends
entirely fjupon what direction the subterranean water
channel is running. In case the general drainage of the
district is toward the well, it should be so sunk and in-
cased as to avoid the nuisance and to meet a deep water
stratum, and too much care cannot be used under such
circumstances. Contaminated water is improved by boil-
ing, which destroys the living sources of danger (the
microbes). Inaclean oak barrel, water for drinking
should be renewed every day, if open to the air. If the
barrel is bunged tight, the water will be good for seve-
ral days.

(45) E. E. W.—Water in an inverted si-
phon as you describe will seek an exact level when not
under motion as in discharging a stream. It will de-
liver a stream at any point below the level, in quantity
governed by the friction of the water in the pipe and
area of aperture.

(46) M. B. B.—We have seen a glass
boiler and engine, the result of much labor and the
genius of a professional glass blower. It was practical-
ly a failure. We could not give encouraging advice for
a successful construction. It is safe not to do it.

(47 H. G. S. writes: What dimensions
ought the steam ports to have of a cylinder of 6 inches
stroke and 3t inches bore? How much lap and lead
and what throw must the eccentric have? Of what
diameter should the crank shaft be? Are the dimen-
sions of the cylinder proportioned right, and what power
will it have with 80 pounds of steam? A. For your en-
gine, make the steam ports 3 x 214 inches; exhaust
port 34 x 214 inches; & inch lap, 3§ inch lead, 1 inch
throw, 134 inch crank shaft; proportions of cylinder
good. At a speed of 100 revolutions per minute you
will have about 2 horse power.

48) T. M. W. writes: I want to know
how to rid water of oil when water is condensed from
the exhaust. The engine is a 40 horse power Westing-
house, and the water is furnished by two wells, but in
the dry season the wellsfail,and we propose running
the exhaust into large sheet iron or tin vessels, to con-
dense the steam and use water over again, Would the
experiment be likely to pay? Will it do to turn the
exhaust into the wells to condense it? Would the oil
be likely to give trouble in the boiler if the water is not
freed from it before using over again? A. Do not put
the exhaust into the well under any plea. You can
make an air condenser of iron pipe or even of sheet iron
or of light galvanized sheet iron pipe, shaded from
the sun and exposed to a free circulation of air. Catch
the condensed drip in a tank to settle, and skim off the
oil. No oil ‘should enter the boiler. It makes cake
with the scale, and will settle on the shell, causing a
burn. We think that it will be economy to build large
cisterns to hold water to be used only when the wells
fail.

(49) W. D.—Ice does not sink, but by
the action of the warmth of the sun in spring it crystal-
lizes in smaller needles and separates, floating until dis-
solved. The crystals being small cannot be seen from
a distance, thus making theimpression that it has sunk'.

(50) W. M. B. asks (1) for good receipt
walnut stain. A. Mix dragon’s blood and lampblackin
methylated spirits till you get the color required, and
rub it well into the grain of the wood. 2. How can I
color glue size like walnut stain. The stain I buy in cans
won’t mix with the size. A. Take one gallonvery thin
sized shellac; add 1 ,pound dry burnt umber,1 pound
dry burnt sienna, and %4 pound lampblack. Put these
articles into a jug, and shake frequently until they are
mixed. Apply one coat with a brush. When the work
is dry, rub down with fine paper, and apply one coat of
shellac or cheap varnish. 3. How can I give pine -a
beautiful mahogany or lively reddish color? A. Boil
14 pound madder and 2 ounces logwood chips in1 gal-
lon water, and brush well over while hot. When dry,
go over with pearl ash solution, 2 drachms to the quart.
By using it strong or weak, the color can be varied at
pleasure.

(51) F. C. writes: I have been told that
the stems which cigar makers get in stripping Havana
tobacco are subjected to a treatment that yields a pro-
duct containing much of the flavor and aroma of that to-
bacco, and which is beneficially used on what is called
“geed,” tobacco for cheaper goods. Can you, and if so
will you, inform me what that treatment is? A. Anex-
tract of tobacco is made by taking one pound tobacco,
generally leaves, 2 pounds spirits (sp. gr. 0'900); digest
them in a warm place for some days, express strongly,
and again digest in a mixture of 1 pound each of water
and spirit (0°900) for twenty-four hours; again press out
the liquory and evaporate the strained and mixed
liquorsin a vapor bath at a temperature not exceeding
167° Fah. (75° C.). We see no reason why the foregoing
process cannot be applied to the stems referred to by
you, although we doubt the general use of stems as you
suggest, for they can be more readily made into cheap
snuff.

(52) A reader asks how to make paste
that will keep in warm weather, and what kind of ma-
chinery is necessary, andhow to make paste in ten bar-
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rellots. A. The addition of a slight quantity of car-
bolic acid to the paste will prevent it from decomposing
during the warm weather. No special machinery is ne-
cessary for the preparation of paste. A large caldron
and suitable arrangements for heating, a steam pipe
being preferable, are all that is essential,

(53) R. 8. asks whether the plant
Caltha palustris, grows here in the United States.
A. It does; and its proper name acoording to Gray’s
Manual is marsh marigold, although frequently desig-
nated simply as cowslip. 2. Also a recipe of a good
indelible ink—a simple recipe. A. Use the following:
2 parts silver nitrate, 4 parts distilled water, 214 parts
gum arabic, 3 parts soda carbonate crystals, 5 parts
liquid ammonia. Dissolve the silver salts in the am-
monia, and the gum arabic and soda in the distilled
water. The two solutions are then mixed togethfpand
slightly warmed, when the whole mixture becomes
brown.

(54) J. H. D. writes: 1. Are the Brush
formof armature and arrangement of magnets and com-
mutators equal to the Siemens? They seem more sim-
ple. A. TheBrushform of machine is very economical
and efficient. 2. Why do you not advise small Brush
machines to be made by amateurs? Is the armature too
hard to make? A. Itis a little more difficult to con-
struct. Brush has patented an armature similar to the
one suggested by you. It would undoubtedly hold to-
gether. 8. Is the Gulcher form of pole piece better than
the Brush? A, We think not. 4. Please give law and
formule of magnetic saturation. A. The maximum
current that should be used is a current but little in ex-
cess of that for which the magnetism is nearly propor-
tional to the current. 5. Please give formule for con-
structing armatures, so I can tell (at certain speed) what
quantity and intensity of current it will give in a proper
magnetic field. A. There is no formula for this. 6.
What No. of wire should be wound on Trouve’s elec-
tric motor shown in SupPLEMENT, No 259, on field mag-
net and armature? A. It depends entirely on the kind
of current you propose using. 7. Isthereany advantage
of placing field magnets in shunt circuit? If so, what
proportion should shunt resistance bear to current? A.
A shut wound dynamo is not liable to injury by short
circuiting. The resistance of the shunt bears a certain
relation to the resistance of the external circuit, and is
generally determined by experiment. 8. In what num.
ber of the SUPPLEMENT do you publish a description
of Siemens’ later machines? A. Inseveralnumbers. See
catalogue.

(55) E. N.—The problem of which you
ask solution is an old *‘catch* question for beginners
in algebra, and can only be done by ‘‘substitution.”
We have not room to give the work, but =38 and y=2.

(56) A. A. 8. asks: 1. Should a telegraph
wire one mile long be inclosed in a heavy glass tube?
Would it have any effect on the wire in the transmission
of messages? A. It might prevent a very slight escape
of electricity to the air, and it would probably increase
the static charge in the line. 2. If a plate of glass, say

will extreme cold or warm weather affect it in any way?
A. At that distance, yes. Toreach astratum of uniform
temperature you would be obliged to go much deeper
than three feet.

(57) E. R.—We do not think that the
English police are all supplied with electric dark lan-
terns. It is possible that some of them are provided
with such lanterns. The lantern is the invention of
M. Grouve. We believe it is not for sale in this country.

(58) M. E. asks the cheapest way to
bring water to factory from well three-fourths of a
mile distant; the water is sometimes four and some-
times eight feet from top of ground; the factory is
probably six feet below the top of the well; steam
power at factory, none at well. Can we not lay iron
pipe, and draw the water to us with an air chamber
pump? How much water can we draw this way through
an inch diameter (inside) pipe, also inch and a halfipipe?
A. 1inch pipe will be useless for a suction pipe for so
great a distance; 134 inch pipe would yield about1 cubic
foot or 7% gallons per minute, on a 4,000 foot suction
with pump at factory; 2 inch pipe would double the
volunie.

(59) A. J. H. & Corwrite:-We-are-using
a'compound of white glue, refined glycerine, acetic acid,
with gamboge for coloring, to form a material for
¢ tableting’ stationery and paper. Thoughjvery flexible
at first it gradually dries hard, and loses its elasticity.
Please give us a recipe that will retain elasticity. We
do not wish a rubber compound, on account of danger,
cost, or objectionable smell of the rubber solvents. A.
The makers of the most widely used compound for this
purpose keep secret the details of its preparation. We
should think your compound a good one, and that pos-
sibly you might overcome your trouble by using a trifle
more glycerine, or a slightly different kind or treatment
of glue.

(60) B. B. writes: The citizens of our
town wish to run water pipes, to be used in case of fire,
from one end of the town to the other, about three-
eighths of a mile. At each end of town is a mill with
about a fifty horse power boiler each, and we have
thought at said places to have a pump connected with pipe
running through streets, with valves and hose connec-
tions at proper places. Is the plana feasible one? If so,
please be so kind as to tell uswhat size pump, pipe, etc.
Will use salt water, and have to draw it about one
hundred feet. A. For your fire apparatususe a 6 inch
cast iron main pipe with hydrants at convenient places.
A fire pump with steam cylinder 14x16, costing about
$550. A pump at each mill would be worth its cost
as an additional means of safety.

(61) A. L. M. writes: I have a engine
2) inches by 4 inches. How much power would such
engine develop at 400 revolutions per minute, with 80
pounds of steam? What size vertical boiler will it take
to supply the above engine? What diameter, height,
number of flues, and size of flues? What thickness will
shell and fiue sheet be? How many feet of heating
surface in such boiler? A. Your engine will develop
234 horse power. You will require 80square feet effect-
ive heating surface in boiler. Boiler 2 feet diameter,
314 feet high. Fire box 20 inches diameter, 15 inches
high, 32 tubes 1}4, shell }{ inch, heads five-sixteenths.

62) D. W. B. writes: I want to cover
my roof with copper or tin. Which will be the cheap-
est and best? A. There is a large difference in cost in
favor of tin. Cistern water from a copper roof is not
fit for drinking or cooking; otherwise copper will last
50 to 100 years.

(63) G. D. writes: I have different arti-
cles of zinc which are to be colored through dippingin a
solution. So farI have tried chloride of antimony; it pro-
duces a nice black coating on zinc, but the solution soon
becomes weak, and too expensive for the purpose.
Have also used a soluti.n of anvildust, sulphur, arsenic,
and muriatic acid; this makes a nice brownish bronze
color, is cheap, and will do very well, but as I do not
know the proportions of the different ingredients, find
it difficult to get the same color, and to work well every
time. A. We know of no cheaper way for making
good work than the chloride of antimony process
that you name. By making a record of the exact pro-
portions by weight of your own cheap process, you
may always secure the same color. Haphazard work
never gives uniform results in chemical operations as
well as in business operations.

(64) J. D. G.—For the breaking stress
of white pine timber and joist: Rule.—Multiply the
square of the depth by the breadth in inches; and this
product by the coefficient 10,840. Divide the last pro-
duct by the length between bearings in feet multiplied
by the depth in inches. The quotient is the breaking
weight in pounds.

Forthe 3//x12//x13 ft. beam.. ....... 30,018 1b.

¢ 47x14/7x18 ft. ¢ 46,690 *
¢ grx g/x18ft. ¢ 53,366 ‘¢
“o¢ 10/7x107x18 ft. 83,384 ¢
s 1RM/x1/x18 ft. ¢ 120,078 *

etc. Safe load about one-tenth of the above.

(65) E. C. desires the best receipt for
preservingasparagus; if possible,the method used by the
German (Erfurst and Lubeck) canning establishments.
A. Cook the vegetables in the usual way in a glass jar
if convenient,and when sufficiently cooked hermeti-
cally seal in precisely the same way as ordinary pre-
served fruit, etc., is treated.

(66) J. R. writes: I have 50 gallons
grape wine made last fall that isimperfectly fermented.
It worked all right for about two weeks, then became
still and remains cloudy. What shall I do to induce
fermentation? A. If keeping the temperature between
70° and 80° Fah. is not sufficient to induce complete
fermentation, add a small quantity of yeast, previously
well mixed with some of the liquor, and gently stir in.

(67) L. C. P. asks a formula for a plating
(electro) solution, using phosphor-bronze for anodes.
A. We do not understand how it can be possible to elec-
trolytically deposit phosphor-bronze. The result of the
action of the current would be the decomposition of
the alloy.

(68) W. E. H—We think you could not
do not better than to study what has been done in the
Tne of your inquiry. You will find in Screwree
AMERICAN SUPPLEMENT, Nos. 54, 380, 425, 437, very in-
teresting illustrated articles on incubators.

(69) G. B.—The simplest galvanic bat-
tery consists of a plate of copper and a plate of zinc im-
mersed in dilute sulphuric acid, one part of acid to ten
of water. It would be well to amalgamate the zinc by
rubbing on it a little mercury after it has been plunged
in the acidulated water. For description of other forms
of battery consult SUPPLEMENT Nos. 157, 158, 159.

(70) W. J. K.—The medical induction
coil does not differ materially from any other. You
will find a full description of the induction coil in Sup-
PLEMENT, No. 160. For medical purposes you should
make the coil about three inches in length, an inch
and a quarter in diameter, using four layers of No. 24
wire for the primary and about ten or twelve layers of
No. 36 wire for the secondary. You will need no con-
denser. By arrangingthe bundle of wires so that they
may be withdrawn from the coil or inserted therein,
you will be able to regulate the secondary current.

(71) C. A. A. writes: Supposing we have
a dynamo and circuit complete, with fifteen arc lights in
the circuit, now I contend that the last lamp in the cir-
cuit produces light at the same instant that the first one
does. Am I correct or not? A. The current is sup-
posed to be equal throughout all parts of the circuit,
and if the lamps are adjusted exactly alike and the car-
bons are all under the same conditions, the lamps should
all produce a light at the same instant.

(72) M. H.—To succeed in making music
by rubbing the rims of partly filled goblets, try wetting
your fingers with a little turpentine occasionally.

(73) J. F. R. says: I have some nuts for
carriage axles to polish: they are plated with brass to
imitate gold; how are those finished, and what is used,
They have a smooth, shiny appearance and not show
any scratches from the buff wheel. There are felt
wheels in the market. Are they any good, or are they
no better than a wooden wheel covered with leather?
A. Use a felt buff and crocus; or if a fine polish is re-
quired, finish with a cotton wheel and rouge.
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Advertising device, M. JacObS.......cccvevennnann. 317,365
Advertising device, automatic, D. J. Stephenson.. 317,240
Agricultural implement, combined, D. L. Aspin-

wall. - .. 817,216
Alkaline silicates, treatmg, C. 8. Lockwood........ 317,389
Alkaline silicates, etc., treating, Lockwood &

Hyatt... . 317,387
Arches, support for centers of masonry,

Ackerson
Ax making machine, Yerkes & Denn..

. 317,012
317,320

" Clotkes line frame, C. L. Williams. ..

. 817,305
. 316,974
317,356

Axle, carriage, P. Cool..
Axle, vehicle, C.-Huehn.
Bag holder, A. R. Hill..........
Bar. See Splice bar.
Barrel stand, Heilbronner & Rosback...
Basket, W. M. Hamilton
Battery fluid, I. L. Roberts.. 317,206
Bedbug trap and caster, combined, H. S. Dosh.... 317,322
Bed, folding, Horn & Hopf veeeesn.. 817,361
Bedstead, Kirby & Littlejohn. . 317,316
Beehive, H. 8. Gideon.. . 317,112
Beer cooler, J. Irlbncker . ... 317,134
Belt shifter and brake, combined, Otto & Metcalf 317,411
Bench. See Wash bench.
Beton or concrete, construction and repair with,

J. C. Goodridge, JT...ccevvuviinriinninnns veees.. 317,338
Beton or concrete, repairing with, J. C. Good-
.. 811,337
. 317,002
. 317,377
. 317,017

Bicycle social attachment, J. A. Kirk.
Billiard table cushion, J. Rivoire..
Bit. See Bridle bit.

Bit stock, J. T. Pedersen.........cceevvvvnnnnnnnnenns 317,187
Block. See Brake block. Paving block. Side-

walk and paving block.
Blower, S. BarrOW.....ccveeueeeereececscecnssncenans 317,436
Blower for;stoves and fireplaces, L. A. Miller...... 317,404

Boards, ete., device for adjusting, D. S. Brown.... 316,941
Boat, J. W. Rough................ . 817,020
Bobbin and spool, J. L. Cheney. ... 316,944
Boiler. See Locomotive boiler. Steam boiler.
Boiler furnace, F. E. Wilson.......c..co.evvuuee eeee. 317,261
Bolt. See Flour bolt.
Bolt, W. F. Morgan
Bookcase, revolving, G. V. Nauerth..
Book clasp, A. C. Hafely...........
Boot or shoe, A. Van Wagenen.
Boot or shoe brace, J. C. Awalt...
Boot or shoe heel plate, W. E. Quiggle.
Boot tree, A. D. Tyler, Jr
Boots or shoes for buttons and buttonholes, ma-
chine for marking the quarters of, A. F. Pres-

... 317,170
. 817,175
. 317,122
. 81T 477
. 816,930
. 317,014
317,476

0« RPN 317,416
Box. See Garbage box. Machine box.
Box fastener, H. Krog, Sr . 317,146

Brace. See Boot or shoe brace. Vehicle spring
brace.

Bracket. See Clothes bracket. Shelf bracket.

Brake. See Car brake. Vehicle brake.

Brake block, H. C. Newton.... 317,17
Brick kiln, T. S. Hawkins. . 817,351
Brick press. J. R. Bowers. . 316,939
Bridle bit, J. Stanley . 317,034
Broiling, toasting, ete., apparatus for, T. Allen .. 317,431
Bucker, portable water. R. A. Williams.. . 317,059
Buckle, J. R. Pollock . 317415
Buckle, lever, J. F. MOIOY...ccvivuiienieencnicrnenns 317,168
Buckles, apparatus for beudmg the hmge ends of,
G.R.KelSeY....coviiiiiiiiiiiiiiiiiiiiieiiinnns 317,376

Buildings, artificial facing block for, H. G. Fiske.. 317,107
Burner. See Petroleum burner.

Button, G. L. Robinson.. . 317,018
Button and fastening, G. W Prent ce.. ... 317,012
Button and necktie holder, collar, E. J. Stell-

317,239
. 317451
. 317183
317,226
.o 10,592
317,230

Button hook holder for shoes,
Button lathe, 8. L. Otis..................

Buttons, manufacture of, A.J. Shipley...
Calculator, tabular, F. W. Child (r)
Camera stand, J. H. Smith
Can. See Oil can.
Cap, 8. Simonson..
Car brake, G. P. Campbell.
Car brake, A. J. Cromwell.
Car coupling, H. T. Beam....
Car coupling, J. C. Boyle
Car coupling, A. A. Dailey
Car coupling, H. Graham.
Car coupling J. L. Griffin.
Car coupling, J. W. Hughes.

317,031
. 317,088
. 317,316
317,284

... 317,120
... 817,342
. 317,363

Car coupling, H. A. Niehaus . 317,178
Car coupling, J. Osford.... . 317,182
Car coupling, J. T. Rainey. . 817,196
Car coupling, T. Smith . . 817,232
Car, dumping, D. H. Valentme . 317429
Car, freight, J. M. Garverick.. . 317,111
Car, hand. D. H. Beach . 317437

. 317,266
. 317,314
... 317,142

. 317,394
... 316,977
... 317,243
. 316,948
. 317,304
... 317,296
.. 316,983

Car platform dust guard, L. B. Wood.
Car, railway, C. F. Crockett.. .
Car seat, sleeping, A. L. Kean.
Car starter, J. Lowbridge..
Car wheel, W. JOSliN.....cocvvierennnans
Car wheel, self-oiling, E. T. Thayer...
Cards, etc., holder for, F. L. Cutter.
Carpet fastener, G. M. Condit, Jr..
Carpet stretcher, W. H. Carter..
Carriage top, C. C. Lawrence
Carrier. See Cash carrier.
Cart, road, I. Barber.........ccveeeeernnnnnns
Cart, self-loading, B. J. Morris..
Cartridge, W. Sublett

Cartridge for electric firearms, E. A. Monfort..
Cartridge implement, W. A. Davis .
Cartridge shells, device for feeding, W. Mason .
Case. See Book case. Coffin case. Ticket case.
Cash carrier, C. Baltzell....
Casting apparatus, C. Wittenstroni.
Casting metal pipe, apparatus for forming moulds

316,954
. 317467
... 317,041

. 317,409
. 317,318
. 317,396

317,281
317,063

for, J. K. DIimmicK...o...oeveeeiiinninniannnnnn. 317,101
Casting metal, facing or moulding material for
moulds for, C. Wittenstrom...................... 317,062

Castings, metal mould for, C. Wittenstrom.
Cell package for fruit, ete., S. H. Smith
Chain, drive, W. A. Draves....
Chain link, drive, E. Y. Moore.
Chair. See Convertible chair.
Nursery _chair.
Chair, A. 8. Carter.
Chair, G. W. Morstatt.
Chair seat and chair, F. Latulip
Check rower, Willett & Fitzgerald
Chicken brooder, F. Rosebrook....
Chime, orchestra, J. R. Lomas..
Chimney cap, C. W. Carll
Chopper. See Cotton chopper.
Chuck, drill, A. B. Landis.................
Chuck, lathe, E. B. Bailey...
Churn, J. & J. C. Matson
Churn, W. J. Rogers.....
Churn dasher, J. F. Hale.. .
Cider mill and press, B. F. Criley.

... 317,083
. 817,103
316,992

Foldmg chair.
Swinging chair.

317,295
317,468
317,382
. 311,257
. 817,210
... 317,391
eeees 317,204

317,148
. 316,931
. 316,988
317,019
317,124

. 317,313
Cigar perforator, . Tuecke........ . 817,247
Clasp. See Book clasp. Spring clasp.
Clasp for purses, etc., E. P. Hinkel.................. 317,358

Clock and lamp regulating mechanism, combined

alarm, J. M. Crawford..........
Clock, illuminated, J. M. Crawford..
Clock movéinent, F. A. Lane........
Cloth, ornamentation of, C. J. Cox..
Cloth pressing machine, R. Patrick, Jr....
Clothes drier, Martin & Head............
Clothes line fastener, G. C. H. Hasskarl.

........... 317,312
. 817,09
317,380
... 317,310
... 317,185

. 316,987
317,350
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Clothes rack, Spross & Meeker. .. 317,236
Clutch, friction, J. H. Cooper... .. 817,306
Clutching device, C. P. White . 317,056
Cock, siphon, F. W. Lyman....... . 311,465
Cockle separator, L. & J. M. Morgan. . 317,169
Coffin case, I. C. Shuler............ .. 317,029
Colors, grinding, J. C. Jessup..... . 317,367
Column, architectural, G. J. Weber...........c.c.... 317,053
Comb. See Curry comb.
Compressor cylinder, W. H. Worthen....... ...... 317, 8
Condensing engines, safety apparatus for, C. C.
Worthington......ooovveiiiniiiiiiiiiiiiiennan 317,069

Converters, appliance for regulating the blast
pressure of, J. P. Witherow.....................
Converters, blast appliance tor, J. F. Wilcox
Converters, regulating the blast pressure of, J. P.
Witherow....cooiiiiiiiiiiiiiiiiiiiiiiiiiiiiinas
Convertible chair, B. C. Odell..
Cooler. See Beer cooler.
Cooling buildings, etc., apparatus for, H. C. John-

317,264
317,000, 317,001

F L Y .. 316,976
Core arbor, A. J. Doane. . 317,102
Corkscrew, E. P. Haff... .. 317,123
Corkscrew, H. Strait.. .. 317,038
Corset, T. 8. Gilbert............... . 817,335
Corset and shoulder brace, combmed I Strouse 317,473
Cot, C. P. Nash 317,174
Cotton chopper, W. Price 317,195

Counting attachment for machines,

Coupling. See Car coupling. Pipe coupling. Rail
coupling. Thill coupling.

Cow milkers, protector for, H. A. Thompson...... 317,045
Crank lubricator, G. A. Porter .. 317,191
Cultivator, J. T. Atterbury. .81n.2m
Cultivator, D. Brunson.... .. 316,942
Cultivator, M. T. McGee.. .. 817,400
Cultivator attachment, R. R. L.omax. . 317,592
Cup. See Oil cup.

Curry comb, J. W. Gridley 317,341
Curtain pole joint, R. S. Gould... 317,339
Cushion. See Billiard table cushion.

Cuspidor, D. M. Ireland 317,364

Cuspidor, H. Strait....
Cuspidor, J. J. Walton..
Cut-off valve gear, W. C. Champlain.

.. 317,039
.. 817,251
.. 817,299

. 317,393

Cutlery handles, forming, W. L.orenz .

Damper, stovepipe, H. B. Todd. ......coovvvuuiennns 317,046
Desk, W. H. Wetmore . 317,253
Desk, folding reading, D. D. Bowman.... 317,288

Digger. See Potato digger.

Ditching machine, J. W. Zeis... .. 317,481
Door and gate spring, Headington & Malin.. .. 317,132
Door check, J. Krumscheid............... .. 317,147
Door holder, sliding, W. E. Haycox.. .. 317,352
Doubletree protecter, T. Feyen..... . 317,105
Draught equalizer, J. N. Bowyer... 317,081

Drain pipe, straight-edge for laying, H. C. Lowrie 317,158
Drawing and spinning hemp, etc., machine for, J.

Drawing and spinning hemp, machine for, J.

3111
Drier. See Clothes drier. Offal drier.
Drier, A. Munzinger, 317,172
Drill, J. M. Glenn... veeee.. 817,336
Drills, machine for making, W. . Boardman.. 317,287
Dust pan, E. C. Atwood 317,433
Eaves trough trap, W. B. Porter .. 317,011
Eccentric lubricator, E. Kay.... . 317,072
Egg tester, W. Kirkpatrick . 81%,462

Electric lines, support for underground, S J.
Fague..

Elevator. See Grain elevator. Hay elevator.
Elevator bucket, W. M. Babbott et al
Elevator safety device, M. L. Wright..
Elevators, controlling the operatlon of G. H

Reynolds

Embalmer’s table, H. B. Knowles.......ccccceeen.. 316,980
Engine. See Wind engine.

Evaporating pan, salt, G. H. Smith................. 317,229
Extension table, Copeland & Durgin................ 316,946
Extractor. See Spike extractor. Stump ex-

tractor.

Fan, M. Rubin.. . 317,211
Fanning mill, B. S. Constant, . 317,094

Fanning mill and cockle separator, comhmed E

ceel 317,412
Farm gate, C. Walker .. 317,048

Faucet and vent, combmed H. B. Lytle.

.. 317,466
Fence, G. T. HAMMONA......eevviiiiieiiirannnnennn 317,344
Fertilizer, phosphate, W. S. Pierce.................. 317.010
File, letter, A. Dom . 816,951

Filters, apparatus for cleaning the filtering medm

of, Hodgkin & Perrett... . .. 317,457
Firearm, magazine, H. S. Maxml .. 317,162
Fire escape, W. F. High........... . 316,969

Fire escape platform, R. Hammill. cee . 316,960

Fire extinguisher, chemical hand, E. H. Lewis.... 317,152

Fish into layers, machine for cutting blocks of,
MoOSeS & ANATEWS....vieeniereeruneaerennnensnenns 317,469

Flour bolt, centrifugal, A. ITeine.
Flower stand, P. J. Cunningham..
Flushing apparatus, automatic, B. J. Hea]y
Folding chair, Merritt & Muller..

Folding table, J. Danner...... . 317,097
Food for calves, S. Sanborn... . 317,021
Forges, detachablelever for, J. F Wmchell (r).... 10,593
Fork. See Hay fork.
Frame. See Clothes line frame.
F'ruit picking stand, adjustable, T. Elliott.......... 317,325
Furnace. See Boiler furnace. iot air furnace.
Metal heating furnace.
Furnace grate, L. Passmore ... 317,184
Furnace grate bar, J. Burrell. . 317,439
Furniture, household, A. Herig . 317,355
Gauge. See Liquid gauge. Steam and water
gauge.
Garbage box, W. C. Groff, ST.....cevviieriiinnnnnnns 317,452
Garment hook, G. R. Grimes. ....cccoeeeuuneerunnnns 317,343
Gas. apparatus for generating illuminating and
heating, J. W. Mitchell........................ .. 317,407
Gas, apparatus for manufacturing, R. B. Strapp... 317,423
Gas conductors, joint for natural, J. N. Pew....... 317,009
Gas for illuminating and heating purposes, manu-
facturing, J. W. Mitchell. . 317,406
Gas from mains, preventing leakage of, H.
MBS . iiiiiiiieieiiteeietssenniieesseneaanans 317,408
Gas from wood, apparatus for manufacturing, G.
RamBdell........oooiviiviiiiniiiiiiinnn., . 317,194
Gas governor, automatic, J. S. Connelly . 316,945
Gas mains, safety shield for, R. Heber . 316,967

Gas under pressure, conduit for the conveyance
of, H. Bartley.......ocvviiiiinniniiinnnnnnnne, ee.. 317,283
Gate. See Farm gate.

Gate, 8. E. Miller...... o . 317,405

Gate, S. G. Wilkerson 817,058
Gelatine when combined with tannic acid, ete.,
treating, C. S. Lockwood et @l.................... 317,390

Generator. See Steam generator,
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Glass bottles, etc., inishing the mouths of, G. W.

. 317.269

Globe, tellurian, T. H. Costello .. 317,307
Gold from its chlorides, apparatus forthe electro-

deposition of, E. P. Thompson................... 317,246

Gold from its ores by electro-chlorination and de-
position,apparatus for the separatlon of,E. P.

Thompson . 317245
Governor engine, D. P. Davis...... . 317,098
Governor, steam engine, R. M. Beck . 317,285
Grain binder, R. Brown..... ...... . 317,292
Grain elevator, C. Hayes . 317,353

Grain shovels, device for operating power, J.

Bradford......coeeiiiiii i 317,083

Grate and heater, combined open, W. W. Patton.. 317,006
Grinding mill, J. & W. L. Beall.. .. 316,936
Gun, machine, H. S. Maxim.... . 317,161
Hair curling pin, J. Schwiebert. .. 317,216
Hammock, invalid, A. Leslie . 317,383

Hammock spreader, W. E. Brock. . 317,291
Handle. See Satchel handle.
handle.

Harness, R. J. Clark
Harness back band, W. Hardy.
Harness pad or lining, H. C. Babcock
‘Harrow, cutting and pulverizing, T. McClelland...
Harvester, corn, J. D. Burlie..
Harvester, grain binding, L. Miller
Harvester platform, J. Garrard. . . 316,957
Harvester reel, F. Laqua........cc.o..oeueel . 317,150
Hat brim curls, machine for trimming, J. Blge-

Satchel or bag

. 316,991

317,286

Hat brims, machine for planing the folded or
curled edges of, R. Eickemeyer ... 317,324
Hat block chuck, R. Eickemeyer . 317,104

Hat curling, finishing, or trimming machme,
Tweedy & Yule ... 317,425
Hat machine tool coupler, T'weedy & Yule. ... 317,426
Hay elevator, J. M. Foote.. ... 317,109
. 317,185

Hay fork, horse, T. D. McKmuey

Hay press, {. N. Cauthorn........ . 317,297
Hedge trimmer, hand, B. F. Bell . 316,937
Heel machine, A. J. Langelier....... . 317,149+
Heel nailing machine, ¥. F. Raymond, 2d. . 317,19

Hinge, spring, 8. 8. Niles.................... . 317.410
Titching device for vehicles, D. S. Munger. . 316,996
Hog cholera remedy, C. P. Smith.............. . 317,228

Hoisting cage or elevator unloader, automatxc, D.

Holder. See Bag holder. Door holder.
holder. Necktie holder. Paper holder.
and pencil holder. Photographic tilm holder.
Pillow sham holder. Sash holder. Wagon
stake holder. .

Holster for pistols, 0. M. HansCOM....ceeevuveanans 317,128

Hook. See Garment hook.

Hoof parer and evener, A. Knapp......ccooeeeeenes 316,978

Hop trellis, J. Lipe.. . 317,385

Horseshoe, W. F. Raymon . 317,200

Hot air furnace, 1. Patric.. . 317,005

Hub attaching device, G. A Keene . 317,144

Hub, vehicle, J. Maris................ . 317,159

Hubbing machine, W. R. Hartigan.... ... 317,131

Hydrocarbons, apparatus for burning volatiliz-
able, De Bay & De Rossetti.

Hydrometer, H. Guth

Ice, apparatus for eliminating foreign substances
from water for obtaining clear and pure, F.

317,444
317,453

L =Y -5 A P 517,366
Ice cream freezer, J. H. Dunbar..... e 317,446
Incandescents, apparatus for carbonizing, O. A.

D (T T P S . 316.993

. 317,110
Insulator for electric wires, W. H. Wright.. . 317479
Jack. See Shoe finishing jack.

Joint. See Rod joint.

Journal bearing, R. W. Hardi€.......cooeeveeinnenas 317,345
Kiln. See Brick kiln.

Knife. See Pocket knife.

Label holder, W. A. Amberg.......iveiveveeecnenes 316,929
Lace reel, G. E. Fox 316,955

Ladder, H. H. Schumann..
Ladder, sectional, P. T. Gates
Lamp, M. Matthews..

Lamp bracket, G. S. Stauﬁacher
Lamp extinguisher, H. D. Rlchardsou. .
Lamp, incandescent electric, C. H. F. Muller.
Lamp, street, H. G. Schuette..
Lantern, N. P. Towne........
Lasting machine, P. A. Coupal.

. 317,024
. 316,958
... 317,160

. 317,231
. 317,208
L 317an
... 317,115
. 317,047

. 317,309

TLathe, L. C. RoAier... ..c.ocit vevieriiiiiienniiinnnn, 317,209
Lathe feed mechanism, J. Flather.................. 317,449
T.eather cutting machine, D. Knox.................. 314,463

Leg fastening and clamping attachment, remova-
able, G. W. Zeigler,
Level, J. Walsh et al
Lifter. See Transom lifter.
Liquid gauge and alarm, electric, J. C. Boyle......
Lock. See Seal lock.
Lock, A. L. Becht...
Lock, P. Mathes. .
Locomotive boiler, C. B. Coventry...

Lubricator. See Crank lubricator. Eccentric
lubricator.
Machine box, J. G. Buzzell........... F . 317,087

Manhole cover for sewers, street vaults,etc. ,self-
locking, H. C. Lowrie ... 317,153
Mechanical power, G. E. Saunders. . v 317,023
Medallions, ete., manufacture and ornamentation
of, J. G. Kearsing ... 317,143
Medical rubbing apparatus, M. G. Farmer . 317,327
Metal heating furnace, W. Harty . 316,93
Mill. See Cider mill. Fanning mill. Quartz mill.
‘Windmill.
Mosaic of glass and lead glazing, H. F. Belcher....

317,0m

Motor. See Sewing machine hand motor. Siphon
motor. Spring motor.

Motor, H. W.Teal......ccceviveninncannnnnns . 317,044

Movement cure apparatus, M. G. Furmer . 317,528

Nail driver, S. Perry..........c........ . 317,189

Nail machine, wire, F. H. Hardman
Necktie holder, E. K. Haynes.
Nursery chair, B. C. Odell..
Offal drier, ¥. G. Wiselogel.
Oil can, pocket, G. A. Payson
Oil cup, E. Lunkenheimer.

. 317,130
. 317,354
. 317,180
. 317,061
. 317,007
. 317,464

Oil press cloth, G. Oliver . 317,003
Ore separator, J. C. Porter . 317,192
Overalls, G. Gaston....... . 311,334
Overshoe, J. S. Hopkins. . 317,380

Pad. See Harness pad.
Paint, mixed, W. F. D. Pascoeetal................. 317,004
Pan. See Dust pan. Evaporating pan.

Paper holder, ornamental and fly, V. G. Tansey... 317,241
Paper lifter, adhesive, A. Spitzli.........coooiiien.. 317,234
Paper pails, machine for pressing the bodies of,
Leonard & Stevens.........coeveeeiiiiiiiniiiinn. 316,985
Paper pulp peils, ete., calendering machine for,
Leonard & Stevens ................ .. 316,984
Paper pulp screen, F. X. Black .. 316,938
Paraffine from oils, apparatus for extracting,
‘Williams & Bragg .. 317,060
Paving block, H. G. Fiske........ . 317,108

Peanut and coffee roaster, G. W. Harris............ 317,348
Pen and pencil holder, pocket, F. G. Davison...... 317,319
Pencils, sponge holder for slate, W. I1. Shaw...... 317,026
Petroleum burner, E. B. De la Matyr............... 316,950

Photographic tilm holder, Eastman & Walker....
Photographic fllms, roller holder for, W. A. & L.

316,952

H. Bannister.. .c.ccvvvieviiecennernecrensncianees 316,933
Photographic fillms, roller holder for, Walker &
Eastman... cveiveceeeoevoreeeireneeoionen 317,049, 317,050
Pianos, repetition action tor upright, C. P. Ras-
TOUSSEI. ¢t veeeacesansnsaseasocasnsassensaononnnons 317,198
Picture frames, fastening for the backs of, T. C.
Vail... . 317,248

Pillow-and bolsterjwith attachments, ventilated,

B.F. Nicholas....iiiiiiiiiieriinrerarionnnnnnnnns 316,999
Pillow sham holder, J. H. Ward............ccooeeuee 317,052
Pin. See Hair curling pin.

Pin sticking machine, J. W. Naramore............. 317,173
Pipe. See Waste pipe.

Pipe and bolt threading apparatus, A. Saunders.. 317,022
Pipe coupling, T. Siddall........ .....cc....e beesenans 317,030
Plane, G. A. CLHfford.....covvviiiiiineiniinionnennnens 817,092

Planing machines, roller and bonnet attachment

for, D. T.ane.... . 317,319
Planter, check row, W. C. Woods....
Planter, check row corn, D. M. Culver.
Planter, corn, W. M. Ammerman
Planter, corn, J. C. Barlow......
Planter, corn, T. Craven...
Platform spring, W. Crago...

. 317,311
. 317,0%

Plaster casts, treating, Joy & Lewen . 317,369
Plasters, composition for, W. N. Baker... . 316,932
Pliers, punching and cutting, H. F. Osborne....... 317,181
Plow, S. B. Williams . 317,260
Plow attachment, J. R. Gregory. eeeeeeeenas.. 317,340
Plow, sulky, S. Gesley....cot coviieiieeniineninennna, 316,959
Pocket knife, W. F. Rockwell.......cc..ooviiiiiennns 317,208

Points and signals, mechanism for actuating and

interlocking, H. A. Johnson.......ccocvueivnnens 317,137
Potato digger, N. K. De T.aflame........cceeevueenes 316,949
Power. See Mechanical power.

Power press, E. Barrath.......co.o.civiiiiiiiiinnnens 316,935
Power press, A. H. Merriman. ......coeovveecieennas 316,989

Press. See Brick press. Hay press. Power press.
Sheet metal flanging press.

Printing machine, E. Prouty.......ccoeevveeiiiiionns 317,470
Printing machine delivery apparatus, W. Scott.... 317,218
Printing machine, lithographie, C. Potter, Jr...... 317,194
Printing press sheet flier, G. P. Fenner............. 317,329
Protector. See Doubletree protector.

Pulverizer, A. Skinner. ... 317,221
Pump, A. Reis ... 317,015
Pump, ale and beer, E. Schlimbach................. 317,214
Pump, double-acting torce, G. E. Sprinkle ... 317,422
Pump attachment, dredge, C. H. Booth............ 317,080
Push button, T. C. Frenyear......c.ccceeeeeeeerareanns 317,450
Quartz mill, C. J. Hodge . 317,359
Rack. See Clothes rack. .

Rail coupling, J. B. Witty . 317,085

. 317,202

Rail joint, A. W. Agin....
Railway, cable, G. B. Bryant.. . 317,085
Railway, cable, J. H. Pendleton . 317,008

317,244
317,235

Railway cross tie, H. Thielsen....
Railway, electric, F. J. Sprague.........ccccovveeennes

Railway girder rail and rail joint, A.J. Moxham.. 316,994
Railway, gravity, C. H. Alcoke......ceviiiiinennnn 317,273
Railway grip, cable, G. B. Bryant ... 317,086
Railway mechanism, cable, T. L. Johnson. . 317,139
Railway rail joimt, M. F. Buch.: ... 317,293
Railway rail joint, S. Stewart........cccoovieiininnn 317,037

Railway station, train time signal for, C. M. Sex-

ton..
Railway switch, A. Ayres...
Rajlway witch chair, D. Sullivan..
Railway switch, street, O. Bangs
Railway system, cable, T. I.. Johnson
Railway trains, pneumatic time signal for.C. M.

(S5, 7o) « PSP 317,224
Railways, rolled or forged metal chair for, A.J.

317,225
317,434
317,042
317,282
317,140

Railways, subway or conduit for cable or electric,

T. C. Clarke
Reclining chair, G. A. Hor
Reel. See Harvester reel.

Lace reel.
Refrigerating apparatus for the transportation of
.meat, etc., H. C. Johnson.

316,975
317,126
317,135

Refrigerator, W.I. Hall...
Retort, D. Jarves

Revolving drop-leaf table, W. H. & D. J ohustou 317,141
Revolving rake, J. H. M. FOrcK. oovvnienernnaniennnn 316,954
Roaster. See Peanut and coffee roaster.
Rock drills, friction clutch tor, G. M. Githens..... 317,113
Rod. See Sounding rod. )
Rod joint or coupling, H. C. Lowrie......... 317,154, 317,155
Rods, flexible coupling or joint for wooden, H. C. :
Towrie 317,157

Roof tiles, device for fastening, F. Plumb.
Roller roughing machine, A. Mitchell.

317,414
317,167

Rolling machine, metal, J. Beavis (r)... 10.594
Roofing compound, Hawes & Green, 2d 316,964
Roofing, iron, W. C. Langenau . 317,381
Roofs and walls, metallic plate for covering, G. A.
Nebeling ... 317,176
Rowlock for racing boats, etc., E. F. Ward . 317,430
Rudder connection for boats, E. D. Joyner.. .. 317,460
Rule, dress cutting, A. M. Freeman ... 317,332
Ruler, O. Pederson............c..... . 317,188
Ruling machine, E. W. Blackhsall . 317,078
Ruling machine, Metzger & Cooper.. . 316,990
Safe spindles, coupling device for, H. Pund. . 317,411
Sash balance, W. ¥. Winship............... . 317,262
Sash fastener, P. J. Donohue. . 317,321
Sash fastener, J. Walsh....... 317,051
Sash holder. G."A. Grenville . 317121
Satchel handle, A. Goertz . 317,114
Satchel or bag handle, sheet metal, R. W. Chap-
25T« 317,300
Saw jointing, gauging, and setting device, V.T.
CUMMINES. sttt eeeiiiiirietiiiiirieriieeaieeannns 317,442
Sawmill set works, D. Lane ... 317,318
Sawmill set works, B. E. Sergeant. . 317,221
Sawmill set works, T. S. Wilkin...... . 317,256
Scales, etc., roller or wheel for platform, H. K.
316,981
Scraper, wheeled, Bailey & Rebholz.. ..317,279, 317,280
Screen. . See Paper pulp screen. Wludow screen.
Screw threading machine, C. E. Coe................ 317,303
Screws and bolts, expansion fastening for, F. H
BVADS. 1ttt tuuencaarnanenreeeaneeeassessassnncannns 317,448
Seal lock for car doors, F. H. Meyers.......c.eeeeu.. 317,403
Semaphore, S. H. Harrington.......ccceeevieiennnnns 317,347
Separator. See Cockle separator. Ore separator.
Sewer cleaning apparatus, H. C. Lowrie... . 317,156
Sewer trap, J. Demarest.......ccociiivnnnn .. 317,099
Sewers, water pipes, etc.,apparatus for ﬂushmz,
J. Scott......... 317,625

Sewing machine feed mechanism, R. W. Whituey 317,265

Sewing machine for flossing, House & Dimond.... 317,362
Seeding machine, force feed, J. L. Riter.. . 817,204
Sewing machine hand motor, J. F. White... . 317,057

Sewing machine tension device, J. W. Post........ 317,193
Sewing machine trimming attach ent, Roberts &
Forbes......... retteteeesssitiseasastenaananen oee. 317,206
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Sewing machine trimming mechanism, T. C. Rob- Wood, preserving.' J.P.Card......ccceenvniiiinnnnn.

inson.. 317,419 | Wood, preserving, Hansen & Smith
Shafts from heat, protecting, A. T. Ballentine 317,435
Sharpening tool, N. S. Stowell.....ccvveeiieninnnann 317,424
Shawl strap, M. RUbiD.....ccviiiiiiinirnnnneenennnn. 317,212 DESIGNS.
Sheet metal flanging press, R. H. Tweddell et al.. 317.427 .
Shelf bracket, B. F. TAtEM..........vvveveeeeennn.s 317,242 | Bottle or jar, R. Crooks -+ 16,009
Shell, B. B. Hill.cecveveveeensvesessreneessesnenannns 316,970 | Card receiver, W. Harris - 16,072
Shipping and transferring coal, salt, etc., appara- Cards, ace of spad.es for, H. M. Rosenbaum.. . 16,075

8 £0T, Au R LATEC. < evvvveeneeveeesesennerenennss 316,952 | Carpet, N. Komori - 16,074
Shirt bosom, Price & Wallach .. 817,417 | Cruet, M. Ams.... - 16,086
Shoe, W. D. Hall................. 317,127 | Gimp, H. Wynkoop.. - 16,076
Shoe finishing jack, J. F. Child . 317,091 | Lamp body, G. C. Thomas. - 16,018
Shoe lasting machine, A. S. Libby . 317,354 Pendant, B. Dreyfus......... . 16,070
Shoulder brace, 1. Strouse .. 317,474 Shot case, sample, A. Euston.... . 16,0711
Shovel mechanism, automatic, C. J. Rinderkneeht 317,016 | Stove or range, W. H. Swanton. - 16,017
Sidewalk and paving block, H. G. Fiske. ........... 317,106 Tea se.t, E. Haviland......coooiiiiiiiiiiieiininnnennn 16‘.073
Silk from the eocoon, device for reeling, E. W. Ten-pin, R. B. CO0leY...ccvtriritiiiiiriniiennnnnnenens 16,088

Type, H. Brehmer. .......c.ovuieeiriineeineeanannannns 16,0€7

Serrell, Jr... .. 317,222
Silk threads, method of and device for testing the

size of, E. W. Serrell, JT...ciciveeiieeiienenenenns 317,223
Sink valve, C. M. TacK......coiviiriiiirrnenciecieanes 317,043
Siphon motor, hydraulic, Baloche & Krahnass 317,074

Snow plow, railway, G. W. Hopkins................. 3
Soda in combination with zinc oxide, etc., treating
silicate of, Lockwood & Hyatt...
Sounding rod, H. Case...............
Sower, seed, J. Price........
Spark arrester, H. E. Bradley.
Spike extractor, A. W. McCaslin...
Spikes, roll for making, H. W. Fowler.
Spindle and flier for spinning hemp, etc., J. Good. 317,118
Spindle and flier forspinning rope yarn, J. Good.. 317,116
Spinning machine, A. B. Edmands .. 317,323
Spinning mule, E. C. A. Masson .. 317,397
Splice bar and car replacer comb’d, H. H. Littell. 317,386

Spring. See Door and gate spring. Platform
spring.

Spring clasp, E. S. Smith.... .. 317,032

Spring motor, G. Jiencke . 317,368

Stand. See Barrel stand. Camera stand. Flower
stand. Fruit picking stand.
Staple driving and dinching

implement, W.

316.998
31%,190

Steam boiler, G. A. Porter
Steam boiler heads, machine for flanging, ¥. L.

Kollberg . 317,145
Steam generator. sectional, T. C. Joy. 317,370
Steamer, culinary, G. ¥. Seavey......... .. 317,219
Steaming grain, apparatus for, W. H. Justus . 317,461

. 317,254
317,166

Stool for tables, counters, etc., J. Whipple .
Stove grate, H. W. Merritt...ccoveeiriiiiiieiennnns
Strap. See Shawl strap.

Stump extractor, K. S. Hunt... . 317,458
Suspender end loop, J. W. Smith. 317,231
Swinging chair, J. H. Shields ...317,027, 317,028

Syringe, vaginal, T. KerN.......uoevviiivnruiinnnenns 317,375

Table. See Embalmer’s table. Extension table.

Folding table. Revolving drop-leat table.
dining,

Tables, revolving waiter for W. M.

Knoeller
Tack driving machine, A. 8. Libb;
Tack, lasting, W. M. Cave et al....
Telegraphic relay, G. W. Gardanier .
Telephone, portable, O. H. Saxton.. .. 317,213
Telephone stand, revolving, E. F. Weaver .. 317,252
Telephone transmitter, G. W. Driwbaugh......... 317,445
Thill coupling, A. G. Brandt.. teee.. BIT,084

Thill coupling, R. Hart . 317,349
Thill coupling, J. A. Robison.. 317,207
Thill coupling, G. W. Simons 317,421
Thill coupling, C. C. Wright..... 317,070
Thrashing machine, A. J. Redman. 317,201

Thrashing machine band cutter and feeder.
McHenry & O'Donnell.cc.ceeeeeeeieeneaeennncanas
Ticket case, conductor’s, S. Engel..................
Tile for furnace lining, perforated, W. Huston...
Tire setter, G.J. Weber..........ccoeeiiiiiiininen... i
Tooth, artificial, M. W. Williams............ceueees 317,259
Torpedo placer, J. O. Bogegs..... .. 317,019
Toy spring gun, F. W. Goodyear.................... 317,119
Tracing the outline of the human foot, instru-
ment for, A. W. Cox
Transom lifter, C. E. Steller...
Trap. See Bedbug trap. Eaves trough trap.
Sewer trap.
Trimmer. See Hedge trimmer.
Tub. See Wash and hath tub.
Tuck marker, K. C. ReeSe......ccceveereerecnnienccnns
Type writing machine, J. A. Kaley..................
Upholstery trimming and making the same, H. C.

317.418
317,311

T 317,151
Valve gear, J. B. Sutherland....,...... 317,475
Valve gear, engine, Abrams & Nilson. . 317,0mM

Valve, hydraulic, R. H. Tweddell et al............

317,428
Valve operating mechanism, L. T. Scofleld........ 317,217
Valve, regulating, E. Hill.....c..ccooauieen. . 317,357

.. 317,164
.. 317,3%
.. 317,040
..3men
.. 311,179
. 317,413

Vehicle hrake, J. L. McIntosh et al..
Vehicle seat attachment, F. A. Mackie.
Vehicle spring brace, E. J. Strong....
Vehicle, two-wheeled, C. D. Adams.
Vehicle, two-wheeled, T. O’Brien...
Vehicle, two-wheeled, W. C. Pitner.. .
Vehicle, two-wheeled, R. G. Wood. .. 317,068
Vessels, floating sunken, A. Amiro. .. 317,214
Wagon, buckboard, D. Stebbins....cceeeeviiiniannen
‘Wagon, salvage corps, C. T. HOllOWaY...cvvuuurenn. 316,371
Wagon stake holder, H. Johnson... .
Warping chock, H. I.. Murch
Warping machine, J. Ryle.......oiiienniiiinnnnnns
‘Wash and bath tub, combined, J. B. French...... .
‘Wash bench and wringer, combined, J. Dennis....
‘Waste pipe for wash basins, bath tubs, etc., O. H.

317,100

‘Waste pipe trap and valve, P. Harvey
‘Watch barrel, J. Hay
Watch case springs, fitting for, Fitz Gemld &.

Waterclosets, etc., supply valve for the flushing
tanks of, H.C. Weeden........oceeivennnenenenns 317,055
‘Water pipes, anti-freezing attachment for, W. G.

FrederiCK. .iivuieiiiirniieneieiiiiernreniiecannnns 317,331
Weighing and recording device, electric, E. H.
Amet..iiiiiiiiiiiie e 317,432

Weighing apparatus, automatic grain, C. Seessle.. 317,220
‘Wheel. See Car wheel.

Wind engine, H. B. Colman
‘Windmill, J. Challberg..
‘Windmill, G. H. Pattison.

.. 317,186
. 316,940

‘Window glass fastener, Braun & Bohn. . .
Window screen, A. H. Hill.................... .. 317,456
Window shade and awning, D. R. Stedman........ 317,238

‘Windows, preventing the formation of ice on

... 317,266

Wire tension apparatus, W. K. Woodbridge....... 317,267

W,00d, -apparatus for creosoting, Hansen & Smith 316,961

‘Wood, cutting and packing kindling, J. L. Sey-

ur.. .. 317,420

Wood flller, H. Hales .. 317,125

Woogq, etc., ornamenting the surfaces of, D. L.
Daran.....cocaeee cenene tereesssatsensteenseenns . 3131
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TRADE MARKS.

Boots and shoes for misses and children, P. Cox

Shoe Manufacturing Company ... 12,203
Brushes, toilet, C. Loonen . 12,214
Chewing gums, Danheiser Bros. & Co........ccuuuee. 12,204
Cotton goods, bleached, Kall River Bleachery...... 12,207

Fish, boneless preparation of salted, J. O. Procter,
................... 12,220
Gloves, kid, Roman Bros... . 12,222
Gold for dentists’ use, preparations of, S. S. White

Dental Manufacturing Company . 12,225
Hams and cured meats, smoked, Rohe & Brother.. 12,221
Medicinal confections, F. A. Uhlich................. 12,224
Medicine in capsules, K. Jeserich...........ccoveeue 12,213
Mineral spring water, natural, Bullard & Foster.... 12,202
Mineral water, certain natural, Forbes & Plaisted.. 12,209
Mineral water, certain natural, I.. W. McConnell.. 12,217
Nails, Plume & Atwood Manufacturing Company.. 12,219
Preparations for the laundry, certain named, A.

M. Ross & Co .o 12,223
Remedy for pulmonary diseases, M. F. Eaga, . 12,206
Soap for laundry and toilet uge, L. & J. Oakley....» 12,218
Soap, laundry, N. K. Fairban® & €0.................. 12,208
Soap, toilet, bath, and laundry, Gowans & Stover.. 12,210
Soaps, laundry and other, Empire Soap Company.. 12,206
Tea, mixed, J. Babillion f....12,199, 12,200
Tobacco, chewing, P. H. Hanes & CO...ovvvvvnnnn.nn 12,211

Tobacco, cigars, and cigarettes, flne-cut chewing,
granulated, and other kinds of smoking, Hull,

BOeSEET & COuvenrreieniienineeieeeneenesonerarannas 12,212
Tobacco, cigars, and cigarettes, smoking and chew-
ing, H. W. Meyer..coittetieienniienennnnnnss 12,215, 12,216

. 12,201

A Printed copy of the specificatlons and drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866; but at]increased cost, as the
specifications, not being printed, must be copied by
hand.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, at "'a. cost- of $40 each. For full instructions
address Munn & Co., 381 Rroadway, New Vork. Other
foreign patents may also be obcained.

Shovertisements.

Inside Page, each insertion - - - 73 centa n line.
Back Pace, ench fusertion - - - $1.00 a line.
(About eight words to a line.!

Engravings may head advertisements at the same rate
per line, by measurement. a the letter press. Adver-
tisements must be received at publication oﬁ‘ice as early
as Thursday morning to appear in next issue.

GET THE BEST AND CHEAPEST.

SNUF AGENTS UNITFR) STATES
J. A, FAY & CO.,
(Cincinnat{, Ohio, U. S. A.)
Efx&llusive Agents and Importers for the United States,
of the

CELEBRATED
PERIN BAND SAW BLADES,

Warranted superiorto nll others in auality. ﬁnish,
unitormity of temper, und general durva ill(y.
One Perin Saw outwears three ordmary saws.

&, # 3Printing Press o,

e
& Cara & Label Press $3. Lar, ier sizes $5 to $75.

For old or youn Everything easy, print-

d directions. Send 2 stamps for catalogue
of Presses, Type, Cards, etc. to the factory.
KELSEY & C0., Meriden, Conn.

Bolt

< Fine Taps and Dies,

= AN DUZENS

&= MECHANICAL

MANUFACTURED BY

EW VAN DUZEN. s
PERFECT
NEWSPAPER FILE

The Koch Patent File, for greservlng newspaper ,
azines, and pamphlets, has been recently 1mpr0ved
price reduced. Subscribers to the SCIENTIFIC AM-

ERICAN and SCIENTIFICAMERICAN SUPPLEMENT can be
Ofé)phed for the low price of $1.50 by mail, or $1.25 at the
ce of this paj per Heayy board sides; inscription

“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.
Address
MUNN & CO,,

Publishers SCIE3ITIFIC AMERICAN:
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A TEW GHOLGE TECHNIGAL DOKS,

RECENTLY PUBLISHED.

Davis.—A Practical Treatise on the Manufacture of
Bricks, Tiles, Terra-Cotta, Drain Tiles, Sewer Pi{ve,
Fire Clays, Fire Bricks, Roofing, Flooring, and
Tiles, &c., &c. Including full detailed descriptions of
the most modern Machines, Tools, Kilns, and Kiln
Roofs used. Illustrated by 228 engravings and six
plates. 8vo. 472 pages,

Duwmowsky-Brn.nnt.—A Practical Treatise on the
Raw Materials and Fabrication of Glue, Gelatine, Gela-
tineé_veneers and Feils, 1singlass, Cements, Pastes
Mucilages, ete. Inciuding a deseription of the most
recent American processes. 35engravings. 12mo, $2.56

Wahl.—Galvanoplastic Manipulations., A Practical
Guide for the Gold and Silver Electroplater. Compris-
ing the Electro-Deposition of all Metais by means of
the Battery and the Dynamo-Electric Machine, as well
as the most _approved processes of Deposition by sim-

ple immersion, Illustrated by 189 engravings. 656
pages. 8vo, $7.50
Andres.—A Practical Treafise on the Fabricgiion of

- Volatile and Fat Varnishes, Lacquers, Siccatives, and
Sealing Waxes. Illustrated. 12mo, . 2.50
Hoffer-Braunt.—A Practical Treatise on Caoutchouc
and Gutta-Percha, comprising the fropemes of the
Raw Materials, and the Mannel of Mixing and Work-
ing Them. Illustrated. .50
Kerl.—The Assayer’s Manual An Abrldged Treatise
on the Docimastic Examination of ‘Ores and Furnace
and other Artificial Products. Illustrated by 65 en-
gravings. 8vo, . $3.00
Davis.—The Manufadture of Leather. Being a De-
scription of all the Processes for the Tanning, Curry-
ing, and Finishing of Leather, with special reference
to the best American Practlce. Illustrated by 302 en-
gravings. 8vo. 800 pag 0.00
‘Walton.—Coal-Mining Descrlbed and Illustrated. 24
large and elaborate plates. Quarto.
he above or amy of our Books sent ‘free of Postage,
at the publication prices, to any address in the world.
= Our new and enlarged catalogue, 9% pages8vo, and
our othercatalogues. the whole 2overing every branch of
science applied to the Arts, sent free and free of postage
to any one in any part of he werld who will furnish us
withhis address
HENRY CAREY BAIRD & CO
Industrial Publishers, Booksellers, and I'
810 WALNUT S’I‘REET, PHILADELPHIA,

ELECJIRJCAL WORLD

Of May %8d contains Chapter T. of an Ime
portant Series of Articles on

THE PRINCIPLES OF ELECTRICITY

For Students, Beginners, and Self=-Instructors.
. By PHILIP ATKINSON, A.M., Ph.D.

Weekly; @3 a year; Sample Copy, 10 cents,
May be ordered of any newsdealer.

Office, 9 MURRAY STREET, NEW YORK.

THE CORINTH CANAL.—A DESCRIP-

tion of the project o Mr. B. Gerster, engineer in chief
of the International Corinth Canal Company, and a
sketch of the progress tnus faraecomplished. Nature of
the Isthmus of Corinth. Former undertakings. Route
selected by Mr. Gerster. Mode of excavating. Appara-
tus employed. Illustrated with 6 engravings. Contain-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No.425.
Price 10 cents. Ta be had at this office and from all
newsdealers.

1gorters, )

PRACTICAL USES OF ELECTRICITY.—

B{ Prof, Charles A, Young. An interesting essay, in

ich the author discusses, in an untechnical mane

ner, the extent and variet;

Of electneity to the arts o

theu- rapid mult
N

mission of

of the existing,applications
life, and the reasons for ex-

ty. L]ectr‘lclty 111 the ma.n—
agement of explosives. Electroplating.” Dynamo ma-
chines. Electric _light. Electro-magneti¢c engines.
Electric railways. Plowing by electricity. Electric pila
drivers. Eleectricity in medicine and surgery. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 2835.
Price 10 cents, To be had at this office and from ail

newsdealers.
“VULCAN?”
Cushioned Hammer.

Steel Helve, Rubber Cushions,

TRUE SQUARE, ELASTIC BLOW
Full Line of Slzes.
W. P. DUNCAN & CO.,
Bellefonte, Pa., U. S. A.

Telegraph and Electrical

Medical Batteries, Elventors’ ]‘?dels, Experi-

mental Work, and fine brass castings. Send for

catalogue C. E.JONES & BRO. Cincinnati, 0.
It is important to us that you mention this paper.

PHO TOGRAPHIC OUTFITS

OPES,
TELESCOPES,
FIELD-GLASSES,
MAGIC LANTERNS,
BAROMETERS,
THERMOMETERS.

Drawing Instruments, Philosophical and Chemi-
cal Apparatus.

List and Descriptions of our Ten Catalogues sent FREE

on application. )
QUEEN & CO.
924 Chestnut St. Philadelphia.

Illustrated catalogue
sent on application to
‘Wn. T. COMSTOCK,
6 Astor Place,
New York.

DRAWING
INSTRUMENTS.

STEAM BOILERS. — THE BOILER-

maker’s and Iron Ship-builder’s Companion, comprising
a geries of original und carefully calculated tables, of the
utmost utility to persons interested in theiron trades.
2y JAMES FODDEN, author of * Mechanical Tables 7 ete.
$2.00. Address MUNN & Co., 361 Broadwa,
Send for our special book cam]ogue,
application.

ity.
ge had “free on

AND FINE GRAY IRON ALSO STEEL
LEABL 7 CASTINGS FROM SPECIAL ERNS
NE TINNIN

T THOMMS DEVUNXCo, P D e £

LEHIGH AVE. & AMERICAN ST. PHILA.

ENGINEER'S POCKET BOOK. BY

Charles H. Haswell, Civil, Marine, and Mechanical En-

gineer. Giving Tables, Rules, and Formulas pertaining

to Mechanies, Mathematics, and Physics, Architecture,

Masonry, Steam Vesselg, Mills, Limes, Mortars, Cements,

ete. pazes. leuther, pocket-book form. Price $4.

Thls valuable work will be sent on recelpt of price by
N & CO., New York.

& New Catalogue of Valuahle Papers

contalned in SCIENTIFIC AMEKICAN SUPPLEMENT, Sent
freeof charge to any address.
MUNN & CO., 361 Broadway, N. Y,

Keientific

American,

NEW YORK BELTING AND PACKING CO.

Oldest and Largest Manufacturers in the United States of

AD

RUBBER B

Vulcanized Rubber Fabrics

APTED TO MECHANICAL PURPOSES.

ELTING, PACKING, AND HOSE,

CORRUGATED

PMats and Matting, and Stair Treads, &c.

BICYCLE TIRES CAR SPRINGS.

JoHN H. CHEEVER, Treas.
JOHN D. CHEEVER, Dep’y Treas. W ~»rehouse,
Branches: 308 Chestnut Street. Phila., 167 and 169 Lake

ITewr YTorls Belt:.ng and Paclking Co.,

15 Park Row, opp. Astor House, N. Y,

Street, Chzcago, and 52 and 54 Summer Street, Boston.

I D E:

class.

High speed. Especially meritorious for Electric Light purposes.
aw IMills with all modern improvements.
F. & M. DEFPFPT.,

HARRISBURG CAR MFG. CO., Harrisburg, Pa., U. 8. A.

EEING IIN E.

The best of its
‘I'raction and Portable Engines.

MEASURING HEAT.—A PAPER BY
Otto Pettersson, proposing a method of measuring heat
which the author intends shall fulfill some conditions
that the progress of modern science will more and more
urgently require. With feur engravm%q. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 456, Price
10 cents. To be had at this office and from all news-
dealers. .

SEBASTIAN, MAY & CO.’S.
IMPROVED 860

Serew Cutting Lathe.

Designed for actual work; no
toy. Lathes for wood or meml.
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
%E teurs’ outfits. Lathes on trial.

, Catalogues mailed on applica-

H cation.

3 187 West Pearl Street,
Cincinnati, QOhio.

Incombustible Wiping Towels. Soft as silk, good
as charmnois for Fartlcular work. To try them is to adopt
them. Triallo 100 $5. Reliable agents will find money
in this. G.S. BROWN, Agt.,22% Washington St., Boston.

ELECTRO-MAGNETISM AS A PRIME

Mover.—An account of the various attempts that have
been made to utilize electro-magnetic power as a prime
mover. Schulthess’ macbine. Salvator dal Negro’s ap-

aratus. Jacobi’s apparatus. Davidson's apparatus.

evenport's devices. Capt. Taylor’s electro-magnetic
engine. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 359. Price 10 cents. To be had at this office
and from all newsdealers.

oin with owner and assist
atent 1n the United States
articulars, address
0x 2586, Toronto, Canada.

APITALIST wanted to
in disposing of avaluable
and forelgn countries. For
LBERT BEDDOE,

MODELS,

Specialty.

Drawin, s, and Light Machines made.
Agucul ural Models for Salesmen_a
L. A« BROTT, Ithaca, N. Y.

GEOLOGY. — INAUGURAL ADDRESS

of President Andrew C. Ramsay at the annual meeting
of the British Association for the Advancement of Sci-
ence, August, 1880. A most valuable and interesting
paper, showing some of the latest researchesin Geology,
and the important deductions therefrom resulting.
Connamed in SCIENTIEIO AMERICAN SUPPLEMENT, No.
e and from

newsdealers. T

Guss _Anti=-Friction Roller
Skate Wheels are the cheapest,
f durable, easiest, and smoothest run-
ning anti- frlctlon wheels made. La-
I¥ dies, experts, and medical men en-
dorse them. New principle; one
greasing lasts for days. Price, per
set, 2 in. boxwood by mail, $1.75, or 10 sets, by express,

G 0.D.'to one address 315 (r W. AMMON & CO., 31

Penn St Readmg, Pa., U.S

HOW TO COLOR LANTERN TRANSPA-
rencies.—A valuable paper by T.J.Houston glvingfull di-
rections for the preparation of photographic transpa-
rencies. and for painting them. Contained m SCIENTIFIC
AMERICAN SUPPLEMENT, No. 423. Price 10 cents.
To be had at this office and from all newsdealers. The
same number contains an illustrated paper on Im-
provements in Photo-block Printing.—Another valuable
paper on the Preparation on Lantern Transparencies is
contained in SUPPEMENT, No. 424«

lEGTRch Supplies of every description.
Telegraph Instruments, Batter-
ies, Wire, Magnets, Electric Bells, Annunciators,
and Burgular Alarms. Supplies for Electro-platers
and Experimenters, Llectro-; edical Apparatus, etc.
Send for illustrated cata,l%g
PARTRICK & CAR LR No. 114 So.2d St., Phila.

TOUGHENED GLASS SLEEPERS. BY
C.Wood,C.E. A paper read before the Iron and Stee}
Institute of Liverpool, in regard to the recent novel ap-
plication of toughened glass to slee ers and chairs for
railways and tramways; describin e method of tough-
ening and moulding the material or such purposes, and
giving the results of tests applied tothe f]aSs sleepers to
ascertain their transverse resistance. Illustrated with
7 engravings. Containedin SCIENTIFIC AMERICAN SUP-
PLEMENT, Nc 207. Price 10 cents. To be had at this
office and from zll newsdealers.

CANADIAN having a valuable Patent for sale in
Germany, France, and Spain is desirous of corre-
sponding with some party or parties who are thorough-
ly acquainted with the Ianguages of the above countries,
and who can invest a small amount of capital and assist
owner in dwpos‘%gEOf the Patent. For particulars, ad-

dress ED E,
Box 2586. Toronto, Canada.

THE MANUFACTURE OF SODA.—A

{mper by Dr. Jullus Koebig, showing the_advantages of
he ammonia process over that of the Leblane in the
manufacture of soda, and the possibility of the United
States, through the use of it, competing successfully
with the European industry. Contained in SCIENTIFIC

AME IENT, NO. 445. Price 10 cents.  To
«be—‘ha%o ce and from all.newsdealers.

THE

PUSEY & JONES CO.

Wilmington, Delaware.

NACHINERY

BUILDERS OF ALL DESCRIPTION OF

UGED BT MANUPAGTURERS OF PAPER,

WITHERBY, RUGG & RICHA RDSON. Manufacturers
of Patent Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Catalogue.

EMERALD GREEN.—A PAPER BY R.

Gal]oway M.R.I.A., describing the method of manufac-
ture of this 1gment and discussing its poisonous and
other properties. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT No.455. Pricel0cents. To be had at
this office and from all newsdealers.

OR SALE inthe United Statesand foreign countries

a valuable Patent, the Canadian Patent having been

already disposed of at six thousand dollars (this Pstent

is for sale in all the States of the Union, either sepa-
rately or colleetlveﬁgJ For particulars, address

LBERT DDOE, Bex 2586, Toronto, Canada.

OM THE ECONOMIC APPLICATIONS
of Seaweed.—By Bdward C. C. Stanford. }.C.S.—Sea-
weed as manure. The manufacture of kelp. Iodine and
potash salts. Algin or sodium alginate and its economic
uses. A valuable paper. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 4453. IPrice 10 cents.

To be had at this office and from all newsdealers.

OR SALE. On royalty, or outright, a valuable pa-

tent, in Canada and {I , consisting of a scale forgs-
cert,ammg net wex%ht of an article without replacing on
scale after removal from receptacle; no mental calcula-
tionnecessary. Will. R. Morse, Ceerokee,&lowa,L’k Box 25.

A SIMPLE PANTOGRAPH.—DESCRIP-
tion and figure of a_cheap form of pantograph, note-
worthy on account of its compact form and its snnphcl.
ty. Astheinstrument is capable of describing a circle
of four feet radius, drawings of considerable size can be
reduced by lt. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 242, Price10 cents. To be had at
this office and from all newsdealers.

STEEL BALLS

FOR
BEARINGS.

From 3-16in. to 3-4 in. diameter.
Hardened and Polished, and
gauged to 1-2000 of an inch.

Weed Sewing Machine Co.,

Hartford, Ct.

A SHOE T HAL WILL NOT PINCH.—
By Benjamin Lee, M.D. A study of the hygiene of the
feet, pointing out how a shoe should be made in order
to conform to the true shape of the foot. Illustrated
with 8 diagramp, Contained in SCIENTIFIC AMERICAN
SUPPLEMEN%, No. 444. Price 10 cents. To be had at

this office and from all newsdealers,
A specml hst m wmch sweeping reduc-

tions are made in the prices of standard

N

Vs

CLEAILANCF CATALOGURE
=. Just ready.

RADIATORS

FOR STEAM OR HOT WATER HEATING

y%

N AT UF ACTURE D (=)
A.A, GPIFFING IRONC0.650 COMMUNIPAWAV
RSEY CIiTY N.
see

DON'T BUY AN ATLAS ®irSons

New Complete Illustruted and Indexe«l 35 00
Atlas of the World. ?ages Agents wanted in
every County Write for Circulnrs't

GAYLORD WATSON, 278 Pear] Str eet New York,
or, R. A. TENNEY, 88 Lake S’treet Chiecago, TiL

0 R s ALE Two valuable copFrxghts, cheap, one
v on a Brewers’ Sa. Book, and_one
on a Flour Chart for Grocers, Millers. Bakers, Flour
Dealers, etc. Address JOHN MEYER, No. 37 and

369 Pike Street, Covington, Ky.

books, all new and perfect, for the j-urpose of reducing

stock after our annual inveéntory. rare chance for pri-

vate buyers. Mailed FREE on receipt of postal card
ESTES & LAURIA'T, 301-305 Washington St., Boston

HEAT AND LIGHT.—BY ROBERT
‘Ward.—An able and interesting review of some of the
former and resenttheonesofscientists to account for
the production of heat and light; with comments by the
author on a few of the fallaeles on which such theories
have been founded <Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No.259. Price 10 cents. Tobehad
at this otfice and from all newsdealers,

BARREL, KEG,
Hogshead,
AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

% E. & B. HOLMES,

RELATIONS OF THE SOIL TO HEALTH.
—By Geo. H. Rohe, M.D. The soil. Ground air.
Ground water. Diseases spread by soil impurities.
Diseasses of animals due to impurities of soil. P’reven-
tive remedy-drainage. Contained _in BCIENTIFIC
AMERICAN SUPPLEMENT, No. 444, Pricellcents. To
behad at this office and from all newsdealers.

foring, Howeling, and Crosing.  BUFFAL®, N. Y.
HOW TO PREPARE LANTERN SLIDES.

—Formula for an unwashed collodo-bromide emulsion
with free bromide, with full directions for use iu making
piates for lantern slides. Contamed in SCIENTIFIC
AMERICAN SUPPLEMENT. No. 444. Price 10 cents.
To be had at this office and from all newsdealers.

C

For
Handling

© 1885 SCIENTIFI

&4t | BORDEN, SELLECK & €0., {naS2k5ms

HARRISON CONVEYOR!
Graln, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c.

{Chicago, liL

C AMERICAN, INC
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Cornell University

COURSES LEADING TO BEGREES.

Mechanic Arts, Mathematics,
Civil Engineering,
Electrical Engineering,
Architecture, Agriculture,
Arts, Analytical Chemistry,
Chemistry and Physics,
History and Political Science,
Literature, Natural History,
Philosophy, Science,
Science and Letters.

Entrance Examinations begin at 9 A. M., June
15 and Sept. 15, 1885
For the UNIVERSITY REGISTER, glvmg full informa-
tion respecting admission, free scholarships, tellowships,
eerenses, etc., address
REASURER OF CORNELI UNIVERSITY, Ithaca, N. Y.

ELEVATORS

With best safety devices for Passenger and Freight Ser-

vice._MORSE, WILLIAM B
‘Morse Elevator Works, hlladelphla, Pa.

The Willizms EVAPORATOR

In Three Sizes.
{ No. 1, capacity '?0 to 1{8 Bu. Apples in 24 hrs-

“ i ‘ 125 “ 175 €%
Mahufactured by S. E. SPROUT,
Muncy, Lycoming Co., Pa., UlS. A

WATERPROOFING PAPER AND VEGE-

ta.ble Tissues.—A valuable paper by C.R. A. Wright,

K.S., discussing the use of cupro-ammonium solutions
a.s an application to paper and vegetable tissues in order
to render the latter water-proof, rot-proof, and practi.
cally proof against the attack of insects, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 444, Price
}10 cents. To be had at this office and from all news-

ealers.

The Cheapest and Best Lubricator.

The feed is very plain and pos-
itive. It has lessparts thanany
oiler yet produced. We avoid
glass tubes, and guarantee the
most reliable feed. The new
glass is almost everlasting. A
child can replace the new shape
glass. A specialty is our Small
Engine and Pump Lubricator.

EIclland & Thompson,
217 River Street. Troy, N. Y

GOLD CHLORINATION IN CALIFOR-
pia.—An interestmg épa% r by F. D. Browning, E.M..

scribing the mode o lorinating gold as practiced m
Grass Valley, Cal.—The ore and its treatment. Milling,
roasting, chlorinating. leaching and precipitating. Ex-
traction of silver. Preparation of reagents. T e mill.
The chlorination works. Illustrated with 20 engravin, s.
Contained in SCIEXTIFIC AMERICAN SUPPLEMENT,

445. Price 10 cents. To be had at this office and

from all newsdealers.
ZMORPHINE HABIT
Dr H, H. KANE, formerly of the
DeQuincey Home, now offers a
Remedy whereby any one can be cured quiekl 5 and
pajulesaly at home.” For testimonials and endorse-
ments from eminent medical men. Send stamp to
H, I, KANE, 19 East 14th Street, New York.

“ “

TRIAL, Sens, §nr“!.k\l\'\‘k.« [LATN Y

ot {or Neye s\\s{\\t\\\ {\\s Lo s‘l?ht\mml‘\? S:\.:\iv

anyy l“\\st T\(\ PACRARE T oV )
Mum&v DA G AN Wk ?‘le E\\\m&é L.

WEA NERVOUS MEN

Perfect restoration to full mane
hood, health and vigor with-
out Stomach Drugging, assured to all who suffer from
nervous and physical debility, exhausted vitality,
premature decline, Diseases of the Kidneys, Pros-
tate Gland, Bladder, &c.,by the Marston Bolus. Vari.
cocele cured without surgery. Treatise and testimonials free.

DR. H. TRESEOW, 46 W. 14th St,, New York

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting their inven-
tions abroad

CANADA .—~Thecost of a patent in Canada is even
less than the cost of a United States patent, and the
former includes the Provinces of Ontario, Quebec, New
Brunswick, Nova Scotia, British Columbia, and Mani-
toba.

The number of our patentees who avail themselves of
the cheap and easymethod now offered tor obtaining
patents in Canada is very large, and is steadily increuas-
ing.

ENGILA ND.—The new English law, which went into
torce on Jan. 1st. enabies parties to secure patents in
Great Britain on verymoderate terms. A Britisb pa«
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowledged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
in England as his United States patent produces for
him at home, and the small cost now renders it possible
for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
tected as in the United States.

O THER COUNTRIES,—Patents are also obtained
on very reasonable terms in France, Belgium, Germany,
Austria, Russia, Italy, Spain (tlie latter includes Cuba
and all the other Spanish Colonies), Brazil, British India,
Australia, and the other British Colonies.

An experience of FORTY years has enabled the

publishers of THE SCIENTIFIC AMERICAN to establish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their mter‘f.uthf'ully guarded.

A pamphlet containing a synepsis of the patent laws
of all conntries, including the cost for each, and othe
information useful to persons contemplating the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & C0., Editors and Proprietors of THE SCI~
IENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad.to call at their
offices, 861 Broadway. Examination of inventions, con-
sultation, and advice free. _[nquu'ies by mail promptly
answered.

Address,

MUNN & CO.,
Publishers and Patent Solicitors,

361 Broadway, New York.
Branch Office. cor. F and 7th Streets, opposite Patent
Office Washington D.C.
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Shoverfisements.

Inside l‘uae, each insertion -
Buacit Page, ench insertion - -

{About eight words to a line.}

bugravings may head advertisements at the same rate
per line, by measurerznt as the letter press. Adver-
8 must be 7 1 at publication office as early

as Thursday morning to wppear in next issue.

3 cents a line.
1.00 a line.

KORTING UNIVERSAL
Y, POUBLE TUBE. INJECTOB

& FOR BOILER FEEDING.
R4 Operated by one handle.
WILL LIFT HOT WATER.
POBITIVE ACTION GUARANTEED UNDER
ALL CONDITIONS.

NO ADJUSTMENT FOR VARYING STEAM PRESSURE.
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR,
OFFICES AND WAREROOMS:

Philada., 12th & Thompson | New York, 103Liberty St.
Street. Deuver. Col. ., 438 Blake

Boston, 61 Oliver St. Stre
San B‘rancmeo, Cal., 2 Califor- | Au st'\, Ga., 1026 Fen-
nia Street. wick Street.

9

W.JOHN
ASBESYOS
ROOFINC.

For Factories, Foundries, Warehouses, Raiload Build-
ings, Bridges, Car Roots, Steamboat Decks, &ec., con-
sists of s TOong canvas, combined with an Asbestos
coated felt, and a Manila lining, water-prooted and coni-

ressed into a compact, flexible sheet resembling

eather. It is supplied ready for use in rolls containing
200 square feet, packed in cases suitable for shipment to
all parts of thé world. 1t is adapted for steep and flat
roofs in all climates, costs only about half as much as
tin, and can be readily applied by any one.

Asbesios RRoof Coating and Cement for Pre-
serving and Repairing Roofs.

ASBESTO0OS BUILDING FELT.

This Felt is composed entirely of Asbestos, and is
strictly fire-proof. Ior use under tloors, shingles,
weather-poards, &c.

Asbestos Boiler Coverings.

Asbestos Locomotive Lagging
Asbestos and Hair anen Felt.
Asbestos Lining Felt.

ASBESTOS PISTON-ROD PACKING.
ASBESTO0S WICK PACKING.
Asbestos Mill-Board and Sheathing.

Asbestos Gaskets, Rings and Washers, Asbestos and
Rubber Tape and Cloth, Asbestos Cloths, Cord, Twine,
Yarn, Asbestos Plastic Stove-meg, Concrete boatmg,
QGasket and Retort Cements, Fire-proof Paints, &c.

DESCRIPTIVE PRICE LISTS AND SAMPLES SENT FREE.

H.W.JOHNS M'F'G CO,,

Sole Manufacturers, 89 Maiden Lane, New York.
173 Randolph St., Chicago. =~ 170 N.4th St., Philadelphia.
- Billiter House, London.

oy

BOULIER’S UNIVERSAL PYROMETER.
—¥ull description of the apnaratug,iliustrated with 3
engravings showing details and mode of application.
Conta.lne i in SCIENTIFIC AMERICAN SUPPLEMENT,

0. 445. Price 10 cents. To be had at this office and
from all newsdeaiers.

' PR ESSES Send for CATALOGUE
B E BOOMER & ‘BOSCHERT'
PRESS CO., SYRACUSE, N. Y
HOW TO LAY A DRAIN.—A PAPER
‘by J. M. Allen, treating of the practical and thorough
execution of the work of drain lines. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 44 5. Price

30 cents. To be had at this office and from all news-
dealers.

7 Steam Engines.

Horizontal and Vertical.

ITuffer’s Automatic Vacu=
F um Puwnp. Powder, Slate,
and Fling Mil Dluclnuely,
Turbine Warer Whee Se

YORK M’F'G CO., YORK, PA,, U. S. A,

PATENTS.:

MESSRS. MUNN & CO.. in connection with the pub-
lication of tae SCIERNTIFIC AMERICAN, continue to ex-
amive Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty years
experience, and now have wunequaled 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 to the preparation of Caveats,
Copyrights for Books, Lo#s, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care 4nd prompt-
ness, on very reasonable terms,

A pamphlet sent free of charge, on application, con-
taining tull information about PPatents and how to pro-
cure them; directions concerning I.abels, Copyrights,
Designs, Patents, Appeals, Reiseues, Infringements, As-
pignments, Rejected Cases, Hints on the Sale of Pa-

tents, etc.

We also send. free of charge, a Synopsis of Foreign
Patent Laws, showing the cost and method of secunng
patents in all the principal countries of the warld.

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

BRANCH OFFICE.—Corner of F and 7th Streete

Waehingion, D. C.

The Best in the World.

‘We make the Best Packing that can be made regardless
of cost. Users will sustain us by calling for the **JEN-
KINS STANDARD PACKING.”

Our “ Trade Mark 7’ is stamped on everysheet. None
genuineunless so stamped. {# Send for Price List ** B.”

JENKINS BROS.,
'?1 John Street, N. Y, 79 Kilby Street, Boston.

THE PAYNE AUTOMATIC ENCINE

Gives more power from same amount
of fuel and water than any engine

made, and 50 per cent more power than rated at. All
engines warranted. All sizes and styles, 2 to 250 horse
power. Send fmwrices and catalogue A 4,

AYNE & SONS,
P. 0. Box 1:207. Elmira.N. Y.
Orour General Sales Office, 83 Liberty St. & 149 B'way,N.Y.

A NEW WATER BELL.—DESCRIP-
tion of a newmethod of pnodncm§, a transparent bell
with the water issuing from a nozzle. lIllustrated with
one engraving. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 456. Price 10 cents, To be had at
this office and from all newsdealers.

WM. A. EXIARRYIY
Providence, R. L. (Park 8t.), Sixminutes’ walk Westfmmstshon
Original and Only Builder of the

HARRIS-CORLISS ENCINE,
With ‘Harris Pat. Improvements, from 10 to 1,000 H. P.

Send for copy Engineer’s and Steam User’s
Manual. By J.W. RHill, M.E. Price$1.25.

BICHROMATE OF POTASH PILES.—
Description of a new arrangement of Grenei’s bichro-
mate of potash pile, making it an apparatus of great
constancy and convenience. 1llustrated with three fig-
ures. Contajned in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 455. Price 10 cents. T'e be had at this oftice
and from all newsdealers.

WORK SHOPS

WITHOUT STEAM POWER
BY USING OUTFITS OF
Barnes’ Patent Foot Power
machinery can compete with steam}
power. Sold on trial, Metal and
woodworkers send for prices. Illus-

trated catalogue free.

W, F. & Jno. Barnes Co.,
Roclsford, Ill. :
Address No. 1999 Main St.

ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.
Agents wanted. 1. NEW, 32 John Street, New York.

APBARA Egﬁ FOR ELECTRICAL MEAS
urenents.—IIERbestions and 888 ription-of 'th various
interesting apparatus for measuring electricity that
were shown at the Munich Exhibition, including Wiede-
wmann’s bifilar galvanometer; Wicdemann’s galvano-
meter for strong currents; Zenmnr’s differential photo-
meter; Von Beetz’s solenoid; apparatus for demon-
strating the ?rlnmple of the Gramme macmne, Van
Rysselberghe’s thermometrograph; Von Beetz's chro-
nograph; ang Har]aeher’s apparatus for studying deep
currents. lliustrated with seventeen engravings. Cone
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.4%21.
g’n?e 10cents. To be had at this office and from ail news-
ealers.

——

NOTICE to Esers of Steam Pumps.

i We have received followmg letter in

regard.to one of our No. 5 “L” ($16)

Steam Jet Pumps elevamngl% mch pipe
of wa,termore t. -m 50 feet h:

I’ ANSE, MICH., Fe 24, 1883,

“ VAN DUZEN & TIFT, Clncinnati, 0.
‘“ Money could not buy the Jet of us

unless another cou!d be had. Iwould

not give your No. 5 ** L ”” for « $700 pump,

equal distance to raise.

**N. A. Litchfield, Supt. Mich. Slate Co.’*
‘We make Ten Sizes of these Pumps Prices- §7 to $75.
Capacities.16 to 20,600 gallons per hour. State for what
purpose wanted and send for talogue of ** Pumps.’’

VAN DUZEN & T1FT, Cincinnati, O.

The sim, le construction of this Ham-

’
Beaudry’s | uer, wit steel-arms, and elastic
Up ;gh;. blow, makes it the most efficient and
== powerful tool of its class Send for
mrculars and price
Y & CUNNINGHA

Haamer.

PIPE COVERING.

‘0 Kllby St., Boston, Mass.

Fireproof Non-conducting Coverings for Steam Pipes,
Boilers, and #ll hot surfaces. Made in sections three
feet lon§ Rasy to_apply. Asbestes Materials—
Fiber, Millboard Packing, and Cement.

CHALMSRZISRENGE, S0 vore.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to prepare the gelatine pad, and also the aniline ink
by which the copies are made; how to apply the wrltten
Ietter to the pad; how to take off coples of theletter.
“ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
438, Price10cents. Ior sale at this effice and by all
newsdealers in all parts of the conntry.

PROSPECTING MINERAL LANDS A SPECIALTY,

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE

DISTANCE BORED. ARTESIAN WELLS
BORED ROUND AND STRAIGHT
ADMITTING A LARGER PUMP &
CASING IN PROPORTION. T0
SIZE OF HOLE THAN BY ANY
OTHER PROCESS. ESTIMATES
GIVEN AND-CONTRACTS MADE BY

DIAMOND DRILL CO.

BOX 423 POTTSVIL
MANF TRS,OF DIAMOND DRILLS
— FOR ALLKINDS OF

—ROCK BORING. —

Address JOHN A. ROEBLING’S SONS, Manufactur-
ers, Trenton, N. J ., or 117 Liberty Street, New York.

Wheels and Rope forconveying power long distances
Send for circular.

STEAM ENGINE.—THE CADET EN-
gineer; or Steam for{he Student. By JOHN H. 1.0NG,
Chief Engmeer,U S.Navy, and R. H. BUEL, ‘Assistant
Engineer, U. S. Navy; cuts, etc. 8vo, cloth, $2.25. Ad-
dress MUNN & Co., 361 Broadway, N. Y. City.
Send for our specla.l book catalogue, to be had on ap-

plication.
‘Wanted 50,000 Sawyers and

J
s AW& Lumbermeh to send us their SA W s

full address for a copy of Emerson’s [ Book A

of SAWN, We are first to introduce NATUR-
AL GAS for heating and témpering Saws
with wonderful effect upon improving their
unahty and toughness, enabling us to reduce
prices.
s EMERB()N, SMITH & €O, (Ltd.),.
Beaver Falls, Pa.

S

WILLIAMSPORT
Pony or Panel Plan-
er. For general use
in Door Shops, Box
and Furniture Man-
ufactories. Forplan-
ing Door Panels,
Cigar Box Stuff, and
Furnifure work, it
has no equal.

‘We use the Ellis
Patent three part
Journal Box and a
solid forged steel
head. Two pressure
bars. Has strong
feed. Will plane from
1-16 to 6 inch thick.
Weight,1,4001b. The
lowest priced first-

class planer in the
Y & HERMANCE, Williamsport, Pa.

market., ROWLE

BRIC}KTILEANDCLAYRETORTSALL SHAPES.,
)] E BORGNER & O'BRIEN =--
S OVE RACE, PHILADELPHIA,

PETROLEUM AS FUEL IN LOCOMO-

tive Engines. ‘A paperby Thomas Urquhart.—How loco-
motives are arranged for burning petroleum. The shray
injector. Stou%'e of petroleum. Experiniental engines
and tenders esults of comparative trials. Contained
in SCIENTIFIC AMERICAN SUPPLICMENT NO. 455. Price
10 cents. To be had at this office and all mewsdealers,

FOSITIVE B IJAS'.I"-

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Parts than any other Blower,

P.H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
s S TOWNSEND, Gen. Agt.,22Cortland St.,9DeySt.,
OKE & CO., Selllng Agts., 23Cortland’ Street,
J’AS. BEGGS & 0O., Selling Agts. 8 Dey Street,
NEW YORK.
QEND FOR PRICED CATALOGUE.

COMBINING WEIGHTS, VOLUMES,
and Specific Gravities of Elements and Compounds. Ab-
stract of a paper by William Farmer. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT No. 455. Price 10
To be had at this office and from all newsdealers.,

| cents.

THE HARDEN STAR HAND GRENADE

FIRE EXTINGUISHER

Puts Out Fire Instantly.
See editorial noticein SCIENTIFIC AMERI-
CAN of November 22d, 1884.

Send for circulars. Address

Harden Hand Gresade Pire Extingnisher Co.,

205 Wabash Ave., Chicago,
0 Oliver St., Boston, or
84 West ﬁron.dway, New York.

THE RAILWAY BUILDER. A HAND-

book for Estimating the Probable cost _of American
Railway Construction and Equipment. By William J.
Nicolls, Civil Engineer. Illustrated. In one volume,
full bound, pocket-book form. Price §2. This_is an in-
valuable book for railroad men. Address MUNN &

361 Broadway, New York.
ERICSSON’S
NEW CALORIC
PUMPING ENGINE,

FOR
Pwellings & Conntry Seats
Simplest! Cheapest! Eco-

nomical ! Absolutely Safe!

Delamater Iron Works,
C. H. Delamater & Co.,
Proprietors,

16 (,ortlnndt Street,

w York, U. S, A,

Aml 40 Dearborn St.
Chicago, 1l

AERIAL

tion of Messrs, Renard & Krebs’ new electric balloon,
and an account of the recent trial trips made therewith.
With four illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No.45%7. Price 10 cents. To
be had at this office and from all newsdealers,

BOOKWALTFER ENGINE.

Compact, Substantial. Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor, Pump, etc, at the low

price of

3 HORSE POWER........$240 00
J 45 b 280 00

flg “ 355 00

glg « «“

15 ceeoee.s 440 00
¢& Put on cars at Springfleld, O.
JAMES T.EFFEL & CO.,
Springfieig. Ohxo,
ar 110 Liberty St., New York.

' © 1885 SCIENTIFIC AMERICAN, INC

NAVIGATION. — DESCRIP- *

__[MAY 23, 188s.
SPEAKING TELEPHONES.

'THE AMERICAN BELL TELEPHONE COMPANY,

W. H. FOrRBES, W, R. DRIVER, THroO.N.VaAIL,
President. ‘reaswrer. Gen. Manager.

Bell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus,
including Microphones or Carbon Telephones, in which
the voice of the speaker causes electric undu-ations
corresponding to the words spoken, and which articuia-
tions produce simi'ar articulate sounds at the receiver.
The Commissionerof PatentsandtheU. 8. Circuit Court
have decided this to bethe true meaning of his claim;
the validity ef the patent has been sustained in the Cir-
cuit on final hearingin a contested case,and many in-
junctions and final decrees have been obtained on them.

This company also owns and controls all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake. Phelps, Watson. and others.

(Descriptive catalogues forwarded on application.

Telephones for Private Line, Club, and Social systems
can be grocured airectly or throngh the authorized
agents of tne company.

telepuones obtained except from this company, or

1ts thorized licensees. are Infringements, and the
makers. sellers, and users will be proceeded against

Information furnished upon apylication.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

95 Milic Street.. Boston, Mass,

Alexander Graham

A PRACTICAL SUCCESS,
VAN DUZEN'S PAT. LOOSE PULLEY OILER.

Thousands in satisfactory every~
day use. Entire reliability and con-
stancy demonstrated in a two years’
f{ test by (would be) Eastern skeptics.
{] Economyshown byreasonabjie prices
= and perfect performa.nee Send for
our “Catalogue No. 55.”°
VAN DuzeN & TIFT, Cincinnati, O

WATER-POWER WiTH HIGH PRES-

sures, and Wroug_}‘lt Iron Water Pipe.—A paper by H.
Smith, Jr., C.E he problem of utilizing small quanti-
ties of water with high heads. The hurdy-; gurdy wheel.
This Knight, Collins, and Pelton wheels. Methods of
conducmng water and transmitting power. Texas Creek
glpe and aqueduct. With 16 engravings. Contained in

CIENTIFI(‘ AMERICAN SUPPLE\IENT, Nos. 4534 and

455. Price 10 cents'each.  To be had b th]s officg and

from all newsdealers. ¢ =
Gtalogues

\ L“m} fent Free.
2 BICYCLES- TH&-£%%5
#&TRIGYCLES - B2812E

TMASSe ]

12 Warren_ Street, New York.
Branch Houses: 135 wyp,sh ‘Avenue, Chicago, 11l .

The Scientific American.

THE MOST POPULAR S TIFIC PAPER
IN THE WORL

THus N?d.

I?ublished Weckly, $8.20 a Year; 8I1.60 Six Montha.

Thisunrivaled periodical, now in its forty=first year,
continues to maintain its high reputation for excellence,
and enjoys the largest circulation ever attained by any
scientific publicatton.

Every number contains sixteen large pages, beautifully
printed, elegantly illustrated; it presents in popuar
style a des itive xecord of the most novel.interesting,
and importard advancesin:Botence, Atts, el Manadao-
tures. It shows the progress oI tue vyorid in respect to
New Discoveries and Improvements, embracing Maehin-
ery, Mechanical Works, Engineering in all branches,
Chemistry, Metallurgy, Electricity, Light. IIeat, Archi-
tecture, Domestic Economy, Agriculture, Natural Hig-
tory, etc. - It abounds with fresh and interesting subjects
for discussion, thought, or experiment; furnishes hun-
dreds of useful suggestions for business. It promotes
Tndustry, Progress, Thrift, and Intelligence in every
community where it circulates.

The SCIENTIFIC AMERICAN should bave a place in
every Dwelling, Shop, Office, School, or I.ibrary. Work-
men, Foremen, Engineers. Superintendents, Directors,
Presidents, Officials, Merchants, Farmers, Teachers,
Lawyers, Physicians, Clergymen, people in every walk
and profession in life, will derive benefit from aregular
reading of THItT SCIENTIFIC AMERICAN.

Terms for the United States and Canada, $3.20a year;
$1.60 six months. Specimen copies free. Remit by
Postal Order or Check.

MUNN & CO., Publishers,
361 Broadway, New York.
T EL =
« - aepe .

Scientific American Supplement.

THE SCIENTIFIC AMERTCAN SUPPLEMENT ig 4 sepa~
rate and distinct publication from 'I'Hiz SCIENTIFIC AM-
ERICAN, but is uniform therewith in size, every number
containing sixteen large pages. THE SCIENTIFIC AM-
ERICAN SUPPLEMENT is published weekly, and includes
a very wide range of contents. It presents tbe most re-
cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embracing
Biology, Geology, Mineralogy, Natural History, Geo-
graphy, Archgeology. Astronomy, Chemistry, Electricity,
Light. Heat, Mechanical Engineering, Steam and Rail-
way Engineering, Mining, Ship Building, Marine En-
gineering, Photography, Techhnology, Manufacturing
Industries, Sanitary,K Engineering, Agriculture, Horti-
culture, Domestic Economy, Biograpby, Medicine, etc.
A vast amount of fresh and valuable information  per-
taining to these and allied subjects is given, the whole
profusely illustrated with engravings.

The most tmportant Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT. i

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

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

To loreign NSubscribers.—Under the facilities of
the PostalUnion.the SCIENTIFIC AMERICAN is now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia, and all other
British colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold; for SCIENTIFIC AMFRICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. Thisincludes pcstage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 361 Broadway, New York.

PRINTING INKS,

HE “Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.'S INK. Tenthand Lom.
bard Ste. Phila., and 47 Rose St., opp. Dua e St., N. Y






