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AMERICA’S INDUSTRIAL SUPREMACY ASSURED.,

‘Every war, even a victorious war, is a national calam
ity.” So writes the Count Von Moltke, Germany’s most
successful warrior. And he might have added - To be con-
stantly preparing for war is a national calamity but little in-
ferior to actual warfare. Last year Kurope expended for
military and naval purposes something near $800,000,000,
and did no fighting. =This great burden was borne chiefly
by eight powers, as follows: Russia, $173,740,000; Great
Britain, $153,510,000; France, $128,520,000; Germany, $101,-
626,000; Austro-Hungary, $58,074,000; Italy, $44,030,000;
Spain, $28,560,000; Turkey, $23,800,000.

This profitless squandering of money—which the over-
taxed producers have to furnish—is unfortunately not the'
whole of the blood tax upon Europe in times of peace. The |
national debts of Europe, due almost entirely to past wars
and preparations for future conflicts, amount to more than
twenty billion dollars, the interest of which the producers
have to meet. About eighteen billions of debt stand against
the eight powers above named.

This is the tax paid in money. That which comes from
withdrawing able-bodied men from productive labor is an
item of scarce'y less magnitude, for the standing armies of
Europe foot up something over eight millions. In a late re-
port by the Hungarian ministry, designed to show the rela-
tive weakness of the Austro-Hungarian forces, the armies
of the five chief States of Europe were enumerated as fol-
lows:

The military strength of Russia consists of 8,046,800 men,
of whom 600,000 belong to the reserve and 2,446,800 to the
standing army. The regular army of France comprises
1,689,000 soldicrs of all arms, the territorfal army, 1,208,000°
total, 2,289,000; to be increased in 1892 by the addition of
300,000 reserve men to 2,723,000. The German power of
all classes is represented by 2,004,300 men, of whom 1,076,-

'200 belong to the standing army, 307,200 to the landwehr,

and 620,900 to the reserve. Italy hasanarmy of 698,000 and
a militia of 310,000. In 1892, when the reserve will number
1,016,200, her total strength will reach 2,024,200. Austro-
Hungary possesses a standing army of 800,000, a landwehr
of 299,318, and a reserve of 95,050 men; total, 1,194 318.
The grand total of all these forces amounts to 16,471,918,
the standing armies alone numbering 7,925,000. To these
figures there should be added for the armies of Great Britain,
Spain, and Turkey, about 700,000 regular soldiers and twice
as many reserves. Allowing that half of the men nominally
in the European armies are at home on furlough, and alle
to take part in productive labor, there cannot be less than
4,000,000 men in the prime of life permanently withdrawn
from productive industry in the great statesnamed. Count-
ing the labor of these men as worthno more th:n a hundred
dollars each a yecar, the burden of theiridleness can be meas-
ured only by hundreds of millions of dollars annually. Add-
ing the value of the time lost by the millions of reserves in
drilling, and the losses incident to the spoiling of men for
peaceful industry by enforced soldiering during the years of
early manhood, a rough idea can be tormed of the aggregate
burden which governmental ambition and mutual fear com
bine to lay upon the shoulders of Europe’s working popula-
tion.

Not the least disheartening feature of this state of things
is its tendency to grow steadily worse. As a leading Eng-
lish journal pertinently remarks, it is the special aggravation
of this waste of human energies that it isinterminable, that it
settles nothing finally, thut the consequence of war is not
peace, but a condition of further preparation, in which vic-
tory and defeat alike are used as arguments for further pre-
parations. Germany is victor, and becomes a camp; France
is vanquished, and becomes a parade ground. Germany is
united and must therefore be drilled; Italy is united and
must therefore be drilled; the Balkan peninsula is disunited
and must therefore be drilled. Whatever the circumstances
or the sacrifices or the hopes there must be more and ever
more men drilled, more expenditure on preparationsfor war,
more devotion by rulers to military work, more surrender of
citizens to disciplinary training,

To this frightful extent Europe is handicappedin the race
for industrial supremacy. It is the penalty which the peo-
ple have to pay for the accidents of their geographical posi- |
tion, the forms of government they have inherited, and their
worse inheritance of military history, national hatreds, and
political entanglements. At the same time the ability of the
European workers to meet these heavy obligations is being
steadily lessened, not only by the drafting of their best
brawn and bone into the armies, but by the voluntary expa-
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portunities. The problem of industrial supremacy is, there-
fore, not hard to solve. The single advantage we enjoy in
being free from the terrible war-bardens of Europe even in
times of peace, and our practical exemption from risk of
foreign wars, cannot fail to maintain us in our position as
the most prosperous people in the world. The annual tale
of labor prevented, labor misapplied, and labor driven away
by the enormous armies and armaments of Europe finds no
counterpart here. All our labor is productive, all tends to
swell our national wealth, and to increase our power to do
tand to enjoy. This alone would insure our industrial su-
‘ premacy, other things being equal, in a very few years; and
‘ { fortunately our freedom from Europe’s military burdens is
hut one of the great blessings we have to be thankful for—
i but one of the conditions which go to make sure our superi-
ority in productive power—our supremacy in the arts of
peace. And the advantage of all this must and does accrue
mainly to the American producer, showing itself in lighter
taxes, higher wages, a greater diffusion of wealth, and a
more generous style of living; all of which are everywhere
recognizable by European tourists here as characteristie of
the lives of American workers.
- P——
PROTECTION FROM YELLOW FEVER,.

“Out of sight, out of mind,” has been too much the rule
inregard to this matter. Two successive years of severe
visitation of this dreadful disease at New Orleans and Mem-
phis each time drew general attention to the necessity for
some action in the way of prevention, but with its disappear-
ance the matter appears to have passed almost completely
out of the public mind. Doctors are by no means agreed as
to the best method for its treatment, nor as to its original
cause, and just how it is propagated, other than by contact
with the developed disease or its germs, our knowledge is
very limited. The fact that stands out most prominently in
connection with the subject is that the island of Cuba, and
particularly the city of Havana, seem to be its chosen home,
and in the latter city the disease has been present each month
in the year for every year since 1850.

For the purpose of adding to our specific information in
regard to yellow fever the National Board of Health last
year sent a special commission to Cuba, whose preliminary
report has just been published. What they have furnished
does not throw much light on the pathology of the disease,
but the facts they present as to the sanitary condition of the
island are such as should compel our authorities to erect
more effectual barricades than have yet been provided against
this pest-house at our very doors. it is 1mpossible to say
when the disease first occurred there, but it was first known
as an epidemic in Havana in 1761 and 1762, and from that
time to this that city has been its principal headquarters, it
being generally epidemic there from June to October. The
poison is always present, the climatic conditions favor its
development, the government takes no practical measures
to eradicate it, and the sanitary state of a large portion of
the city, as described by the commissioners, is bad almost
beyond belief. Many of our citizens go to Havana every
year, but it is only a small section of the city that foreigners
ever visit, and none will be more surprised than those who
have been there at what is said in the report of the actual
condition of the greater part of the city.

The water is very impure, and so insufficient in quantity
that ‘“a large portion of the population purchase their water
daily in kegs and carboys from strect venders.” The streets
are not paved, except in about one-fourth of the city; many
of them are so narrow as to afford room for but one vehicle,
and in but few cases have any sewers, while the most of
these are so filled with solid materials as to be inoperative.
Nine-tenths of the houses are only one story high, many of
them having the sleeping rooms adjoining the kitchen, privy,
and sometimes a stable. Most of the floors are of brick or
stone, on a level with or below the streets. ¢ The privy is
almost a part of the kitchen; it consists of an excavation,
which often extends several feet under the flags of the court; it
isnever emptied until it will hold no more, which seemed gene-
rally to be from five to ten years; it has no ventilating pipe,
and belches forth its nauseous odorsat times even to the front
door . In the summer season a faecal or urinary odor
prevails generally, and is distinctly perceptible as it oozes from
the doors and windows ot almost every house.” Notwith-
standing that the houses are so mean, rents are very high, as
are all to the expenses of living. The government is greatly in
debt, its credit is poor, and the taxation very oppressive. On
thisaccount any material improvement in the sewage system
is hardly to be looked forward to, it being estimated that to

triation every year of thousands of their more energetic sons
and daughters.

The United States comprise about the same area as the
great states of Europe combined, and already have nearly
one-fifth as many inhabitants. In all probability children
now born may live to see United America equal in popula-
tion to all Europe.
aggressive war in America by American men is altogether
impossible, and the prospect of great civil wars is, we are
happy to believe, not less remote.  Our strength is rapidly
becoming so great—if it is not already so—that no foreign
nations are likely to assail us; andthe aversion of our people
to foreign entanglements is likely to keep us from offensive
foreign wars.

The natural advantages of America for diversified and ;

prosperous industries are certainly not less than those en-

From our continental position any great

‘make this effective, provide a proper water supply, etc.,
i ““to correct some few of the most glaring insanitary evils,”

would cost $20,000,000. There are many other places in
the world that are no cleaner than Havana, and where the
temperature is as high or higher, but where the yellow fever
never comes, as Canton and Bombay, for instance, and one
of the suggestions made in the report is that possibly the
alkalinity of the air of Havana has much to do with the pre-
valence of the disease. The atmosphere of the city is con-
stantly alkaline, but this condition is especially marked dur-
.ing the summer months, and the times of high atmospheric
alkalinity coincide with the greatest  intensity of yellow
fever.

Under these conditions it is quite plain that any protection

we have from constant visits of this disease must come from
a more stringent regulation of our commercial intercourse

joyed by Europe; and our people are quite as capable as with Cuba, as substantially the same circumstances exist in
those of Europe of making the most of their industrial op-' most other Cuban ports as at Havana, though in a lesser de-
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gree. Our government endeavored to do something in this
direction by the law of June 2, 1879, which provided that
our consuls in foreign ports should see that every vessel
bound for the United States should comply with the rules
and regulations necessary ‘“1o secure the best sanitary con-
dition of the vessel, cargo, passengers, and crew,” and pro-
hibiting the entry here of any vessel not provided wtih a pre-
seribed ¢ certificate required to be obtained at the port of
departure.” In Cuba this law was denounced and its en-
forcement rendered impracticable, so that it has remained a
dead letter. It is evident, therefore, that something further
should be done in the way of enforcing a more stringent
supervision than is at present exercised on vessels leaving
Cuba for the United States, for, with our present exposure
we are constantly running the risk of a pestilence which may,
in some particularly trying year, be brought thence to our
Atlantic cities. Our commercial intercourse with Cuba, im-
portant as it may be deemed, should not be considered of
sufficient moment to justify our taking any further risks of
this kind.

4

[
_— Pl

CHEAP PATENTS CHEAPEN GOODS.

The attorneys of anti-patent associations waste no end of
rhetoric in describing the burdens put upon purchasers by
the multiplication of patent rights. Everything is patented
or made with patented machinery or by patented processes;
therefore everything must cost a great deal more than it
would were there no patents. This is their logic stripped
of verbiage. The only fault with it is the persistence of
facts in always going dead to the contrary. It is
plausible, but it is not true. The moment one sees the
word ‘“ patented * stamped on an article it is safe to infer
one of two things: either the thing is cheaper and better
than anything of the sort previously in market, or it is an
entirely novel article, which in all probability would never
have been produced except for the patent laws.

A pretty illustration of this industrial and commercial
paradox occurs in a paper lately read by a prominent
English builder before the Manchester (England) Scientific
and Mechanical Society. The reader had been, for the sec-
ond time, comparing English with American made builders’
hardware, showing the ¢ marked superiority ” of the latter,
and was summing up the causes which had led to the com-
petition upon their own doorsteps from American manufac-
turers. He said :

<« Another and most important factor in the sum of dead-
weight under which we have to stagger in this race is our
absurd patent laws. If our legislators had sei out with the
intention of suppressing the inventive geniusof the country,
they could not have succeeded more completely than they
have done. Can we wonder that America is such a close
competitor in the manufacture of these small articles, when
we know that for a payment of £18 the inventor can secure
himself for seventeen years, whilst in this country it will cost
at least twice the money to secure an invention for three years
only ? How can a man with inventive skill, but with limit-
ed means, make the most of his talents? Too often he
spends all his little savings, ruins himself, and, when his
three years have expired, sees some other person take his
invention in hand and realize the profit that belongs to him-
self. The result is that, disheartened and disgusted, he for
ever after buries his talent in the earth. I show you here a
small article of American make, not connected with the
building trade, as an illustration of the different influence of
the patent laws of the two countries. This little machine
(an apple-parer) carries eight patents, yet its wholesale price
in England to-day is less than 4s.”

A most ingenious paradox, truly!

The apple-parer was beyond English competition because
it carried eight patents. It-is safe to say that every single
patent had improved its working or lessened its price.

But why could not the English manufacturer, having no
patent royalties to pay, produce and sell the article on the
spot cheaper than the American, with 3,000 miles of freightage
to pay in addition to the cost of manufacture? There may be
several reasons more or less sufficient; but one is enough.
Having no monopoly of the manufacture, the Englishman
could not afford to risk the investment necessary to enable
him to produce the article cheaply.

Our Canadian friends discovered that law of trade when
they undertook to reap the benefit of Yankee inventions
without payment of patent royalties. The only drawback
was the simple circumstance that, though Canadians had
the world’s best inventions to choose from gratis, no man
dared to undertake the manufacture of novel articles when
everybody elsc was free to set up in opposition. Canadian
industries would not multiply until the Canadian Govern-
ment recognized the property rights of all inventors; then
the Canadians began to be a manufacturing people.

Our Western and Southern citizens are rapidly learning
the same important lesson. Industries increase and multi-
ply, and industrial products improve and cheapen in direct
proportion to the number of patents issued; and the number
of patents issued depends very largely upon the lowness of
the official fees for issuing them. Whichbrings us round to
our thesis, that cheapening patents cheapens products.

— .+

American Manufacturing Industries.
There are few qualities in one’s nature more objectionable

superior engravings which our artists produce each week
for this paper. .

We allude, especially, to the series of full page engrav-
ings, illustrative of the most prominent American indus-
tries. Thepresent issue, containing the article on book paper
making, is the thirty-seventh of the industrial series which
have already appeared in these columns. The views of the
several manufacturing establishments we have illustrated
were sketched by our own skilled artists on the premises,
and for accuracy and artistic grouping of the interior views,
showing the various processes of manufacture, we believe
there has been nothing attempted before in journalism that
has met with the same gratifying success which has been
accorded to this interesting feature of this paper.

A continuation of this industrial series we purpose to
continue until every important industry of the country has
been illustrated and described, and we would thank our
readers to suggest what extensive works in their vicinity
would furnish interesting material for publication.

—————— el —

NEW YORK ACADEMY OF SCIENCES.

A meeting of the New York Academy of Sciences was
held Monday, March 15, at 8 P.M., President Newberry in
the chair.

Mr. Kunz exhibited a necklace made of beautiful iride-
scent shells, and also several handsome pearls from fresh
water mussels found near Portland, Maine. Mr. McCarty
exhibited several minerals.

The Recording Secretary, Prof. Leeds, read a letter from
Norman Lockyer, in which the latter expressed his thanks
to the Academy for his election as an honorary member.

THE COAL AND [RON RESOURCES OF VIRGINIA.

The paper announced for the evening was on the coal and
iron resources of Virginia, by Prof. Thomas Egleston. The
following is a brief synopsis of it: -

When Alsace was separated from Lorraine the commis-
sioners drew the boundary in such a manner as to give to
Germany all the iron lands and leave nothing of value to
France. In like manner the division of Virginia left all the
iron in the old State and gave the new one all the coal.
These are not, however, the only mineral resources of Vir-
ginia. Gold, small quantities of silver, lead, and zinc are
also found. Near Wythevill, particularly, the zinc ore rivals
that of Friedensville near Bethlehem, Pennsylvania. It ap-
pears to be very free from lead, and the zinc made from it
has been commanding more than double the price of the com-
mon metal in the market.

The great iron region of Virginia lies between the Alle-
ghanies on the west and the Blue Ridge on the east. The
space thus inclosed consists of a number of shorter ranges,
abounding in limonite, h@matite, specular iron, and especi-
ally on the James River region, in magnetite. For magnitude
of extent and facility of exploitation this region is second to
none in the United States. As we ascend ‘the successive
terraces of the mountains we find the iron deposits folded
s0 as to form numerous outcroppings succeeding each other
at short intervals. Over 80 ores coming from the region be-
tween Stanton and the James River were analyzed, and none
of them contained over 1-2 per cent of phosphorus. Most of
the ores contain only from one to five-tenths of one per cent
of phosphorus. A year ago Bessemer engineers would have
considered this circumstance a great advantage; but with
the new processes larger quantities of phosphorus are ren-
dered available and even necessary to obtain the requisite
degree of heat in the converter. Taking the whole iron
region together the ore will average from 45 to 55 per cent
of metal.

To the west of the iron district there are very extensive
limestone deposits, and as we enter West Virginia we strike
the coal measures. There is a belief current in that region
that it is only the lower coal that will coke well, but this is
an error. Coal has been found there that will give only two
per cent of ash, and the coke formed from it gives but six
per cent. As we leave the river banks the coal deposits in-
crease in thickness, until they reach a depth of twelve feet,
as, for example, at Hawk’s Nest. The valley of the Kanawha
River is not one of erosion, but was formed by a geological
accident. As a consequence of this the mines that have
been started along the banks will have to be abandoned
sooner or later and carried over the hills further inland to
follow the veins.

It is impossible to tell how much coal there is in Virginia,
and nowhere is there so little known about it as in Virginia
itself. Since Prof. Roger’s report, in 1838, no systematic
explorations have been made on account of the difficulty of
access. Forthe want of facilities for transportation, the few
iron furnaces that have been run from time to time in Vir-
ginia have used charcoal at great expense. During the war
the Confederate Government was particularly unfortunate
in locating its furnaces near ore containing an exceptionally
large amount of phosphorus which they did not then know
bow to manage.

If the present great revival in the iron trade should con-
tinue greater efforts will, no doubt, be made in a few months
by the railroads to open up these great mining regions; com-
binations will be formed between the iron interests of Vir-
ginia and the coal interests of West Virginia, and the effect

Wl be to raise the district to the importance of the Penn-
Then surveys will be made |

sylvania iron and coal regions.
either by private enterprise or by the governments of these

perhaps, than egotism, but it is difficult to withhold from ; States, and the capital of the country will pour in, produc-
others the pardonable pride we feel in referring to theling a prosperity such as Virginia hasneverhad. At present
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these deposits are but dormant wealth for a future genera-
tion. )

At the conclusion of the paper Mr. Warner gave the fruits
of his researches into the mysteries of the ¢ fifteen puzzle,”
in the shape of a method of determining by inspection
whether a given arrangement is or is not capable of solution.

C. F. K.
—_— e ar—
Proposed Exploration of MeXxico.

It is announced that Mr. Pierre Lorillard, of thiscity, has
entered into an agreement with the French Government to
assist in the prosecution of a scheme of exploration among
the ruins of Mexico. The French Government furnishes the
outfit of the expedition and $9,000 in money; Mr. Lorillard
gives $20,000 at once, and as much more when it is needed.
The whole cost of the expedition for two years is put at $60-
000. M. Charnay, the French scientist and explorer, will
take charge of the work, which will begin next spring. The
material results of the exploration will go to swell the treas-
ures of the French museums. The report of M. Charnay
will be first printed in the North Aimerican Review.

The field to be explored is rich in relics of the splendid
though partial civilizations which had flourished for un-
known ages, and were in part declining, if not forgotten,
when the Spanish conquerors arrived. But, since the days
of the ill-fated Maximilian very little has been done toward
their investigation except by our government surveyors in
Colorado, New Mexico, and Arizona. These have found
evidences of an antiquity for the origins of the civilizations
of ancient Mexico far exceeding anything dreamed of a few
years ago; and it is altogether probable that the questions of
historic and prehistoric interest raised by such discoveries
may be materially helped on toward solution by the labors
of M. Charnay. At least, he cannot fail to add much to our
limited knowledge of the later civilizations of Mexico, as
shown in the ruins of the Aztec and Toltec cities destroyed
by the Spaniards.

——t - r—

Road Engines and Wagons for Western
Transportation,

A number of road locomotives and trains of wagons, for
the transportation of minerals and general merchandise over
the common roads of the far West, were received in this city
by the steamship Erin the latter part of February. They
were built in Rochester, England, and were consigned to
Wadsworth, Nevada, where they are intended to take the
place of mule trains on certain central routes in that State.

The engines weigh about 7 tons each, and are rated at 12
to 14 horse power. Theyhave horizontal boilers, which are
fitted with large fire boxes for burning almost any descrip-
tion of fuel, and water tanks are affixed capable of holding
a supply for three or four hours. The engines are so
arranged that they can be used for turning fixed machinery,
The driving wheels are 7 feet in diameter and 12 inches in
width, and the steering or front wheels are 4 feet in diame-
ter and 9 inches wide. An important advantage in the road
locomotive is that in case of need the road wheels can be
replaced by the ordinary flange wheels for running on
rails.

With the addition of a winding drum, fitted to the driv-
ing axle, capable of holding from 50 to 100 yards of coiled
rope, these engines can beemployed in hoisting heavy weights
and in hauling the loaded wagons up otherwise impractica-
ble grades.

It is claimed that one engineer and two laborers are all the
manual force necessary for the management of each train,
and on moderate roads, with grades not exceeding 1 foot in
12, each engine of the size sent to Wadsworth will haul from
10 to 12 tons of paying load, and travel at an average speed
of 814 miles per hour. Two or three wagons, each capable of
containing from 5 to 6 tons weight, and the engine form the
train. The wagons are coupled together and to the locomo.
tive by strong coupling bars, and the whole train follows
exactly in the track of the engines, even when turning sharp.
curves. The total cost of hauling by the road locomotives,
it is estimated, will range from 5 to 10 cents per ton per mile,
varying ‘with the condition of road and load. This is prob-
ably not one-fourth of the cost of doing similar work with
mules. The ordinary mule team, consisting of 16 mules,
with heavy wagons capable of holding 6 to 10 tons, will not
average more than 2 miles an hour. The first cost of the
locomotive, with its train of wagons, compares favorably
with the first cost of the mule team and wagons. It is be-
lieved, however, that it will be many years before the trac-
tion engines can abolish the use of mules on the Western
roads, as the latter may be employed where it would be diffi-
cult, if not impossible, for the engines to travel.

—_——t e —
‘The Electric Middlings Purifier.

A public exhibition was given in New Haven, March 183,
of the electric middlings purifier, the joint invention of two
young men of that city. The working of the device is said
to have been highly promising. Over the wire bolting cloths
are placed a bank of hard rubber cylinders, which are slowly
revolved against strips of sheep skin and thus electrified.
To these rollers the light bran is attracted, to be mechani-
cally brushed into a proper receptacle. This substitution of
electric attraction for the air blast in separating bran from
flour is said to lessen the waste, while it obviates the neces-
sity of doing the work in a closed chamber and the risk of
explosions. The exhibition was made in an open room, and
there was neither dust nor waste.



SIMPLE BURGLAR ALARM.,

The engravings show a novel alarm recently patented by
Mr. Thomas Powell, of Philadelphia, Pa. The inventor
has aimed to avoid all objectionable features in thesesimple
and effective little devices, both in regard to appearance
and convenience in handling and using. They will meet a
long existing want. Only a second of time is required to
put them in or out of condition for use. They are appli-
cable to either doors or windows.

OR BURGLAR ALARM.

POWELL’S WATCHMAN

Figure 1 is a perspective view of part of a door and door
jamb with the alarm set ready for use. Fig. 2 shows the
alarm folded against the door so as to be inoperative. Fig.
3 shows the application of the device to a window.

The alarm consists of three plates, A B C, the plate, A,
being secured to thedoor; the plate, B, is hinged to theplate,
A ; and the plate, C, is hinged to the plate, B. The detonat-
ing device, which gives the alarm, consists of two strips, @ b,
of stout paperor cardboard, one overlapping the other, the
overlapping portions beingbound together by a band so that
one strip can be pulled away from the other, creating fric-
tion, which causes the explosion of fulminate interposed be-
tween the overlapping portions.

The ends of the detonating device thus formed are per-
forated; one end being held by a stud projecting from the
inner surface of plate, C; theother end adjusts itself, when
set for use, upon hook, d, projecting from the door jamb.
‘When the door is opened the fulminate isexploded, plate,
B, being held in position, as shown in Fig. 1, by a lug pro-
jecting from its inner side.

In applying the alarm to windows the metallic portions
of the device are modified to adapt them to
the sliding motion of the window, as shown
in Fig. 8. Here the plate, A, is hinged to the
side of the plate, C, and a pin, ¢, driven into
the casing, is used instead of the hook, d.

When the window is raised the hinged
plates are carried upward with it, and the
detonating device is separated, exploding the
fulminate. The same result follows the
lowering of the upper sash.

Further information will be furnished by
Messrs. Thomas Powell & Co., 521 Cherry
street, Philadelphia, Pa.

—_—
THE “NEW PATTERN” BLAKE CRUSHER.

The annexed engraving is a sectional view
of one of the improved ‘“ new pattern”” crush-
ers manufactured by Messrs. E. S. Blake &
Co., No. 1 Sixth Street, Pittsburg, Pa. It
will be noticed that the machine is much
more compact than its predecessors, and some
of the parts appear to lLe, and really are,
much lighter than in the old machines. This
important difference is due to the substitu-
tion of wrought iron for cast iron. The most
noticeable change is in the pitman, which is
now made mainly of wroughtiron, reducing
it to about one-fifth the weight of the cast
iron pitman. This improvement, besides thus
lessening the weight of one of the moving parts
of the machine, insures it against expensive
breaks. Wrought iron has also been substi-
tuted for cast iron to a large extent in the
frame or bed of the crusher, thus greatly
reducing the weight, difficulty of handling,
and cost of transportation. Another impor-
tant improvement has been made in the
toggles, so that they work without friction or wear and with-
out the application of lubricants.

In almost all work requiring the use of a crusher, a degree
of unifermity in the product in respect to fineness and coarse-
ness is desirable ; and it is desirable also that the uni-
formity shall be maintained without frequent manipulation
of any part of the machine. Under the old construction and
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arrangement, o rapid is the wear of the toggle ends and’
their bearings, that a frequent drawing up of the *“ wedge,” |
or the insertion of longer toggles, is necessary in order to
maintain in any good degree a uniform distance between
| the jaws and consequent uniformity of product. But with
the improvement to which we have referred, there being no :
wear of toggles or their bearings, there can be no change in |
the distance between the jaws except that which results;
from the wear of the jaw plates; this being extremely slow
(in most cases requiring weeks, and in some cases six to twelve
months to become appreciable), the variation of distance be-
tween the jaws in the improved machine must be corre-
spondingly slow, in many cases amounting to almost
nothing. i

It will be understood, however, that when a change is de |
sired in the fineness and coarseness of the product, it can be '
effected by substituting in the usual way longer or shorter
toggles, a full set of which of different lengths is supplied |
with each machine. j

In the 15x9 ‘‘new pattern ” crusher, the pitman (single |
casting) weighs nearly 1,000 1b. This immense mass of iron |
has, of course, to be actually lifted at every revolution of the |
flywheels. The proper number of revolutions for this ma ‘
chine are officially given as 250. It is easy to see that in the |
old construction a large amount of power must be consumed
in throwing this nearly a half ton of iron upward and around
at the rate of 250 times a minute. In the improved machine
the wrought iron pitman weighs less than 200 Ib.

The difficulty of providing an inexpensive ‘ break-down
place ” in the old ‘‘new pattern” Blake Crusher has always |
been strongly felt as a seriousone. And when that style of |
machine was first offered to the public, the apprehension of |
expensive parts of the machine (namely, the frame, jaws, and
shaft) being fractured by undue, accidental strains led to the
addition of an amount of material to these parts which would
doubtless have becn regarded as quite unnecessary except
for the reason referred to, the design of the addition being
to throw the liability to fracture on the toggles, as the least
expensive of the parts. It will be secn from the engraving
that the large bolts which connect the cap or upper box of
the eccentric with the parts below, furnish a most desir-
able, and the best possible protection against injuries to
expensive parts of the improved machine. The bolts are
made of sufficient strength for all ordinary and legitimate
work, but relatively weaker than the other parts; and
in the event of any abnormal strain endangering the parts, |
the weaker of the two bolts will give way, and thus no
damage be experienced beyond breaking a single
straight bol, duplicates of which are furnished with each
machine.

Another improvement consists in the use of friction rollers
under the journals of the main shaft, a device which very
largely reducesthe amount of power required to drive the
machine.

The manufacturers anticipate that some of the smaller
crushers can be conveniently driven by horse power.

Patents for several of the improvements are pending,
while on others patents have been already allowed.

The new machines have been examined and their con-

MECHANICAL INVENTIONS,

Mr. Nikolaus Kaiser, of Grellingen, Switzerland, has pa-
tented an improved mode of drying paper and pasteboard in
continuous strips, and in the apparatus employed for that
purpose. Heretofore the paper coming from the pressing
machine, or other machines, was led over heated metal cylin-
ders, which had the disadvantage that the paper became
more or less brittle, thus rendering impossible the use of me-
chanically ground unboiled wood fiber without other admix-
ture, and also that the cost of plant and working was con-
siderahly increased by the necessary employment and work-

SIMPLE BURGLAR ALARM.

ing of the expensive metal cylinders required for the pur-
pose. This invention is designed to obviate these defects.

Mr. Frank H. Lauten, of New York city, has patented
improvements in feeding paper and other material to print-
ing presses and folding machines, the blanks to the forming
and shaping machine for making paper boxes and bags,
ruling machines, and for other similar machines wherein the
paper or other material requires to be fed in single sheets
continuously and in harmony with the operative mechanism
of the machine. The improvements also comprehend de-
vices for adjusting the paper on the apron.

An improved machine for cutting the corners of books,
cards, and paper has been patented by Mr. Wm. T. Pringle,
of New York city. It is of very simple construction and
well calculated for the work itis intended to perform.

Mr. Henry L. Russell, of Bloomington, I1l., has invented
an indicator lock especially designed for fire alarm boxes,
railroad switches, etc., where it may sometimes be desirable
to know who unlocked it last, that must be opened with
numbered keys, and will register the number of the key that
last unlocked it.

Messrs. Richard H. Briggs and James H. Dougherty, of
Whistler, Ala., have patented improved mechanism for

making ladder irons and hand-holds for freigﬁt
cars. The machine consists of an ingenious
combination of devices which cannot be
clearly described without engravings.

An improved cider press, patented by Mr.
Gottlieb Ziegler, of Paris, Ohio, will press
the juice from any quantity of pomace that
may be required without changing the parts
of thepress. It is also adapted to work more
rapidly than the presses now in use.

An improved gate hinge is patented by Mr.
James E. Davis, of Palmyra, Ohio. This
hinge is designed for the class of gates that
are opened by running them back and then
swinging them around. It consists in a gate
hinge formed of a screw hinged to a pintle
provided with a smail pulleyand placed with-
in a large ring pulley.

N

Mr. Garritt M. Van Riper, of Bodie, Cal.,
has patented an improved band sawing ma-
chine for cross cutting. The invention con-
sistsin a band saw working on pulleys that are
fitted movably on vertical shafts, whereby the
saw can be moved downward to cut from a
log two blocks at once.

An improved paper pulp screen, patented
by Mr. Benjamin F. Warren, of Cumberland
Mills, Maine, is designed to pulsate the pulp

in a simple and effective manner, and it may
be adjusted to vary the pulsations as required.

An improved turbine water wheel has been
patented by Mr. William B. Farrar, of Greens-
borough, N. C. This invention has for its
object to provide an improved turbine water

THE IMPROVED ‘ NEW PATTERN’ BLAKE CRUSHER,

struction approved by experienced mechanical engineers,
and, as might be supposed, are finding a ready sale.

It is a point of no small importance in a crushing machine
that the material to be crushed should, in feeding, not require
to be elevated. It will be seen that in this respect the
Lion and Eagle Crusher, as the manufacturers call it, has the
same advantage as the old styles of the Blake machine.
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wheel which shall be simple and inexpensive
in construction, but strong, durable, and
capable of running at comparatively high

! speed with moderate pressure or comparatively low head

of water.

Messrs. David H. and Jerome H. Payne, of Troy, N. Y.,
have patented an improved pulley for suspending clothes
line.

The line with clothes hanging upon it can be easily pulled
around without injury to the clothes.
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THE MANUFACTURE OF BOOK PAPER.

It is a remarkable circumstance that paper made from‘!
rags should have replaced parchment, papyrus, and the
whole range of substances used for making records, and
come into general use just at the time of the invention of
printing, and it is singular that nothing but paper will an-
swer the requirements of the printer.

It is impossible to place definitely the date of the invention
of paper. It is one of the things that originated in the
remote and hazy past, and like many other things connected
with human economies it has been gradually developed and
perfected until every condition and requirement in its use
seem to have been fulfilled.

It is probable that the first paper from pulp was made in
China, and that from thence the art spread over the world.
It is not even known when or where linen paper was first
made, but it was generally in use about the middle of the
fourteenth century.

Until within about a hundred years all paper was made by
hand by a slow and laborious process, the supply was natu-
rally limited, and the quality necessarily lacking in uniform-
ity; but the trade was completely revolutionized by the in-
vention of the Fourdrinier machine, by Louis Robert, an
employe in the paper manufactory of Francis Didot, in
France, in the year 1798. The credit of making the ma-
chine practically useful belongs to the Messrs. Fourdrinier,
of London, from whom the machine takes its name. The
machine was improved in various ways until, in 1806, it
was so far perfected as to reduce the cost of paper to about
one quarter of the former price.

Within the last fifty years many important improvements
have been made in the manufacture of paper. These in-
clude the pulp dressing machine; the steam driers attached
to the Fourdrinier machine; the rotary cutters which cut
the web into any required width, and many other minor yet
essential improvements which conduce to the present per-
fection of paper-making machinery.

Another comparatively recent improvement is the machine
for supercalendering, consisting of four paper rolls and four
well polished iron rolls, arranged in alternation and placed
vertically one over the other. These machines are used for
glazing fine papers such as ledger, flat, writing, and fine
printing papers. In some instances chilled iron calender
rolls are attached to and form a part of the machine, but this
arrangement is used only for the lower grades of paper.

Space will not permit of a detailed history of the paper
making industry; we have therefore chosen a representative
establishment to illustrate the development of this branch
of manufacture.

The Albion Paper Company, of Holyoke, Mass., was or-
ganized in 1869, when they bought the old wooden mill
formerly owned by the Hampden Paper Company of the
same place. The mill then had a capacity of 3,500 1b., which
was soon increased to 5,000 1b. daily, and the product was |
used in the manufacture of paper collars. About eighit
years since the product of the mill was changed to super-
calendered book paper; and in 1878, a parcel of land with
water power adjoining the old mill was acquired, and a new
and extensive brick structure was erected and supplied with
the most modern and improved machinery, capable of turn-
ing out five tons of paper daily. A year later a second mill
similar to the first was built, and filled with the same kind
and amount of machinery, excepting that three engines more
were added and a few improvements were made. These
buildings are shown in the bird’s-eye view at the left of the
large engraving.

The main mill is 330 feet long by 34 wide and two stories
high, with basement and attic. The bleach boilers and rag
engines are in the first story, while the second story and
attic accommodate the arrangements for sorting and dusting
rags. From this building two wings, each 34 feet wide,
containing the machine rooms, extend forward 104 feet, and
connect with a building parallel to the main mill and form-
ing the street front of the whole structure, which is thus in
the form of a quadrangle inclosing an open court. 'The
front building is 210 feet long by 34 deep and two stories
high, with attic. The front is relieved by a square tower in
the middle, and a similar tower at the rear of the rear mill
contains stairways and elevator.

The buildings are so planned that neither stock nor fin-
ished paper has to pass over the same ground twice. THe
Holyoke and Westfield Railroad discharges rags and other
materials at the rear, which, in the process of manufacture,
pass forward to the finishing room, from which the paper
is shipped. ' *

The equipment of machinery, all of which is made in
Holyoke, is very complete and modern. Five steam boilers :
are used to supply the four rotary bleach boilers, each of !
which, 21 feet long, has a capacity of five tons of rags. The
engine room, besides these bleach boilers, contains thirteen
1,000 pound engines and two Jordan engines. There are
two Fourdrinier machines, one of 84 and the other of 86 in-
ches; four stacks of supercalenders, 36 inch face, 9 rolls to
the stack, one stack, 40 inches face, and a stack of sheet
calenders; seven Hammond cutters, and two Cranston trim-
mers.

The water power from the second level canal is uti-
lized by several of the Holyoke Machime Company’s Her-
cules Wheels. The mill employs 265 hands. It makes some
engine-sized flats, but is run mainly on fine book paper, all
of which is supercalendered. "The buildings are provided
throughout with the new automatic sprinklers, which, in

. paper is cut into different widths, as it is delivered to the

case of fire, floods the rooms the instant the heat becomes
sufficient to melt the solder which holds the valve.

The material from which the paper is made, in its course
through this manufactory, follows a regular order con-
stantly advancing from the place of the entrance of the raw
material to the place of exit of the finished product.

The stock is carried by elevators to the attic, where it is
first put through an opener or duster, which whips out the
greater portion of the dust contained by the rags, opens the
folds, and puts them in condition to be examined and as-
sorted. From the attic the stock is dropped to the floor be-
low, where it is placed in baskets and distributed to women
to be assorted and divested of buttons, hooks and eyes, pins, :
etc. After this it is spread out upon large tables and looked
over carefully, and pieces of wood, rubber, and other sub-
stances likely to injure the paper are removed. The de-
partment in which this work is done is represented by one
of the views in our engraving.

The stock is now carried forward to the cutting machine
(shown in one of the smaller views), which rapidly cuts it
up into small pieces, after which it is dusted and let
down through hoppers in the floor into huge bleach boilers
(shown in the engraving), where they are sealed up and sub-
jected to the action of lime and steam for twelve to eighteen
hours. These immense boilers are constantly revolved at a
slow speed to bring all of the stock under the action of the
bleaching agent.

After this operation the stock is conveyed to the washing
engines, where it is washed for six or eight hours, according
to the quality; it is then bleached by the application of:
bleaching powders, after which it is allowed to run through
valves in the bottoms of the washers to brick drainers in the
basement, where it is allowed to remain from two to four
weeks.

The half-stock, as it is now called, is put into the beating
engines, where the fiber is brought out to the required
length. Of these machines the Albion Paper Company
have six, also seven washers, making a total of thirteen.
engines. The lower view in the engraving rcpresents the
long row of engines used in the establishment. In
these engines the rags are drawn between the cutters on
the large revolving cylinder and the stationary cutters
in the bottom of the vat, and are torn into the finest fila-
ments. The stock goes round and round in this machine,
being acted upon by the cutters again and again, the
huge cylinder carrying the cutters being meanwhile gradual-
ly lowered by the mechanism seen at the side of the vat,
until the stock is reduced to a fine pulp. The thin pulp is
allowed to run out of the engines into wooden chests,
whence it is pumped up into the tank of the Fourdrinier
machines. From this tank the pulp flows into a small
chamber, where it is kept in constant agitation until it flows !
out over a channeled plate—upon which extraneous matters
of greater specific gravity than the pulp are arrested—and
is delivered to an endless wire cloth apron, which is con-
tinually agitated to insure an even distribution of the pulpt
fiber. The wire cloth apron is supported on a series of
small rollers, and the width of the paper is governed by
deckle straps at each side. The wire cloth apron passes
over a box in which a partial vacuum is maintained, which
withdraws a part of the moisture from the paper as it passes
over the box.

The paper is delivered by the wire cloth apron to a felt
apron, which conveys it to the first pair of press rolls
which expel the moisture and deliver it to an apron which
carries it forward to a second pair of press rolls, where more
of the moisture is removed and the web is still further com-
pressed; it is then passed to another blanket which delivers,
it to a series of steam-heated rolls. These rolls, as well as
the other portions of this machine, must move in absolute|
harmony, and the mechanism must be of the most perfect
character to handle the thin and extremely tender web of |
moist paper. The paper, as it is delivered by the machine, -
is in rolls. This mill has two Fourdrinier machines, one
producing paper 76 inches wide, the other 79 inches wide.
These machines are of Rice, Barton & Co.’s make. The

reels, according to the requirements.

The finishing room adjoins the machine room, and all of
the paper is passed through the calender rolls until a high
finish is obtained.

The machinery of the Albion mills consists of 18 (1,0001b.
each) engines; two Jordan engines: four rotary boilers for
rags having a capacity of five tons each; two Fourdrinier
paper machines (84 and 86 inches wide). The calenderscon
sist of four stacks having 9 rolls each, 86 inches wide; one
stack 40 inches wide; one stack for calendering sheets.

The capacity of the mills is twelve tons of book paper per
day.

The water supply, which must of necessity be pure and
clean, is derived from driven wells, 115 in number.

The officers of the company are as follows: Calvin Taft,
President; Edward C. Taft,” Treasurer and Agent; A. H.
Page, Clerk. These gentlemen also comprise the stockholders
of the company. The entire mill is under the management

of Mr. William Reardon.
—_  etrr————————

Habits of Fishes.,

It has been long known that fishes return to about the
same place in the same rivers each year to spawn, but it is a
recent discovery that they go up the left hand side of the
stream and coming down take the opposite side Fisher

men may be benefited by remembering this.
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The Value of Vaccination,
To the Hditor of the Scientific American :

Your issue of March 6 contains a letter from an English
correspondent upon the subject of vaccination. Without
going over the immaterial portions of his letter, those only
of importance are, first, in relation to bovine and humanized
lymph. Are they equivalent, and is vaccination performed
with one considered equally proteciive by those who believe
in vaccination as that performed with the other? He
smites the air vigorously to establish what no one denies,
namely, that they are equivalent and equally protective.
Having gained this important vantage ground, he proceeds,
in the second place, to show by statistics from various hos-
pitals of Great Britain, that during ten years, irregularly
and imperfectly observed, 37,636 cases of smallpox occurred,
and that 28,468 of these were reported as vaccinated. This
he brings forward as irrefragable proof that vaccination is
an ‘“unparalleled failure.”

Now, this is the statement which in some form or other
has been put forward as the strong argument against vacci-
nation ever since agitation of the subject commenced.

Simply stated, it is this, that three-fourths of all the cases
of smallpox treated in the hospitals of Great Britain have
been vaccinated, consequently vaccination is valueless. Let
us examine this statement, and in order to do so it is neces-
sary first to determine what constitutes vaccination. In the
January number of the Popular Science Monthly for the cur-
rent yearis an article entitled ‘“ Vaccination in New York.”
1t is a statement of the methods and results of vaccination
as practiced in this city, in contrast with the statements of
Mr. Moncure D. Conway regarding the results, as he pic-
tures them, in Europe, and especially in England.

I haye there given the careful and exact methods of vacci-
nation as practiced by the vaccinating corps of the Board
of Health of New York, and a large class of intelligent
practitioners of medicine, and the results obtained in the
way of protection.

These results concisely stated are as follows: Vaccina-
tion, in order to be protective, should be done with eight-
day lymph, either from a healthy infant or from the calf.
The vesicle should be characteristically perfect on that day.
The vaccination so performed should produce a similar per-
fect vesicle upon the eighth day and run its normal course.

Those who have given their attention almost exclusively
to this subject for the past ten years, in connection with the

"Board of Health and in public institutions, recording cases
and noting their behavior when subsequently exposed to

smallpox, unhesitatingly declare their belief that such vac-
cinations are a perfect protection against the disease; at
least to the same extent as though it had been experienced.

In support of this statement and belief numerous cases are
cited, and the number could be indefinitely increased where,
during the epidemic of 1874-5, among members of the same
family, the unvaccinated, almost uniformly, when exposed,
took the disease, while there is not a case of an individual
who, having received the inspector’s certificate of vaccina-
tion, subsequently contracted the disease, €ven though living
for days in close rooms where it existed.

Another remarkable fact bearing upon this subject is the
following, as reported by Dr. Taylor, Inspector of Vaccina-
tion. It was the custom, during the epidemic of 1874-5,
where a mother having an infant at the breast was attacked
by the disease, and was obliged to go to hospital, to imme-
diately vaccinate the infant, and then send both mother and
child to the smallpox hospital, a place at that time crowded
with cases of the disease in every stage of progress. Asa
result of this procedure not a single infant so treated took
the disease, notwithstanding the fact that the infant was
nursed by the mother throughout her illness.

The belief of those who have been the most diligent stu-
dents in this matter, is that one perfect vaccination protects
through life; nevertheless a certain small percentage of
those vaccinated in infancy only take the disease when ex-
posed in later life. It is therefore advised that children

‘vaccinated in infancy be revaccinated about the fifth or

sixth year. So also as a safeguard against possible infection
it is advisable that vaccination even in adults should be re-
peated, and especially at some time of unusual exposure,
such, for instance, as must occur in epidemics of the dis-
ease.

It is not claimed that the rule of protection is absolute
and without exception, any more than other rules and laws
in the economy of nature. The fact of having once had
smallpox is usually considered the best possible protection
against future attacks; and yet cases occur where the dis-
ease is experienced twice and even more times by the same
individual.

So persons who have been vaccinated according to the
suggestions above laid down are considered thoroughly pro-
tected, though one case of smallpox in a very great number
might possibly occur among them.

It is only persons who have been so vaccinated, and who
have received all the ‘protection which vaccination is capa-
ble of affording, who can properly be counted in arranging
statistics upon this subject.

Now, what knowledge has your English correspondent
concerning the 28,468 cases of smallpox which are reported
as vaccinated? How many of these have ever real’y been
vaccinated? How many of those really vaccinated have
fulfilled the conditions necessary to thorough protection by
the perfection of the virus used, a proper method of vacci-
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nation, and, if necessary, revaccination? How many belong
to the class which even smallpox itself does not protect
from a second attack? Unless your correspondent is in-
formed upon these points his statistics are useless. Yet it
is just such loose statements and unreliable statistics as these
that are constantly and invariably brought to bear as strong
arguments against vaccination. They are specious, and per-
haps calculated to deceive the multitude, but they betray

that ignorance both of the subject and the proper use of:

statistics which certainly characterizes most of those writers
and agitators who are at present directing their efforts
against vaccination. R. Oscoop Mason, M.D.
64 West 20th St., New York.
. PP
Dangers of Fire from Steam Pipes.
To the Editor of the Scientific American :

I would have replied ere this to Mr. Atkinson’s letter,
which appeared in your paper of February 21, were it not
that I wished to complete some experiments on the ignition
of wood and charcoal, the results of which I give you be-
low; but before going further, it would be well to define the
difference between seasoned wood, charred wood, and char-
coal.

The first admits of no degree; it is simply wood with the
sap and the excess of moisture, above what would be inci-
dental to the hygrometric state of the atmosphere.

The cecond admits of degree, and is wood with the hydro-
carbons partly driven off, according to the completeness of
the charring.

The third admits of no degree, and is nearly pure carbon
and ashes.

I inclosed a two inch cube of white pine wood within a
small gas pipe retort, with a bit of solder (one-third tin and
two-thirds lead) and a bit of sheet lead, and placed the re-
tort in a boiler tube for five days, boiler going day and
night. At the end of that time the wood was pure charcoal,
the solder was melted, and the lead was not, which goes
to show pure charcoal can be made at a temperature be-
tween 500° and 612° Fahr.

To prove the above was pure charcoal, <. e., that all the
hydrocarbon was driven off, I raised the temperature of
the retort to about 1,200°, but could not drive off any more
gas.

In October, 1877, I inclosed pine laths against the shell of
a horizontal boiler, and covered them with a course of brick
on edge. The pressure of steam in this boiler has been 40
to 60 1b. day and night since, except one day a month for
cleaning. The ends of the laths that came out to the air
and flush with the brickwork, are not near as dark as hem-
lock tannedeleather, and the darkest part I could find which
was entirely covered with brick is not as dark as roasted
coffee. This goes to show charcoal cannot be made at 300°
Fahr., after two and a half years, under the most favorable
circumstances, with a furnace fire only five feet beneath it.

To prove this wood was not charcoal, I placed it in a re-
tort and drove off gas that burned with nearly as much light
as illuminating gas, when it leaves the retort.

In experiments on the ignition of charcoal, I found that
the charcoal made in the Doiler tube would not redden at
the melting point of lead (612° Fahr), but would at a lower
temperature than zinc (770° Fahr. ).

My mode of operation was this way. I passed a gas pipe
through a fire and blew pure air through the pipe. I also
prepared myself with long slender strips of [solder (half and

half, and one-third tin and two-thirds lead), and with strips!

of lead and zinc, and pine shavings, and small pieces of the
laths and charcoal.
The pure charcoal would not redden in the same blast

that just melted the lead, but did in a blast which melted it
When held in a blast which melted solder (one- |

rapidly.
third tin and two-thirds lead, melting temperature about
500° Fahr.), it showed no signs of fire or redness.

The lath, which was two and a half years in contact with
the boiler under a course of brick, would become charcoal
in a temperature which melted half and half solder, but
would not get a spark on it until I increased the tempera-
ture to where the needle of lead bent and dropped. The
same with a nicely prepared splinter of white pine, in which
I could see no deviation in the action from the splinter of the
lath; they all became charred in the blast which melted half
and half solder, butwould not take on a spark until the lead
melted.

‘With a blast that fused a metal 19 parts tin, 31 lead, and
50 bismuth, melting temperature about 212° Fahr., I could
not turn tissue paper brown.

Gunpowder held in the blast which melted the lead did
not explode until after the lead melted. It gave off a slight
blue sulphurous light first, then the lead melted, and an in-
stant after the powder exploded.

The statement I made in my first letter I now répeat,
“that the temperature at which wood and charcoal fire is
between 500° and 700° Fahr.,” and that the purer the char-
coal the higher the temperature required.

Iluminating gas will not take fire from a cherry red
poker, but will from a bright red one.

The gas of wood, crude petroleum, soft coal, or any other
hydrocarbon, will not take fire when escaping hot from the
retort. With a cherry red poker I have tried the three
mentioned.

I now wish to say that it was not my intention to make
any of the readers of your journal careless in construction,
and I would be sorry should my remarks, in answer to Mr.
Smith’s letter, be the cause of loss to any of them.

I know insurance companies act on the principle that
‘“prevention is better than cure,” and that the results in
many cases justify their acts few will deny; but questions |
of fact must be answered yes or no, and not by the modus
vivandi of the insurance agent. i

I will comment on the points in Mr. Atkinson’s letter as |
they occur, and will then try to show where the real danger
lies in the use of boilers and steam pipes. ;

Ts it not more likely that the wood of the ‘“ open boiling
keir” was darkened in color by the oxide of iron from the
nails than charred by the temperature of boiling water at !
atmospheric pressure, conducted through the length of the
nails into the wood, and is not this rusty appearance often
taken for charring? . !

The ‘‘fine charcoal” under some conditions might be:
classed with damp cotton, slack of soft coal, or lampblack; i
but while workmen are allowed to carry matches in their%
vest pockets, it would be safer to associate it with the!
matches, especially in the face of all the steam pipes that are
packed in charcoal, and one in particular in California,
where high pressure steam is carried 2,600 feet into a mine
packed in charcoal.

The steam pipe ‘“through the sill” prepared it for fire by
drying it, and the dropping of a match, the fire from a
cigar, or the superheating of the steam by getting low water
in the boiler, could start it into active combustion. The
same remarks will apply to the floor beam.

““Oiled waste cotton or wool and greasy overalls” have
taken fire from being locked in a tool chest, without the aid
of a steam pipe.

I will now endeavor to show why any one, whether in-
sured or not, should comply with the requirements of the
underwriters with regard to steam pipes and boilers, espe-
cially the latter.

When a journeyman, working in New York city, I was
sent to John Hecker’s house, in great haste, to see what the
matter was with the steam heating apparatus. Assoonas I
entered the hall door I ‘“smelled a burned boiler,” and
when T reached the boiler room I saw one. The generator
was a sectional pipe boiler, and was red hot, with the pipes
badly warped, and the fire still in gthe furnace. Upon in-
vestigation I found that the hair felt and canvas covering
was charred through, the latter being as brown and crisp as
burned leather for a distance of about fifteen feet, and be-

ring, lessening with the distance.' It surprised me the
house did not take fire, for, instead of having steam at a
maximum density in the pipes, it was at first superheated
(cause, very little water in the boiler), and as the pressure

which filled the pipes, and nothing but the want of circula-
tion prevented it from carrying the heat to the small un-
covered pipes throughout the house.

This is not the only case that came under my notice. The
First National Bank of Pittsburg had nearly the same expe-
rience when the janitor, in the fall of the year, fired two
horizontal multitubular boilers for three hours (8 A.M. to
11 A.M.) before he discovered anything wrong. He then
came to look for me, and did not find me until1 P.M. The
boilers were still hot, and the uncovered pipes near the
boilers were turned blue black, the same as if they had just
left the welding furnace and cooled; but where they were

. lime and asbestos mixtures. Another case was a private
'house in Detroit, where the blow-off cock was opened mali-

destroyed, and had to be replaced on the boiler, and for
about six feet beyond it on the main steam pipe.

¢TI cite the above to show there is danger from superheated
steampipes, and though the superheating of pipes is not an
every day occurrence, it is safe to say they are more fre-
quent than boiler explosions.

The following, though not generally recognized, often;

i cause fires:

(1) The sudden closing of a damper on a fresh fire is
apt to send flame or sparks through any cracks in thebrick-
work of a boiler.

() A back draught. The explosion of carbonic oxide,
which sometimestakes place when any one opens the furnace
door and admits air, where alazy fireman has heaped coal on
a dirty fire, which partly decomposes the coal by the heatof
the fuel already in, but does not produce complete combus-
tion for the want of sufficient air.

(8) The leaving of danked fires over night, with doors open
or partly open, and dampers shut or partly shut, which,
under some conditions, make small explosions of gas or throw
hot coals by the bursting of slate in the fire out through the
door.

The raking out the remnant of a wood fire at quitting
time, which, though it be ever so well done, is attended with
great danger from sparks. °

The excessive heat from upright boilers, smoke pipes.

The taking fire of soot, of soft coal, or wood, which will
never show itself, or never can assume active combustion, !
when the fire in the furnace is going, as the carbonic acid,

gas from one fire will not support a second in the smoke

rich in oxygen to the second, and redden it, thereby heating
the smoke pipe.
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yond that, for about fifteen more, it showed signs of char- |

found vent through the burned boiler (as some of the tubes :
were burned through), it must have been red hot air or gasi

covered, the composition did not fall off, it being one of the |

ciously, and the Chalmer-Spence covering was charred and .

pipe; but should the first fire be low or out, the air will pass 1

WM. J. BALDWIN. i
ELMIrA, N. Y., March 13th, 1880. ‘

Astronomical Notes.
OBSERVATORY OF VASSAR COLLEGE.
"The computations in the following notes are by students
of Vassar College. Although merely approximate, they will
enable the observer to recognize the planets. M. M.
POSITIONS OF PLANETS FOR APRIL, 1880.
Mercury.
Mercury rises before the sun on April 1, but so near to the
sun that it is not likely to be seen.
Mercury will be near Jupiter on the morning of the 8th,

| near Venus on the. morning of the 15th, and will be at the

greatest elongation west on the 26th. It rises at that time
nearly an hour before the sun, and should be looked for
about.12° south of the point of sunrise.

Venus.

Venus rises on April 1 at 4h. 5im. A.M. Venus will be
near Mercury on the morning of the 15th, and near Jupiter
| eight hours later.

On April 30 Venus rises at 4h. 19m. A.M., nearly at the
same hour at which Saturn rises, Venus being north of

Saturn.
’ Mars.

Mars is the only planet visible to the eye which can be

seen in the evening.

Its motions can be followed by connecting it with promi-
'nent stars in the constellations of Taurus and Gemini. On
April 1 Mars rises at 9h. 15m. A.M., and sets 32m. after
midnight. At meridian passage on April 1 Mars is 4° east
of Beta Tauri, and 3° below the star in altitude. The cres-
cent moon passes Mars on April 15.

On April 17 Mars will pass Mu Geminorum 214° above
the star. On the 23d Mars will pass Gamma Geminorum
814° above the star. On April 26 Mars will have the same
right ascension with Sirius, but will be more than 40° above
Sirius.

On April 30 Mars rises at 8h. 36m. A.M., and sets at 11h.
48m. P.M.

Jupiter.

Jupiter ranges so nearly with the sun that it is not likely
to be seen until the latter part of April, when it should be
looked for before sunrise. Jupiter will be near Venus
{April 15. Jupiter rises on April 80 at 8h. 44m. A.M., al-
most exactly in the East.

Saturn,

Saturn rises so nearly with the sun that it is not likely to
be seen during the early part of April.

‘ Venus, Saturn, and Mercury rise nearly at the same time
~on April 30.

Uranus,
I
i Uranus is in very good position for amateur astronomers,

“and is easily found with small telescopes. On April 1 it
passes the meridian at 9h. 47m. P.M., at an altitude, in this
ilatitude, of 58°. It has nearly the same right ascension as
Rho Leonis all through the month; it is {° above this star
~on April 1, and 14° above it on April 30.
} A telescope of low power, which would give a large field
‘o“f view, would bring the star and the planet into the field
| together.
‘ Uranus may also be found 615° east of Regulus, and 2°
i south of that bright star, early in the month.

—_—e——4 S -——————

39)% Messages an Hour,

The following are the best total records of the Western
Union main office operations from February 1 to 15 inclu-
sive:

DAY FORCE (PRINTERS).

rCalvert.... .. . iiiiieiine.. 4,523 | NOYeS. ... ccverueeneennnnnennnn 3,577
"Miler....iiieiiiies ciiienn . 3,596
MORSE.

MecLaren.... ....oeeeieenvenn 395 Allen.........iiiiiiiiiiiinn.., 3,583
Irving..oo cov i evvieeniniane 3,608 | Barberie................ .. 3,458
Harmon................o.0 . 3,644| P.J. Tierney...ccoveeeenn.. . 2,962
Brick....ccooveiiiiiienn o 3,634 | Hutchinson .................. 2,979
\ NIGHT FORCE (MORSE).

AN ..ieiiiieiees ceeean 4,078 " Robinson..........c.cevvenn. 3,256
‘R. W. Martin... . .....c.... 8,542 1 CaS€..oiiiin viiiiiiaieeaaa 3,177
Anson . ....iiiiieiieieenan 337 Hinman........ ....coveenn .. 3,027
Sabine .... .. ... ....... . 8313 | Risdon........ocovt civian 3,309

! The highest average was made by Printing Operator Cal-
. vert, which was 3914 messages per hour.
A — S
Leif Ericsson’ Wild Oats.

Mr. Ernest Frolich, of Christiana, Norway, thinks he has
found in our Indian rice a living proof of the truth of
Snorre Sturlson’s history of Leif Ericsson’s visits to this
country nearly nine hundred years ago. The voyagers re-
‘ported finding in Vinland not only an abundance of wild
- grapes, but akind of grain which they called wild oats, grow-

ing plentifully along the marshy river sides. This grain,

i which they said the natives used for food, can be no other
i he thinks, than the well known Indian rice, or wild rye (Zi-
; zania), which grows almost everywhere along the swampy
i borders of our coast streams as well as around inland lakes
‘ and ponds. Mr. Frolich proposes to follow the example of
i our Western game preserving associations, who are sowing
wild rice in our marshes for the benefit of wild fowl, by
sending home seed for planting on Norwegian marsh lands
and moors.

Rapid Railway Building.

The greatest feat in the way of rapid railway making is
said to be that of Sir R. Temple, in the late Afghan cam-
paign. One hundred and thirty miles of railway was con-
structed in one hundred and one days.
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ENGINEERING INVENTIONS,

Mr. John L. Cole, of Williamstown, Mass., has patented
improvements in apparatus for checking the momentum of
railroad cars and storing power to be subsequently used in
starting or impelling the car, which apparatus consists, gen-
erally, of springs, a cord or chain, a conical spirally-grooved
winding drum, and gearing and clutches for connecting the
drum with the car wheels or axle, whereby the cord is
wound on the drum, the springs compressed and held for
use in propelling the car by their expansion.

An improvement in rail joints, patented by Mr. William
W. Fay, of Jefferson City, Mo., consists in connecting the |
ends of adjoining rails together by means of a metal plate|
inserted in slots in the adjacent ends, and also in fastening
and tightening the connecting plate in its place by means of
laterally-driven dovetailed wedges.

Mr. Samuel L. Skinner, of Independence, Iowa, has patent
ed a device for automatically restoring to their proper posi-
tion the car wheels that may chance to run off the track
while the cars are running. The invention consists of
eccentric wheels with V-shaped grooves in their treads, ad-
justed on a car truck, and operated in such a manner that
when the car wheels leave the rails the eccentric wheels will
at once drop upon the rails and operate to raise the truck in
line again, so that the car wheels will be restored to their
proper position.

——p—t————

SCISSORS AND SCALE MEASURE.

This device consists essentially of a round rod or tube
having a slot, within which is secured one blade of a pair
of scissors, the other blade
being held in the open
position by means of a‘
spring.

In using this implement |
the operator grasps the|
rod in the right hand and
inserts the fourth finger
in the bow of the scissors. |
The goods to be cut are |
drawn over the rod with
the left hand under the
movable blade, when the
scissors are clesed, cutting |
the goods. ’ |

The inventor claims that |
this implement combines
the usefulness of two in-
struments, while it offers
no inconvenience in the
use of either scissors or
scale. |

This improvement is the

Stivers, of Liberty, Ind.
L]
A Primitive Nation.
The new Mexican inte
oceanic railway across the |
Tehuantepec Isthmus is |
marked out to passthrough '
the State of Chiapas,
which probably contains
the only population in the
\world which possesses no
iron, nor anything in the
shape of an iron industry
COMBINED SCISSORS AND SCALE, Cven of the crudest form.
For the distance of eighty

miles around Palenque, the capital, not a single black-
smith can be found, and the only articles in the shape
of iron are axes and machetas, imported from the United
States. Nails are unknown, all the woodwork being held
together by cords or the tendrils of the vines, and even the
tortilla is prepared by grinding the maize between stones,
The new railway, which will run through this territory, has
clearly a well defined educational as well as a commercial
development to undertake.

e e —
Winter Fishing on Chautauqua Lake.

The winter fishing on Chautauqua Lake is a good deal of i
a business. Being an inland lake it freezes over quicker|
than Lake Erie, and when the latter body is open Chautau-
qua Lake has ice enough to hold up an army of fishermen. |
There are now about twenly ‘ coops,” as they are called, '
out on the ice. A ‘“coop ” is a box about three feet square,
with a hole in the bottom. A hole is cut in the ice and the
box is placed over it, and it being perfectly dark in there he
cansee the bottom as plain as day if the water is clear. If |
it is not clear, a newspaper is sunk to the bottom under the
coop, and fish passing over it are easily seen Through this |
hole in the ice a wooden fish properly weighted is sunk to
the proper depth, and with a cord attached to it, the bogus
fish is made to fly around lively, and thereby attract other

invention of Mr. Scott (@ioptrique).

IMPROVEMENT IN JACKSCREWS,

The engraving represents a marked improvement in a
simple yet most important mechanical appliance which is
indispensable to those engaged in building or repairing
houses, ships, engines, bridges, or railroads. Itis known
as Ball’s patent jackscrew, and is manufactured by Mr.
Albert Bridges, 46 Cortlandt street, New York city.

Fig. 2.
BALL’S TELESCOPIC JACKSCREWS,

Fig. 1.

The screw, as will be seen by reference to the engraving,
is double, the lower part being made tubular and threaded
both externally and internally; one screw to the right and
one to the left. The two screws operate simultaneously.

| The internal thread receives a solid screw carrying at|

the top a cap which is applied to the object to be raised.
The upper end of the tubular screw is provided with a

vided with aratchet head, asshown in Fig. 2. With this con-

struction, when the tubular screw is turned, it not only |

raises the solid screw, but the latter being stationary, it is

evident that it must be projected from the tubular screw at |

the same rate of speed as the latter is projected from the

base, providing all of the threads are of the same lead.

It is stated that this jack will raise a load in one half the

| time required by the ordinary jack without an increase of

labor. The screws may be run out nearly double theheight
of the base.

The stands vary in height from ten to twenty-five inches;
the screw from fourteen to forty inches; the rise varies

from eleven to thirty-six inches; and the total length ranges g hook, by means of which
from twenty to sixty-one inches. '

It is stated that there are 5,000 of these jackscrews in use.

Negatives on Paper.
M. Londe lately exhibited some negatives upon thin paper
It appears that this gentleman prepares a plate
with talc and pours over it a collodio-bromide emulsion.
When the negative has been obtained he floats over its sur-
face a solution of gelatine and gum, and then lays the thin

¢ | baper upon it, passes a squeegee over it to drive out excess ..+ of the New York Her-

of liquid, and allows it to dry. When thoroughly desic-
cated a sharp knife is passed round the pictule about an
eighth of an inch from the edge of the plate. The film is

|now lifted from the glass, and can be used on either side | .aple to New York:
for printing purposes.

A — e
IMPROVED PLANT SPRINKLER.

The invention shown in the annexed engraving will be

appreciated by lovers of flowers and plants, as it affords a

— -
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SCHRADER'S PLANT SPRINKLER.

convenient means of showering, and is not limited as to its
supply of water. It consists simply of a rose sprinkler con-

fish to its locality. The man in the coop kecping watch, ['nected with a flexible bulb provided avith a couple of valves

seeing a fish in good position, lets drop his heavy spear,

and a suction tube. The pail containing the water may be

Points about Welding.

The Blacksmith and Wheelwright, a journal that ought to
know, says that to obtain a good sound weld, the following
points should be observed :

The scart should be sufficiently larger than the finished
size to permit the weld to be well drawn out after welding.
The joint surface of the scarf should be slightly rounding,
so that, when the two pieces are placed together to weld,
there will be no air inclosed between them.

They should be heated in a clear fire of bright and not
gaseous coal. Thick pieces should not be heated too quickly,
or the interior metal will not be brought up to the required
temperature. They sliould be frequently turned in the fire,
to insure uniformity of temperature, and be made as hot as
possible without burning them.

They should be withdrawn from the fire occasionally,
and sprinkled with sand, which serves to exclude the air
from the surface and prevent oxidation, and at the same
time cools the outer surface and thin edges, giving the in-
terior metal and thicker parts time to become heated all
through.

‘When the picces are placed upon the anvil to weld them,
they should be quickly cleaned with either a wire brush or
a piece of wood made ragged by having been hammered.
The scarfs should be placed to well overlap each other, and
should receive light and quickly succecding blows at first,
| and heavier ones afterward.
| Assoon as the picces are firmly joined, the hammer blows

should be delivered with a view to close the edges of the
'scarf, so that the joint of the weld shall not show where the
'job is finished.

P
——4-&

IMPROVED PRUNING IMPLEMENT.
The principal object of the invention shown in the an-

head adapted to a wrench, as shown in Fig. 1, or it is pro- | nexed engraving is to provide a guide for the pruning chisel,

so that when the thrust is made to sever the limb the chisel
will be properly guided so
that the stroke will be
effective.  The invention
consists of a long tine
or finger attached to
one of the edges of the
chisel, and e);tending for-
_‘ward in the direction of
;the thrust of the chisel.
The fixed end of this tine
| is bent outward, forming

| the limbs cut from the tree
| may be pulled out.

| This simple yet useful |
|invention has been patent-
' ed by Mr. John W. Cogs-
| well, of Erie, Mich.

Pneumatic Clocks.
The Paris correspond-

ald has thought the fol-
lowing of sufficient im-
portance to transmit by

Paris clocks have long
afforded a subject of ridi-
cule to foreigners. In a
i few days there will be no
room for derision. With-
| in the last week handsome
| public, illuminated time-
| pieces have been erected
'in the middle of the causeway of the leading thoroughfares.
These are all in communication with the works of the new

COGSWELL'S PRUNING
IMPLEMENT.

| Pneumatic Clock Company, in the Rue St. Anne. By means

of subterranean tubes this company receives the time direct
from the Observatoire every morning, and regulates all the
timepieces in connection simultaneously. In future it will
be possible to have the correct time laid on in any house,
like gas or water, at the trifling cost of from three to five
| centimes per clock per day. 1 was allowed to inspect the
company’s premises privately to day, and examined the
| whole arrangements. The air is compressed by steam en-
gines and driven at intervals of a minute through the com-
municating tubes, so as to move the minute hands the re-
quisite distance at each pulsation. It can be applied to any
| clock. The company undertakes to pay all the cest of the
Iﬁttings. It supplies clocks gratuitously and charges only a
| subscription. By this new system all trouble of repairing
‘and winding up is done away with. Over one thousand
pneumatic clocks are ordered in Paris already, and will soon
Ibe tested at New York, where the patent for America has
been purchased.

Another New Jersey Fossil Sea Serpent.
The jaws and a portion of the vertebre of a fossil sea ser-
pent (Pythonomorpha) were found not long since in a marl
- pit at Marlborough, New Jersey. Professor Lockwood es-

weighing from fifteen to twenty pounds, fastening him to |of any convenient size. To operate the sprinkler it is only | timated the length of the living serpent to have been from
the bottom. Some large fish are caught in that way. The |necessary to alternately compress the bulb and allow it to 40 to 60 feet—considerably less than that of a previously dis-
Monday before New Year’s there were caught three pickerel | expand. When it iscompressed it expels the water through  covered specimen.. Tooth-marks on the bones indicate a
weighing respectively twenty-seven, thirty, and forty-two | the rose sprinkler. When it is allowed to expand it draws a | grand feast of ancient fishes when the dead monster ““lay
pounds. It is quite a business when the pond is frozen | fresh supply of water from the pail. I'like a great wreck onthe old oceanbed.” The teeth, though
over, and those who follow it make money.—Silver Creek | Thisinvention was recently patented by Mr. AugustSchra-| formidable, are about half the size of those of the 80 foot
(V. Y.) Local. der, of New York city. specimen previously discovered.

© 1880 SCIENTIFIC AMERICAN, INC
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NEW LUBRICATOR FOR STEAM ENGINES,

We give, on this page, two views of a novel engine lubri
cator, recently patented by Mr. A. L. Harrison, chief engi-
neer of U. S. revenue cutter Samuel Dexter, Newport, R. I,
one view showing the exterior in perspective, the other being
.a vertical central section.

This lubricator is designed to effect a regular and con-
tinuous lubrication of the cylinders and valves of the engine
to which it is applied. The lubricant is supplied in regu-
lated quantities, forced in against the steam pressure by at-
mospheric pressure obtained by the use of a vacuum cham-
ber or by the use of a water column.

The oil and pressure chamber, A, is formed of two con-
cave disks bolted together on a flanged ring, B, clamping
the flexible diaphragms, C, leaving a small space between
them. A single diaphragm might be used, but two are pre-
ferred, with the space between them filled with glycerine or
other non-freezing liquid, forming a flexible partition be-
tween the diaphragms, which prevents unequal stretching
and equalizes the pressure. This space is filled through
openings in the ring, B, which are closed by screw plugs.

At the under side of the chamber, A, there is a tube, D,
through which passes a
rod, E, whose inner end is
rigidly connected to the
center of the diaphragms,
C, by means of clamping
washers. To the lower
end of thisrod is secured
a handle by which the
rod may be moved to
draw the diaphragms to
the bottom of the cham-
ber, A. This rod also
carries a piston fitted to
the cylinder, F, on the
lower end of thetube, D.

At the upper side of the
chamber, A, there is an
oil cup, G, used in filling
the lubricator and tube,
H, for the discharge of
oil from the chamber, A
The cup, G, and tube,
H, communicate with the
chamber, A, by separate
passagesfitted with cocks,
J and I, respectively.

On the upper end of the
tube, H, thereis a cham-
ber, K, thesides of which
are made of glass. In
the bottom of this cham-
ber there is a small open-
ing communicating with
the tube, H, and on the
top there is an opening
provided with a tube
leading to the parts to be
lubricated. ~ The cham-
ber, K, is to be filled with
glycerine.

To the under side of
the chamber, A, two
pipes are connected, hav-
ing communication sepa-
rately with the space
beneath the diaphragms,
and are each fitted with
a cock.

One pipe is to be con-
nected with the exhaust of the engine when taue lubri-
cator isused in connection with condensing engines, and
the other pipe is to be connected with the steam pipe
from the boiler. This connection permits of the attach-
ment of the lubricator to the engine or to a wall, as may
be_desired.

The lubricator is provided with a second exhaust pipe
that opens into the tube, D. and cylinder, F. and is fitted
with a pipe for connection with the exhaust of the engine.
This pipe has a two-way cock for closing connection be-
tween thecylinder, F, and engine exhaust, and opening con-
nection between the cylinder and the outer air or the re-
verse, as may be required

To charge thereservoir, A, with oil, the oil is first poured
into the cup, G, and the cock, J, is opened to allow the oil
to enter the reservoir, and one of the cocks helow the re-
servoir is also opened so that the space below the diaphragm
may be exhausted by the pipe connected with the exhaust
of the engine. The diaphragm is thus drawn down aud
the oildrawn into the reservoir. The cylinder, F, will at
the same time be opened to the outer air.

The reservoir, A, being thus filled, the cocks, J and I, are
closed, and the exhaust pipe is put into communication with
the cylinder, F, and steam is admitted below the diaphragms.
The diaphragms are thus balanced by steam pressure, and
the cylinder, F, being exhausted, its piston is forced inward
by atmospheric pressure, carrying the rod, E, and dia-
phragm, C, upward, forcing oil through the pipe, H, into
the glycerine chamber, K, in drops at more or less frequent
intervals or in a continuous stream as circumstances may
require, the flow being regulated by the valve, I. From
the glycerine chamber, K, the oil flows through the tube to

the engine cylinder. This lubricator, when applied to high
pressure engines, is operated by the gravity of a water
column instead of atmospheric pressure. This device,
although apparently complicated, is really very simple and
well calculated to fulfill the requirements of « first class lu-
bricator.

For further particulars, address the inventor, as above.

—_—  —Et O ——
The Great Glaciers of Alaska,

The Stickine is perhaps better known than any other river
in Alaska, because of its being the way back to the Cassiar
gold mines. It is about 350 or 400 miles long, and navigable
for small steamers to Glenora, 150 miles, flowing first in a
general westerly direction through grassy, undulating plains,
darkened here and there with patches of evergreens, then
curving southward, and receiving numerous tributaries from
the north, it enters the Coast Range and sweeps across it to
the sea through a Yosemite Valley more than 100 miles long,
and 1 to 3 miles wide at the bottom, and from 5,000 to 8,000
feet deep, marvelously beautiful and inspiring from end to
end. To the appreciative tourist sailing up the river through
the midst of it all. the cafion for a distance of about 110

beauty of the chasms and clustered pinnacles shows to fine
advantage in the sunshine; but tame indeed must be the ob-
server who is satisfied with so cheap a view.—San Francisco
Bulletin.

et

MISCELLANEOUS INVENTIONS.

Mr. James T. Cochran, of Brooklyn, N. Y., has patented
a horseshoe designed to prevent the horse from interfering,
slipping, or injuring the hoofs in any way. It will allow
the hoofs to expand properly, and is so arranged as to avoid
contact with the sensitive part of the sole. The shoe is
provided with a toe calk having a smooth unbroken beveled
surface on the inside, a straight surface on the outside, and
separated from the side calks by V-shaped notches.

Mr. James H. Hayes, of Cerro Gordo, Ill., has patented
an improved nut lock, which is simple, convenient, and
effective. It consists in a nut lock formed of U-shaped
springs, which is provided with small lugs at the forward
ends, and is designed to prevent two or more nuts from
turning.

An improved recording ballot box has been patented by
Mr. James G. H. Buck, of Dallas, Texas. The object of this
invention is to indicate ac-
curately and instantly the
result of an election; to
prevent the nossibility of
rifling the box of its bal-
lots, or of stuffing it with
fraudulent ones.

An improved sled,
which is so arranged that
it can be propelled and
regulated in speed and
direction by the person
seated on it, has been pa-
tented by Messrs. Alfred
Hitchiner and John W.
Heaton, of Lawrence,
Mass. Theinvention con-
sists in a sled provided
with a standard to which
two slotted bars having
hooks at the lower ends
are pivoted, these bars
being grasped by the per-
son on the sled, and used
to propel it and to press
against the brakes, which
are pivoted to the end of

ali—

HARRISON'S LUBRICATOR FOR STEAM ENGINES.

miles is a gallery of sublime pictures, an unbroken series of
majestic mountains, glaciers, falls, cascades, forests, groves,
flowery garden spots, grassy meadows in endless variety of
form and composition—furniture enough for a dozen Yo-
semites—while back of the walls, and thousands of feet
above them, innumerable peaks and spires and domes of ice
and snow tower grandly into the sky.

About 15 miles above the mouth of the river you come to
the first of the great glaciers, pouring down through the
forests in a shattered ice cascade nearly to the level of the
river. Here the cafion is about two miles wide, planted with
cottonwoods along the banks of the river, and spruce and
fir and patches of wild rose and raspberry extend back to
the grand Yosemite walls. Twelve miles above this point a
noble view is opened along the Skoot river cafion—a group
of glacier-laden Alps from 10,000 to 12,000 feet high, the
source of the largest tributary of the Stickine.

Thirty-five miles above the mouth of the river, the most
striking object of all comes in sight. This is the lower ex-
panded portion of the great glacier, measuring about six
miles around the snout, pushed boldly forward into the
middle of the valley among the trees, while its sources are
mostly hidden. It takes its rise in the heart of the range,
some thirty or forty miles away. Compared with this the
Swiss mer de glace is a small thing. It is called the ¢ Ice
Mountain,” and seems to have been regarded as a motion-
less mass, created on the spot, like the rocks and trees about,
without venturing a guess as to how or when. The front of
the snout is about 300 feet high, but rises rapidly back for a
few miles to a height of about 1,090 feet. Seen through
gaps in the trees growing on one of its terminal moraines,

as one sails slowly along against the current, the marvelous L
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each side of the sled.

Mr. John A. Mussel-
man, of Steinsburg, Pa.,
has patented an improved
cooking stove. The ob
ject of this invention is to
combine with a cooking
stove an auxiliary heating
stove, so arranged that it
can be used either sepa-
rately from the cooking
stove or in connection
therewith, as may be de-
sired.

An improvement in
lamps has been patcated
by Mr.Frank R. Kimball,
of Boston, Mass. The ob-
ject of this invention is to
prevent any flow of oil to
the burner except in tle
form of vapor, and to
supply the oil automatically to the vaporizer in quantitics
as required; also, to construct the oil reservoir in a form
adapted for ready application to or removal from an ordi-
nary street lamp.

Mr. John Wampach, of Shakopee, Minn., has patented an
improved fifth wheel. The object of this invention is to
improve vehicles so that their wheels may pass over uneven
surfaces without wrenching or twisting the gearing.

An improvement in water lheaters, patented by Mr. Wil-
liam R. Hinsdale, of Garden City, N. Y., relates to appa-
ratus for heating water by steam while circulating through
pipes, as in dwelling houses, directly to the wash basins,
bath tubs, laundry tubs, or other places of use, or to hot
water heating apparatus in dwelling houses, stores, or build-
ings, such apparatus being particularly adapted for usc
where cities or towns are supplied with steam for heating
and other purposes through street mains and a water supply
under pressure.

—_— .
Fatal Effects of Fog.

A single week of raw and densely foggy weather more
than doubled the death rate of London, compared with the
average for the corresponding week for the preceding years.
The weekly reports of the Registrar-General show that the
annual death rate had risen steadily during the three weeks
preceding the foggy period from 246 per thousand to 271
and 31°3; then it bounded to 48°1, a rate higher than had
been recorded since the cholera epidemics of 1849, 1854, and
1866. While the increase in deathsin the West End districts
of the metropolis did not exceed 82 per cent, in the crowded
quarters at the East End it was equal to 88 per cent. Thz
largest number occurred among people past sixty years,
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A Mountain takes the Place of a Lake.

Interesting particulars begin to come in with regard to the
effects of the series of earthquakesexperienced in San Salva-
dor toward the close of last year. Theseverestshocks were
felt in the neighborhood of Lake Ilopango, which has always
been regarded of volcanic origin.

On December 21 the earthquake movements were particu-
larly marked, and accompanied by a horrible rumbling
sound beneath the earth, which, more than its tremblings
and oscillations, spread terror through the already alarmed
popuiation. That night no fewer than 150 distinct shocks
were felt, and the people abandoned their houses in dismay.
During the succeeding days of the month the movements
continued, and on the night of the 31sta tremendous subter-
ranean detonation was heard, like the discharge of heavy
cannon, succeeded by three successive shocks of great vio-
lence, which were felt throughout the entire republic, and,
in the immediate theater of their action finished the ruin
their predecessors had begun. In the vicinity of the lakea
rainstorm followed, of such violence as has not been experi-
enced for years, the rush of waters carrying to the lake vege-
tation, soil, trees, and everything in their way, making huge
gullies, rendering useless some valuable lands on the margin
of the lake. The waters of the lake, instead of appearingto
be increased by this large addition to their volume, actually
diminished.

As the water retired conical-shaped peaks orhills appeared
in the center of the lake, while the water surrounding them
was in a state of commotion as though it were boiling, and
on examination it was found that its temperature had ma-
terially increased. From the highest of these peaks, which
are constantly increasing in size, smoke, vapor, and flame

issued, the column rising as high as that which issues from |
the Izalco, and may be seen from the capital, a distance of Vided each with a pair of hooked claws.

several leagues. The central hill of the group thus forming
appears to be increasing in size more rapidly than the others,
people in the neighborhood estimating its growth as prodig- '
ious. The water of the lake has graduallyresumed its level

and raised in height as the process of formation of the vol-

cano continued, escaping through its outlet at an immense
rate. It is thought that it will soon be emptied into the sea
and the mountain will take its place.

The volcano keeps regularly at work, occasionally sendlng
up showers of stones, which, falling on its sides, add to its!
dimensions. Since it has begun its functions in such a mar-
velous manner the shocks of ecarthquake have ceased,
although at intervals the subterranean noises are heard, but
only in the immediate neighborhood of the burning moun-
tain. The vapors which issue from it are heavily charged
with sulphurous materials, which produce a nausea, and in
many cases have induced sickness, mostly fevers. With the
beginning of the volcanic activity springs broke out in vari-
ous places, some of potable water, and others horribly fetid
and disgusting. Mr. Goodyear, State Geologist, will probably
soon issue a report upon the remarkable phenomena involved.

VENUS GIRDLE.
This pretty creature is found in the Mediterranean, where it
attains the extraordinary length of five feet, the breadth being
only two inches. The mouth of the Venus girdle is in the cen-

-

PERIPATUS CAPENSIS.

In his interesting ¢ Challenger Notes,” writing from the
Cape of Good Hope, Mr. H. N. Moseley says:

I stayed at Wynberg for a fortnight, while working at the
anatomy and development of Peripatus capensis. Peripatus
is an animal of the very highest importance and antiquity,
and I believe it to be a nearly related representative of the
ancestor of all air-breathing arthropoda, ¢. e., of all insects,
spiders, and myriapods.

HEAD OF PERIPATUS CAPENSIS MAGNIFIED.

The animal has the appearance of a black caterpillar, the
largest specimens being more that three inchesin length, but
the majority smaller. A pair of simple horn-like antennz

of small simple eyes. Beneath the head is the mouth, pro-

' vided with tumid lips and within with a double pair of horny

jaws.
The animal has seventeen pairs of short conical feet, pro-
The skin of the
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PERIPATUS CAPENSIS, (Natural Size.)

animal is soft and flexible, and not provided with any chitin-
ous rings. The animal breathes air by means of tracheal
‘tubes like those of insects. These, instead of opening to the
exterior by a small number of apertures (stigmata) arranged
at the sides of the body in a regular manner, as in all other
animals provided with trachee, are much lesshighly special-
ized. The openingsof the short trachese are scattered irregu-
larly over the whole surface of the animal’s skin.

It appears probable that we have existing in peripatus
almost the earliest stage in the evolution of trachez, and that
these air tubes were developed in the first tracheate animal
out of skin glands scattered all over the body. In higher
tracheate animals the tracheal openings have become re-
stricted to certain definite positions by the action of natural
selection.

The sexes are distinct in Perépatus. The males are much
smaller and fewer in numbers than the females. The females
are viviparous, and the process of development of the young

ter of the body, occupying a comparatively small space. The
body is ribbon-shaped toward two
opposite sides from themouth. The
edges of the ribbon-like body are
serrated or provided with numerous
little lips, by means of which the
creature propels itself forward. It
can also propel itself from one place
to another by a peculiar spiral move-
ment.

.The Venus’ Girdle, with its
magnificent colors, is a most
beautiful object. Various attempts
have been made to keep them in
aquariums, but they survive for a
few days only. They are attacked
by the other animals in the aqua-
rium, and have such a ravenous ap-
petite that it is almost impossible
to supply them with sufficient food.
‘When touched they immediately roll
themselves up into aregularspiral.

Owing to its great length and
tenuity the Venus’ Girdle is seldom
found quite entire, but it seems to
care little for afoot or so of itssub-

shows that the horny jaws of the animal are the slightly modi-

project from the head, which is provided with a single pair |
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and peculiar distribution. Species of the genus occur at the
Cape of Good Hope, in Australia, in New Zealand, in Chili,
in the Isthmus of Panama and its neighborhood, and in the
West Indies. If its horny jaws were only larger they would
no doubt be found fossilin strata as old as the Old Red Sand-
stone at least.

The animal is provided with large glands, which secrete a
clear viscid fluid, which it has the power of ejecting from
two papille, placed one on either side of the mouth. When
the animal is touched or irritated it discharges this fluid with
great force and rapidity in fine thread-like jets. These jets
form a sort of network in front of the animal, which looks
like a spider’s web with the dew upon it, and appears as if
by magic, so instantaneously is it emitted. The viscid sub-
stance, which is not irritant when placed on the tongue, is
excessively tenacious, like bird-lime, and when I put some
on a slip of glass some flies approaching it were at once
caught and held fast. 1t appears from the observations of
Captain Hutton on the New Zealand species,* that the jet of
slime is used by the animal not only as a means of offense
but to catch insects, on which the animal feeds.

I found only vegetable matter in the stomachs of the Cape
species, and concluded that the animals were vegetable feed-
ers. The animals live at the Cape in or under dead wood,
and I found nearly all my specimens at Wynberg in Mr.
Maynard’s garden in decayed fallen willow logs, which were
in the condition of touchwood. T tore the logs to pieces and
found the animals curled up inside.

The animals are very local, and not by any means abun
dant, so that an offer of half a crown for a specimen to boys
did not produce a single example.

My colleague, the late Von Willemnes Suhm, and I both
searched hard for Peripatus. He was unsuccessful; but I
was lucky enough to find a fine specimen first, under an old
cart wheel al Wynberg. Immediately that I
opened this one I saw its traches and the fully-
formed young within it. Had my colleague
lighted on the specimen he would, no doubt,
have made the discovery instead.

Peripatus capensis is nocturnal in its habits.
Its gait is exactly like that of a caterpillar—the
feet moving in pairs and the body being entirely
supported upon them. The animals can move
with considerable rapidity. They have a remarkable power
of extension of the body, and when walking stretch to
nearly twice the length they have when at rest.

Had I not been engaged for so long a time in working at
Peripatus 1 should have certainly paid a visit to the Knysna
Forest, accessible by steamer from Cape Town, which con-
tains wild elephants preserved by Government, and nume-
rous antelopes, and other large animals.

[For a detailed account of the anatomy and development
of Peripatus capensis, see H. N. Moseley, ‘“On Anatomy and
Development of Peripatus Capensis,” Phil. Trans. R. Soc.,
1874, p. 757. The engravings and description here given
are from the *‘ Challenger Notes.”]

———— B —
How a Botanic Garden is Formed in Japan.

The following extract from a report from Hakodate,
sHuihierm Yesso, says the Gardener’s Chronicle, will indicate
the aptness of these intelligent people, the Japanese, to
seize a new idea from a foreigner:

) “An inkling was given to three
of the principal native storekeepers
by a lady to start a botanical gar-

den. Theidea was jumped at, as

this was the very thing they had

always desired to have, the Japan-

ese being so very fond of flowers,
and more especially foreign flowers;

but the individualsin question, who
are brothers, did not know how to

set about it, and what seeds to order,

and when they had them, what to
do with them. Accordingly a plan
for a garden was drawn up, and
some one having an idea of garden-
ing was engaged, after which a spot
of ground was selected most suit.
ble for a flower garden; but when
application was made for it the
Kaitakushi took the matter in hand,

and has now started a public gar-
den, the foreign directress still be-

ing consulted on all matters. In

order to give it the character of a

stance.

public undertaking, every ward of

The Spirilla=Spirochmtes,
It has been pretty conclusively
proved by Obermeier that relapsing

the town was induced, in succes-
sion, to work there one whole day,

fever is due to the entrance into the

besides the regular coolies paid by
the Kaitalcushi. When the whole

blood of this minute air-born vege-

table organism. In further proof

of this, we are informed by the

London Medical Record, January 15, 1880, that Vandyke
Carter, in India, has injected under the skin of monkeys de-
fibrinated blood proceeding from patients suffering from re-
lapsing fever, and which contained spirillee. On the sixth day
the monkeys were attacked with violent fever, and the blood
was filled with spirillee. Cohn, of Breslau, has further cul
tivated this spirilla in successful culture fluids outside of the
body, and reproduced feverish attacks with the third or
fourth culture fluid.

VENUS'

GIRDLE.—(Cestum Veneris.)

fied claws of a pair of limbs turned inwards over the mouth
as development proceeds; in fact, ‘“foot-jaws,” as in other
arthropods.

Before I studied Peripatus at the Cape nothing was known
of its manner of development, nor of the fact that it breathed
air by means of trache®. It was generally placed with the
annelids, though its alliance with the myriapods had been
suspected by Quatrefages.

That Peripatus is a very ancient form is pxoved by its wide

© 1880 SCIENTIFIC AMERICAN, INC

town had thus contributed its quota
of labor, all the singing girls of the
tea houses, with the other inmates
. of these establishments, dressed up
in gay colors, were engaged there one whole day in smoothing
down the paths with a stone fastened to ropes handled by
about a dozen girls each, singing and dancing all the time;
and, to crown all, one Sunday all the officials, from the
highest to the lowest, dressed in laborers’ working clothes,
were engaged in finishing the ‘fusiyama’ of the garden,
without which no Japane%e garden is complete

T (‘apt&m F. W I[utton,
Mag, Nat. Hist., 1876, p. 862.

*On Puripatus Nowe Zealandm, Ann ” and
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SPECTERS IN THE AIR.
BY CHAS. B. BOYLE.

Had the causes of the mirage been understood, life and
property might often have been saved, and, as utilizing that
knowledge is one of the objects of this paper, it may be well
to consider the subject in chronological order.

The accompanying diagram is given by Sir David Brew-
ster as the geometrical exponent of fits of extraordinary atmo-
spheric refraction, to which he attributes the phenomenon of
the mirage, by which he means that the earth’s at-
mosphere is subject to fits of refraction, so extraor-
dinary that objects on the surface of the earth may
appear at times elevated above it at angles as great
as thirty or forty degrees. If the earth’s atmosphere
is subject to such excessive changes in its refractive
energy, how happens it that the sun, moon, or stars
never appear displaced by it, even when seen over
the horizon where the greatest amount of displace-
ment by refraction occurs, and where they are never
affected by refraction beyond a single degree?

In astronomical observation no greater amount
of refraction is ever obtained at the horizon than
one degree, and as the angle of observation above
the horizon increases, the atmospheric refraction
decreases, till at the zenith it is nothing. The
varying amount of atmospheric refraction at the hori-
zon, where it is greatest, is never more than five minutes
of a degree, and the only visible sign it gives is the slight
enlargement of the apparent size of the sun or moon, and
their appearance and that of stars above the horizon a few
seconds in advance of their true time. If, when examples
of the mirage are occurring, we direct a telescope alongthe
line of the mirages, we shall find that our instrument is see-
ing in straight lines, which would not be the case if the line
of vision were passing through an atmo-
sphere of varying density. While engaged

mercury is never sufficient to perceptibly deflect a ray of
light passing through it; no barometrical observations have
ever recorded at any place or at any time any change in
atmospheric density that would warrant the theory of extra-
ordinary fits of refraction.

Now, let us observe what takes place while we try some
experiments which we can bring under our immediate con-
trol. Lay an ordinary sized mirror, say twenty-four inches
long, down upon a table with the mirror side up, settingon

the glass, at about its middle, a toy ship or boat with sails,

made of paper, if we please.
hull be flat, so that it will stand in upright position and
crosswise on the glass, ‘‘ athwart ships” of the mirror, then
hold a light above and beyond one end of the mirror, as
shown in diagram 2, the light from which, after falling upon
the mirror, is reflected in the direction A, where, being in-
tercepted by a screen, it presents two images of the ship,
one right side up and one wrong side up, with their bottoms

2«772

in locating alighthouse at sea and sighting an "]
object on a distant mountain side, the line . f

of vision frequently passed over vessels and ;%
under their images in the air, and, therefore, 2'
through the section of atmosphere which Sir A % )
David’s theory assures us was then under- /é?
going a fit of extraordinary refraction, but in %

no case did the reading of the angles vary in /f

the slightest degree from those obtained at L —

other times. Indeed, if the earth’s atmosphere
were subject to fits of extraordinary refrac-
tion, the sciences of engineering, navigation,
and astronomy could have no existence,
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them visible. This, however, has been put beyond a doubt
by a case witnessed in this city, where a number of people
saw the image of a burning brig, which was six or seven
miles distant, distinctly visible on the smoke of some asphal-
tum, which had accidentally caught fire in the street where
they were.

In every case where the time of day is mentioned with the
observation of the phenomenon, we find that it occurred when

the sun was low; thus the observation made by Mr. Gresham
took place about four o’clock in the afternoon; we
also find that it is much more frequent in the Arc-
tic seas than elsewhere, because there the sun is
always low, while in the lower latitudes it is low only
in the early and later pprtion of the day. The
causes of its more frequent occurrence when the
sun is low is due to the fact that the reflected image
makes a correspondingly low angle with the surface
of the water, and is therefore much more likely to
be intercepted by clouds before making its exit from
among them into space, than if it were reflected
from the surface at angles nearer to the perpendicu-
lar, in which case it would stand but little chance of
interception by those wandering backgrounds. In-
deed, it is impossible for the sun to shine upon mode-
rately still water without reflecting back to heaven
images of all things resting on its surface or about its edges

Let the bottom of the boat’s | with sufficient elevation above it to cast shadows upon its

surface. It is only upon exceptional occasions that any of
those images are intercepted by a cloud screen, and when
that happens we call it a mirage, specters in the air, etc.
' When but a single image of a ship at sea isseen in the air, it
'is due to the fact that the intercepting cloud screen is in
position to receive but one of its shadows, for both are pro-
jected from the ship in every such case. If the right side
up image is visible without the other, then
the cloud is too high to intercept the lower
one, and if the wrong side up or inverted
image is exhibited without the other, then the
cloud is too-low to intercept the upper image,
as may be seen by the third diagram, where
A B is a sheaf of sun rays falling upon the
water on the sunward side of the ship and
reflected back into space along the line, C
D, carrying with it a shadow of the ship right
side up, which, being intercepted by a cloud
at E, becomes visible there. The lines, A F,
bound another sheaf of rays, which project a
shadow of the ship on the water beyond it,
which being refleclted into space along the

for then neither the telescope nor the naked eye could see in | apparently together. If we remove the mirror and put in [lines, D G, and intercepted by a cloud at H, becomes
straight lines, and, consequently. triangulation of any kind 3 its place a dish of water with the ship afloat in it, the result | visible there, thus accounting for the phenomenon of
would be practically impossible beyond the limits of a | will still be the same, with the exception that the images will | an erect image of a ship presenting itself in one part of the

straight edge.

A navigator might find his true place upon | be less distinct, owing to the fact that the surface of the water heavens and an inverted image of the sarne ship in another

the ocean to-night by measuring the angular position of a | reflects less light than that of the mirror, but it we increase part at the same time; this, however, is so rare a combina-
star under normal conditions of atmospheric refraction; to- | the brilliancy of the flame, the distinctness of the images at 1 tion of cloud, ship, and sun that is very seldom witnessed,
morrow night another navigator might be in the same spot ; A will increase in proportion, and when the instrument be and when it is, it most usually happens that only {ragments
and undertake to find his place upon the ocean by measur- i placed in the sunlight they remain quite distinct, even when of both images are seen, because the accidental passing of
ing the angular position of the same star, but might find it: projected upon thin gauze and when the distance from the the clouds is more likely to bring them but partially into

varying from one to forty degrees from what it
read upon the previous night, if the medium
through which it had to be observed were subjcct
to fits of extraordinary vefraction, and, as it
would be impossible to determine at any given
moment the amount or direction of the displace-
ment, finding latitude and longitude by the stars
would be impossible, and, if attempted, would
be certain to lead to disaster; whereas, all navi-
gators place the most implicit confidence in those
celestial observations, which they could not do if
the atmosphere were subject to fits of extraordi-
nary refraction, nor would it be possible to map any portion
of the earth’s surface.

Imagine an engineer triangulating for the purpose of map-
ping a coast line, without the means of knowing when his
telescope was seeing in straight lines or when it was not, and
never being able from moment to moment to determine how
much or how little its line of vision was deflected from the
line of its axis, if.at all. Determining the trend-of a
coast in a world where such conditions existed would be
simply impossible. The same is true of surveying lines of
railroads, canals, and all kinds of engineering, where
long sights are a necessity.

The region through which the Suez Canal has been
built, is one where the phenomenon of the mirage is
of most frequent occurrence, but the engineers have in
no instance experienced trouble by having their lines
of vision deflected from the axis of their telescopes.
Why, if the earth’s atmosphere were subject to fits
of extraordinary refraction, a map of the heavens could
not be made, as no observer could tell when a star
was displaced or the amount or direction of the displace-
ment; even marksmanship could not exist,as a hunter
might be firing at the image of a deer which was, in

the paths of the shadows. More frequently it
happens that one image, or one image with a
fragment of the other, makes its appearance, be-
cause of the accidental distribution of the cloud
screens which intercept them; but when this
background is sufficiently large and posed in the
path of both shadows, then both images appear
in the same place, as shown in the fourth dia
gram. Eveu an almost imperceptible mist will
serve to make those images visible, as may be

ship is much increased. We have, then, in this experiment
the sun, the ship, the water, and the peculiar combination
of imagesin the air, which constitute the most remarkable
examplesof the mirage in nature.

The results are identical; there can only remain a ques-
tion as tothe identity of the causes. That the imagey
seen in the air become visible by being projected upon inter-
cepting clouds there can be no doubt, because it is not pos-
sible to make images projected in air visible unless by their
interception. Just as the pictures projected by a magic

shown by placing in the path of the artificially
produced image a thin ‘gauze, which will show
I'the air phantoms, when received, from either side. The
‘ double image, however, is a phase of the phenomenon which
ican only occur when the object from which it is projected is
}surrounded by the reflecting surface, hence its occurrence
''most frequently at sea; it may occur on land, however, when
the object is surrounded by plains turned into reflecting sur-
‘faces by recent rain, where numerous little pools, wet vege-
! tation, etc.. become the equivalent of a mirror, more or less
broken, it is true, but as all the pools, however great or small,
rassume one common horizontal surface, they arethe equiva-
lent of a fractured mirror, which acts in the case pre-
cisely as if it were not broken when the reflection takes
place from the upper surface. An example of this
kind was witnessed at Petersburg, Va., where the image
of a church standing near was seen in the air; fortu-
mnately, the ohserver incidentally remarked, without
seeming to suspect that it had any connection with
the production of the phenomena, that the time was
about four o’clock in the afternéon and that a thun-
derstorm had just passed over. The observation made
in this city supplies the rest, for the exhibition began

with the breaking out of the sun from behind a cleud
and ended with the existence of the column of smoke

fact, behind an adjacent hill many degrees away from the lantern are everywhere in the air between the screen and the , that supplied the background.

line of the shot. Firearms to shoot round corners would camera, yet are visible nowhere but on the screen, so the'
- | images of the ship are everywhere present in the air be-}’surface only a single image of it can appear in the air, and

then be in order.

If, from the facts observed, we measure the position of the |
ship and that of its image in the air, we shall find the quantity
of refraction too great to be obtained, even by a medium

When an object is located on the shores of the reflecting

tween the ship and the image, but remain invisible till their | this will be right side up, if the sun is on the water side
interception by a screen, as may be proved by holding the | of the object, or inverted, if the source of lightis on the land-

screen in the experiment at any distance from the toy ship

ward side, because when the shadow of the object is cast

varying in density from atmosphere to glass; so slight, in ‘ along the line of the reflected images, where it may every- jupon the water before reflection takes place, the reflected

fact, is the variation in the density of the earth’s atmospheric

where be shown, but nowhere in empty space. And as

image is always bottom up, but when the light is reflected

eonditions that we require the most delicate instrument to ! nature has no other screens in air but clouds, they must be from the water before encountering the object, the shadow
mcasure it, and the most extreme amount indicated by the ' the backgrounds which, by intercepting those images, make ; projected is always erect, as may be seen by the fifth dia-
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gram, where the sun is assumed to be on the left hand side,
where also is the obelisk, A, the shadow of which is cast
upon the water at B, and thence reflected to the cloud, C,
where it appears inverted. The obelisk, D, is on the oppo-
site side of the water, therefore the sunlight falls upon the
surface at E, and is reflected upward before encountering it;
but when it does encounter it, the obelisk cuts its form out
of the light, which shadow proceeds onward and upward
with the reflected light, until it is arrested by the cloud, F,
where it is made visible right side up.

This last example of the air pictures was beautifully shown
in a case observed on the south coast of En-
¢land. A windmill stood upon a promontory
with an eastward shore. The sun was rising,
and an ercct image of the windmill was seen
in the air to the westward, obviously pro-
jected upon the morning mist. As the sun
ascended so did the image, because the angle
of reflection being equal to the angle of in-
cidence, it must ascend from the reflecting
surface at the same angle at which the sun

Srientific Qmerican, .

one and the same time with the true shadow form, though ‘
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vessel in the other, the phenomena in every other respect be-

no case of its observation has ever been placed on record; it ; ing the same, except that the shadow of the vessel seemed
will, nevertheless, be obvious that the light falling upon: elongated horizontally, which was occasioned by the fog

the water at A is, after its reflection there, reflected by the

glittering sails of the wet ship to B. This act of its inter-'
ception is also the act of producing a shadow of the ship, !
which will proceed upward bounded by the dotted lines, '

EF, of the sixth diagram, which, if intercepted anywhere .
along the course of its projection, will exhibit also an image
of the ship differing from thatat B, as a shadow differs from

bank upon which it was projected, having its face obliquely
inclined to the line of the shadow’s proportion, while the
observer occupied a position more nearly at right angles to
the face of the cloud, which also accounts for the distorteq
appearance which those aerial images so often assume.
Where objects are situated upon water, the ascending of
the sun transfers its shadows to the air, and,out of thesingle

a real image, the shadow being in fact but the absence of | horizontal shadow produces two, one erect and one inverted.

shone down upon it, or that at which its light
was incident upon it, but in proportion as it
ascended it became less distinctly defined, and finally dis-
appeared by gradually fading away, because the morning
mist increased in attenuation in proportion as its altitude in-
creased above the water. The image also moved northward
at the same rate that the sun moved southward, in this also
obeying the law of reflection; for the sun, the mill, and the
image must, of necessity, occupy a perpendicular plane com-
mon to them all. As the mill was stationary and the sun in
motion about it, all shadows of the mill cast by the sun must,
of course, move about it in the opposite direction to that in
which the sun was moving, precisely as if the sunlight and
the shadow were opposite and connected radiates of the mill,
just as when the sun is in the east it casts its
shadows to the west, and as it moves west-
ward it casts them more eastward, pointing
east when the sun is due west, and west when
the sun is due east, or always opposite the
sun. All aerial images produced by this phase
of the mirage are shadows only of the ob-
jectsthey represent, and, likeall shadows, pre-
sent only outline forms. They are frequently
observed inland, and, if their causes were
understood, might at times serve very valu-
able purposes.

Recalling the case of a party of trappers
with laden animals crossing some of our
Western wastes and perishing for want of water, yet
seeing in the air the image of an eagle, right side up,
perching upon the branch of a dead tree, and super-
stitiously regarding it as. an ill omen, instead of compre-
hending that it was a messenger sent by the sun to say
that if they turned their faces toward him he would lead
them to water in a very short time, yet still toiling past, un-
wittingly rejecting the proffered relief, is one of the melan-
choly prices we often pay for the luxury of ignorance or of
false interpretation of natural phenomena. The real eagle
was seated on the branch of a dead tree which
stood on the nearest edge of a sheet of water
not, probably, half an hour’s journey from
them, for images projected by small objects
cannot be visible far from their original
source, for, like all shadows, they consist of
the actual and penumbral shadow, the latter
fading away with the distance and the form-
er growing smaller. As even the branch of
the tree was shown in this case, the probabili-
ty is that the water was not more than a mile
away, yet they toiled on past it to many a
death of horse and man. The sun not
only projects double shadows of all objects upon water,
lying in the path of its rays, away from it, but also
forms in air real pictures of the sides of the objects which
are turned toward it, especially if those sides are wet.
The mode of reflection by which this occurs is illustrated by
diagram 6, where the sunlight breaking through a cloud in
such a manner that its light falls upon the water at A, upon
the sunward side of the ship, the lower edge of the cloud,
B, prevents the sun rays from illuminating the ship. The
light is reflected from A on to the object, and thence back
and upward in the sheaf of reflected rays, C
D, to the cloud,B, where a picture is presented
with many details not to be found in the
shadows of the object, which are cast in the
opposite direction or away from the sun.
This order of reflection is occasionally re-
versed by the cloud, B, having its upper
instead of its lower edge bounded by the
line, C, when the direct sun ray will illu-

the light intercepted by the ship and reflected back to B.
To make the causes of the looming of coast lines more
clear, we present the seventh diagram, where a section of
the curvature of the earth is shown. The rays from the
sun, S, being incident upon the surface of the water- from
A to the base of the building on shore, B, are thence re-
flected on to the building, which in turn reflects them on to
the cloud, C, where the picture thus produced may be viewed
from the opposite seacoast at D, just as the images of a
magic lantern may be viewed fram the back of a semi-trans-
parent screen on to which they may be projected.

Such images as the specters of the Brocken are merely ordi-

nary shadows, projected from all mountain tops, which are
more or less isolated, on to clouds which happen to lie in
their paths. Such localities are visited often without seeing
the phantoms, because the sun may not be shining at the
time of the visit, or there may be no clouds in the proper
place to receive the shadows. Those are the true ordinary
shadows cast by sunlight, and are transformed into images
in the air by the changing angle of an ascending sun, when
they occur upon water surfaces and in the presence of proper

backgrounds. An example occurred upon the Lake of

Geneva, when a vessel and its shadow were visible at the
same time. The image, like the vessel, rested with its hull
upon the water, the observer incidentally remarking the oc-
currence took place early in the morning, which, though in-
definite, gives us the cue to the fact that the rising sun was
a factor in the transaction. As it came over the horizon,
it cast the vessel’s shadow horizontally along the surface of '
the lake, until it was intercepted by one of the banks of fog
or morning mist, which occur so frequently on all sheets of |
water.

This image disappeared by ascending into the air

The manner of changing the ordinary horizon-
tal shadow cast by the light into shadows in
the air, may be understood by diagram 8,
where S is the sun on the horizon, O the ob-
ject, and A its shadow. When the sun
ascends to S', the shadow of the object is pro-
jected on to the water from O to P, and
thence reflected into the air bounded by the
lines, Q R; but the light also falls upon the
watertothe sunward side of the object, where,
being incident at the same angle, it is reflected
at the same angle, casting into the airan erect
imageof the object, O, bounded by the lines, R T, and screen
at B. The increasing altitude of the sun correspondingly in-
creases the angle at which those shadows are reflected from
the surface of the water, which correspondingly decreases
their chances of encountering clouds, hence, those images are
only seen when the altitude of the sun is low. The double
images of objects at sea, seen in theair, are therefore nothing
more than the outgrowth of a single shadow cast by the sun
when on the horizon, unfolding, as the sun rises, two sha-
dows out of ene, one of which, being the product of light
reflected from the sunward side of the ship, must, of course,
be right side up, precisely as if cast by direct sunlight. The
other is a true shadow, also cast right side up
on to the water on the side of the ship opposite
to the sun, but is inverted by the act of reflec-
tion after its formation, forming a curious
illustration of how a single object illuminated
from a single point may cast two shadows per-
fectly distinct from each other.

The mirage of the desert is, however, whol-
ly unassociated with images in the ‘air, as it js
merely a case of direct reflection from the
surface sands, which being an infinite number
of sparkling points lying so closely together
as to be optically equivalent to an unbroken
reflecting surface, the most elevated por-
tions being more exposed to the luminous conditions of
the horizon reflect the most light, and therefore appear
as lakes, while the more depressed portions being rela-
tively in shadow relieve the brilliancy by passages com-
paratively dark, and giving the effect of islands, promon-
tories, etc. Those lakes recede as the traveler advances,
seeming constantly to keep their nearest shores about half
an hour’s march away, because the angle of reflection de-
creases with distance, and the nearer it approaches to coin-
cidence with the reflecting surface, the greater will be the
quantity of light reflected, and, indeed, long
before it reaches actual coincidence (that is
to say, long before the line of vision rises to
the horizon), the angle of total reflection has
been passed. In other words, when a line
drawn from the eye of the observer to a point
upon the plain upon which heis standing
makes with that plain an angle of 53°, all be-
yond that must be of necessity very brilliant,
for it is reflecting all the light of the horizon,
minug, of course, a little due to inequalities
of the land surface. :

That nature should use her clouds for
screens to exhibit her pictures upon is not at all to be won-
dered at, as theyare the only background material she hasin
the regions where she makes the display, nor is it at all ex-
traordinary or exceptional, for the earliest artificial present-
ations of aerial figures were made in the same manner and
long before the use of the magic lantern was known beyond
the cloisters of the mediseeval monks, who sometimes exhi-
bited to a carefully selected and exceptional few what they
designated the magic circle, accompanying the exhibition
with impressive ceremonies and incantations. A circle was
described, from the center of which the smoke
of burning incense ascended, and upon or in
this smoke appeared the demons evoked,
writhing and twisting into all imaginable
forms through the moving volumes of ascend-
ing smoke. Outside the circle were placed
the audience, forbidden to cross its boun-
dary under pain of instant destruction by
the fiends presented there, who were sup-

minate the ship, from whence it will be re-
flected to the water at A, and thence on to
the intercepting cloud below the line, C. The image formed
by the latter modification will be inverted and that of the
former erect.

It is to this phase of atmospheric images that the looming
of distant seacoasts is referable. The coast of France, for
instance, seen from that of England across the English chan-
nel, the north shore of Lake Ontario seen from Rochester,
and even the case of the brig on fire, hefore referred to.
This phase of the mirage is capable of being produced at

while moving horizontally in the opposite direction from

that to which the vessel's bow was directed. Had the ob-
server suspected that the sun wasin any way connected
with the phenomena, he would have informed us whether its
course corresponded to that of the vessel, which made
little or no progress, as the morning was very still; it was,
therefore, a case exactly analogous to that before referred to
as having been observed on the south coast of England,
where the windmill in the one case occupied the place of the
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posed to be of 8 peculiarly malignant nature
and not always controllable by those who had
the power to evoke them. Like other specters of the air, they
would at one time appear very distinct, then fade away to
invisibility, which depended, of course, upon the changing
density of the vapor.

The facts, however, are valuable in this connection, as
showing the use of cloud screens for exhibiting imagesupon,
and some of the most clever tricks of modern necromancy
are performed ir the same manner; no reason, therefore, ex-
ists why nature should be incapable of using the same means
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nutritive description grow, particularly a kind called blue
grass, and foxtail, and a great variety of vetches and salt-!
bush; and there are large tracts of depressed plains subject to !
inundation from floods, formed of rich black plastic soili
(like butter in wet weather, and dry and crumbly in summer |

as cleverly as a mountebank, especially as she has such an
abundance of ready-made screens always on hand and to
spare.

—_— >
Peculiar Mines in Colorado.

devoid of stone, is composed of huge granite rocks, and, on
riding round it, a hollow vibratory sound is produced, as if
large caverns existed. These hills and isolated mountains
are, in Mr. Bennett’s opinion, the summits of what were
once islands, many of them of volcanic origin. Mr. Bennett

® In a recent lecture before the Bullion Club, Professor J.
S. Newberry described several new and peculiar mineral de-
posits which he had been studying in Colorado. In the
course of his remarks he said:

I ventured to predict some time ago that Leadville was
destined to be as important a gold camp as a silver camp,
and my words were verified so far that from eight to ten
million dollars of gold were taken out of the California
Gulch. Now, the question is, how did the gold come there?
Up to the present time it has not been fully traced to its
source, and I made up my mind there were discoveries to
be made that would surprise people. The development of

the ‘“ Colorado Prince ” is one of these surprises, and I ven-

ture to say not the last one.

The gold here is found between a stratum of limestone and
porphyry, the limestone being below. The deposits arenot
in the same form as the bog iron ores, asis generally sup-
posed. They are composed of decomposed iron with iron

time), that is covered with wild carrots and a very fine de- ‘ believes that underneath the whole of this flat country there
scription of wild flax, the bolls of which, especially when ; is an enormous body of fresh water, and that artesian wells
the seed is ripe in October, fatten stock rapidly. Sheep graze | will be the cheapest and most efficient means of irrigation.
over the carrot ground when not a vestige of anything green | - —

,1s to be seen on the top, scraping with their forefeet till they Archmological Explorations in Missouri.

 get sufficient hold with their teeth on a carrot to pull it out. | At a recent meeting of the Boston Society of Natural
These carrots have a bitter astringent taste, but are very fat- | History, Mr. F. ‘W. Putnam gave some account of the shell
tening. ‘heaps of the Atlantic and Pacific coasts of North America,

One chief characteristic of this country is the total absence :
 of stone of any description, except in the neighborhood of‘
isolated mountains and hills, some of whichare two or three
hundred miles apart. i

The whole of this flat country, in Mr. Bennett’s opinion, 5

'

|
has been in ages long past either a vast inland sea, or succes-

sion of lakes. With the gradual rise of the continent the
waters of these have drained off throughthe great valleys of |
.the Darling, Murrumbidgee, and other tributaries into the |
Murray, and have thence been conveyed to the sea. As the !

and stated that there had been received at the Peabody Mu-
seum a small collection of articles taken from some rude
dolmens lately opened by Mr. E. Curtiss, who is now en-
gaged, under his direction, in the work of exploration for
the museum. These chambered mounds are situated in the
eastern part of Clay county, Missouri, and form a large
group on both sides of the Missouri river. The chambers
are, in the three opened by Mr. Curtiss, about 8 feet square,
and from 414 to 5 feet high, each chamber having a passage-
way several feet in length and two in width, leading from

"the southern side, and opening on the edge of the mound

pyrites, sulphide of iron, sulphide of lead, with more or less drainage went on, large deposits of alluvium were brought |
of other matters. These ores are mixed in a heterogeneous down from the mountain ranges in the form of impalpable |
mass. When they come to be oxidized the iron ﬁanS on the | myd, the drainage of rich up-country river flats and mountain |
t?P}; a,nd‘ as w](:,igo (]io“',ler and .lovf'eruwe f’il?hd' th(;f ven}tgrowi :gullies. Some very curious phenomena are occasionally met ;
richer—in gold and silver principally. Is deposlt, as with. Mr. Bennett has frequently come upon a small plain
R . . . \ 3
Sﬂld.lls fOllUddln a (?a\(;lty fo:n'le?hb:t‘t‘;]eetn the'Lllmestofne ang i covered thickly with small nodules of ironstone like peas or |
porphyry, and my judgment is that that cavity was tormed puckshot, as if they had rained there, yet outside this par-
by the action of surface carbonated water that percolated tjcular sp’ot not one was to be found. Again, when riding“
through and made that line Of_ drainage. Then the stream - through the mallee near the Murrumbidgee, his horse some- |
?};)Wn tl}f lmle'cluth OUtb the f}]llmgsﬁong b{h?omtll)(l:'l Iimdll'eflf | times sank up to the girths in a dry white powder like flour, |
e cavity, which has been 1illed 1n by this rubbish, which probably some formation of lime. At the Oxley station, on
in due time beca&ne oindized afﬂd brought int(:ithe COUditiO'i the Lower Lachlan, some forty miles from Balranald, there
in which we find it. If we follow it lower down we shall s 4 stratum of gypsum in pure crystals, three or four feet in
tind solid pyrites instead of sulphides. These will contain thickness, at a depth of five or six feet from the surface, and
is much valu'able orfzs, althougllz' a different treatment will ithe gypsum crops out of the bank of the river.
e necessary in roasting or smelting. i o 3 i
Of the mines of this description the ‘‘ Highland Chief ¥ is ! englprtm‘;izOll)lltuzhegssnl;z?l\sﬁ?crlllo Illril;]ggeetlgllgelra;;etorilézli?u;ndé i
one of the most extraordinary, si.mp!y _from the magnitude (which are never found beyond the limit of the river flats. |
?‘f the deposit. T}:e structure is similar to that of the The sand ridges are usually, though not always, covered |
Colorado Prince. Asto the.workmgs there isa shaft of wit}) pine forests, many trees attaining a height of nearly
88 fect, cutting through the porphyry, and striking the ore ,onc hundred feet and a girth of six or seven feet. There is
body. From this to a depth of _162 feet there is no bottom ' Jikewise a species of forest oak called belar, which attains a
to the ore. Th}s most extraordlnary. C}EPOS“ isa type of peight of fifty to sixty feet with a girth of five or six feet.
tl:ese g;lflefhWhl(ih { hfa:;b%f;gugssﬁﬂglig- No Onte }mOWS This timber is exceedingly hard, heavy, dark-grained, and
at present the extent ot this » UL It seems not 1mpro- very brittle. This timber grows almost exclusively on red
bal.)le tl‘laL. it w1‘1] be one f)f.the great gold fields of the w91:1d~ soil, very porous to water, and there are very extensive for-
It is Q01t31HIY» 10 my opinion, one of th‘? most_ promising jests of it. These three species comprise all the large timber.
gold fields that has been discovered on this continent. No i There are forests or flats of yellow box, also of myall or

i
]

formed by covering the chamber and passageway with
earth. The walls of the chambered passages were about 2
feet thick, vertical, and well made of stones, which were
evenly laid without clay or mortar of any kind. The top
of one of the chambers had a covering of large flat rocks,
but the others seem to have been covered over with wood.
The chambers were filled with clay which had been burnt,
and appeared as if it had fallen from above. The inside
walls of the chambers also showed signs of fire. Under the
burnt clay, in each chamber, were found the remains of
several human skeletons, all of which had been burnt to
such an extent as to leave but small fragments of the bones,
which were mixed with the ashes and charcoal. Mr. Cur-
tiss thought that in one chamber he found the remains of
five skeletons, and in another thirteen. With these remains
there were a few flint implements and minute fragments of
earthen vessels. A large mound near the chambered ones
was also opened, but no chambers were found therein;
neither had the bodies been burnt. This mound proved
very rich in large flint implements, and also contained well
made pottery, and a peculiar ‘‘garget” of red stone. The
connection of the people who placed the ashes of their dead
in stone chambers with those who buried their dead in the
earth mounds is, of course, yet to be determined.
Interglacial Quartz Workers in Minnesota.
In 1876 Prof. Winchell found in and around Little Falls,

portion is taken out that will not pay for working it. While
I was there thirty tons gave a return of $50.95 per ton. I

do not know of any gold mine in the world, with a width

of 60 or 80 feet, that will average $50 to the ton. The Cali-
fornia mines, from 10 or 12 to 15 feet in width, return about
$15 to the ton; in the Black Hills, in gold mines which are
really paying, a width of 150 to 175 feetcarries $8, $9, and
$11 a ton. Now all of us who know anything about
mining do not want any property better than that.
Where you have a great quantity of quartz contain-
ing gold, and cheaply worked—as most of this hard freed
rock can be—and find it will stand two tons to the stamp,
at $5 per ton, no better profit could be desired. But these
mines at Leadville show promise of a much larger protit. 1
do not mean to say they are better than all other mines, but
at present the déposits are found to be entirely beyond par-
allel.  Their value runs from $3,400 to $2 and a fraction
per ton. The Silver Cliff, Racine Boy, Bassick, and other
mines there are not yet understood, and their geological
formation has been misrepresented.

e o et Pl

Characteristics of Central Australia.
In the Victorian Review for January, Mr. Richard Bennett

‘ boree; but neither of these attains a size to warrantits being
classed as uscful timber.

The rest consist of mallee, growing on desolate sandy
country, too often covered with spinifex; yarren, which is
-tall, slender species of myall, forming thick scrubs; mulgu,
a poisonous wood growing abundantly about the Darling,
. Warrego, Parroo, and Bulloo in Queensland; the quandong
tree, which grows to the size of an ordirary cherry tree, and
i bears a red fruit surrounding a yellow indurated stone, in
‘much request for ladies’ ornaments, such as buttons, brace- |
lets, etc.; the colane tree, which grows about the Lower
| Macquarrie and Bogan rivers, the handsomest tree of them
'all, with a thick foliage of a brilliant bright green, and bears
a fruit of dark crimson color, of a very agreeable acid flavor,
“about the size of a walnut, inclosing a stone very much the
size of a nutmeg, and quite solid. The wood of this tree is
i rather like the English becch, but is very short in the grain,
and useless for building or other purposes. There is likewisc
a tree, called by the blacks yambang, which grows about
Ithe Lower Bogan and Macquarrie rivers; it is called by the
I'settlers the native pomegranate, and has a fruit much re-
.sembling a Seville orange in size and color when ripe, full
"of seeds, about the size of small orange pips, embedded in a

: this idea is upheld by various considerations.

gives, from personal observation, some account of the little ; thick luscious fluid, very agreeable and refreshing when per-
known country lying north of the river Murray, and extend- : fectly ripe, but when green, one taste would satisfy the
ing to the great interior called Central Australia, a region ‘ greatest epicure; it is something akin to a compound of tur-

Minnesota, a number of fragments of wrought quartz in sur-

Iface deposits underneath the remains of the mound builders.

Prof. Winchell, accordingly, fixed the era of the quartz
workers between that of the mound builders and the close of
the glacial epoch.

At a late meeting of the Historical Society, at Minneapolis,
Minn., Francis E. Babbit gave an account of a considerable
deposit of quartz chips and implements found in regular
strata, which must have been formed before the close of the
glacial period. The specimens consist of hammers, imple-
ments, etc., both finished and unfinished, together with the
chips struck off from the articles in the process of manufac-
ture. The material of which they are composed is princi-
pally compact, lustrous quartz, frequently mottled as if se-
lected with an eye to the artistic beauty. The stratum is
some few inches in thickness, and lics in the soil a few feet
below the surface. The appearances indicate that this was
once the site of a manufactory of such quartz objects, and
There are
tools found such as would be used in the manufacture of
quartz articles, and the whole stratum is mixed with chips,
which in many cases appear stuck in the dirt justas they fell
from the hand of the unknown. Unfinished implements are
also found in more or less advanced stages of manufacture.
It is not possible to fix the precise point occupied by these
remains in the scale of the glacial epoch until the drift fea-

which, by the application to it of a comprehensive system of ;
irrigation, might be brought under cultivation, he thinks, |
and rendered capable of carrying a large population. I

The country north of the Murray and Darling rivers,

stretching away to Cooper’s Creek, is one vast extent of

pentine and cayenne pepper, the latter ingredient rather in | tures and surrounding formations of the locality shall be bet-
excess. " ter understood than now. 8till it is certain that the remains

There is a smaller species, which is a climbing plant, and ; belong to a people living before the end of the last glacial
grows in the scrub, with a fruit about the size of a pigeon’s | period, because they are deposited in a drift whichis known
egg. The taste of this, both in its ripe and unripe state, is!|to be of glacial origin. The hard pan upon which the quartz

alluvial plains, interspersed with sand ridges, dry lakes, or almost identical with the large sort; but the rind is very | formations lie is probably of the first glacial period, and the

large depressions surrounded with high banks, and occasional | thin, while that of the large sort is thick. Anothersingular
isolated hills, few and far between. A peculiarity of the 'tree is the leopard trece, which grows to a diameter of about:
sand hills or ridgesis that they run generally parallel to the ‘ a foot. It derives its name from the spotted appearance of |
large rivers, and between them are flats of veryrich black ' its bark, which is studded with scales of the size of a shill-
soil, generally covered with myall trees, which yield a trans-|ing; it bears a pod with a very aromatic scent and flavor.
parent gum in large quantities, in all respects resembling | Many aromatic trees and shrubs grow in the scrub, some of
gum arabic, perfectly soluble in water, and eaten by the | which doubtless possess valuable medicinal properties, were
blacks in the neighborhood of the large rivers as an accom- | they fully investigated.
paniment to fish and opossum. Mr. Bennett accounts for | It was on the Lower Bogan River that Allan Cuningham,
the parallel formation of the sand ridges, first, by the preva-
lence of easterly winds sweeping down the valleys between
them; next, by the back-water finding a vent over the inter-
mediate flats to the river below during exceptionally high| The herbage throughout these extensive districts is mostly
floods. i saline, consisting of a large variety of saltbush, pigface, cot-
The sand ridges lying between the Lower Murrumbidgee ! tonbush, portulacca, etc. The absence of large forest tim-
and Darling are, in many instances, densely covered with ! ber, stones, and the saline nature of the herbage indicate the
spinifex, or, as it is called in those parts, porcupine grass. [comparatively recent formation of this part of Australia.
Nothing eats it, except after the tussocks have been burnt, | Small conical hills are occasionally met with, one of which
when sheep are fond of the young green shoots. On the |in particular, rising out of a plain within a few miles of the
myall flats, between the sand ridges, grasses of the most ' Macquarrie marshes, or mole, in a country otherwise totally

ing party, was killed by the blacks at a place now known as
the ¢ Murdering Stump.”
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the botanist, and a member of Sir Thomas Mitchell’s explor- |

quartz may belong to an inter-glacial epoch.
O —
Beet Sugar in Maine.

The past year’s work of the Maine Beet Sugar Com-
pany at Portland was not bad for a beginning. In a
report to the 1,700 farmers who raised the beets the com-
pany say that the average crop from 100 acres was 914 tons;
in some cases the return was not enough to pay cost of seed
' and fertilizers; the other extreme was 30 tons per acre. For
9,000 tons delivered at the factory, $56,000 were paid; for
storing and pitting, $6,000; fuel, $10,000; labor and other
expenses, $37,000; total, $107,000. The product, 900 tons
of sugar and molassess, brought $110,000, leaving $83,000
}toward machinery and fixtures that cost $60,000, to which
i must be added the State bounty. The company wish to con-
| tinue the experiment, and invite the growers to renew their
contract for at least one acreeach. They say, however, that
they cannot afford to increase the price per ton, except for
early deliveries, which can be worked up before freezing
| weather, and thus save expense of pitting.
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DrEAR SIrS:—I have used yeur Paint upon outside
work of my house, and can already see that the work
done with it is superior to that done with the Lead and ,
0Oil Paint.

[ am much pleased with the Paint, and wish now to
try the pure white for inside work, ete. Yours truly,

HENRY STEWART,
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For Sale.—Works completely equipped for the manu-
facturing of Carriage Axles. Is well located to coal and
iron; also very accessible to market. Address E. P.
Bullard, 14 Dey St., New York.

All kinds Machine Drawings. Inventor’s work a spe-
cialty. Hours, 9 to6. Wm. D. Skidmore, 733 Broadway,
New York.

Brass Castings; bottom prices. H.B.Morris,Ithaca,N.Y.
For Alcott’s Tmproved Turbine, see adv. p. 204.
Boiler Feed Pump, with tight and loose pulleys; sure

to work. Price $32. York & Smith, Cleveland, O.

For Sale.—An Agricultural Establishment, consisting
of two story wood and machine shop, foundry, office,

and storeroom; water power. Address Box * )’ Wel-
don, N. C.

Wanted—The address of the manufacturers of Union |

Spring Churn, G. W. Collins, Patentee. F. A. Griftin,
Clyde, Kansas.

We are frequently asked, ‘“ Which is the largest, best,
and most reliable retail clothing house in New York ?”
T'o one and all we say, Baldwin the Clothier’s.

The American Institute 1mn New York have recently
adjudged that the Esterbrook Steel Pens are ‘‘ the best
inuse.” They can be had of all stationers.

Judson’s Sectional Assay Furnaces. Improved muflie
and revolving grate. W, E. Judson, Cleveland, O.

Boat Engines, for sidewheel boats drawing 6 to 12 in;
direct acting; link motion ; cheap. Box 559, Owego, N.Y.

Machines for Tapping Water Mains under Pressure.
Apply at Easton Brass Works, Easton, Pa.

For Sale.—Four Boilers, 100 horse power each, return
drop flue; A 1 condition; $1500 each. 1 Berryman
Heater, 42 x 96; A 1 condition: $400. D. L. Einstein,
16 White St., New York.

Traction Tire for Portable Engines, etc. Sole manu-
facturers, H. Lloyd, Son & Co., Pittsburg, Pa.

Peck’s Patent Drop Press. See adv., page 173.

Spokes and Rims, white oak and hickory, best quality,
to any pattern, and Hammer [Handles of best hickory.
John Fitz, Martinsburg, West Va.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery,address H. A. Crossley, Cleveland, Ohio.

Collection of Ornaments.—A book containing over
1,000 different designs, such as crests, coats of arms,
vignettes, scrolls,corners, borders, ete., sent on receipt
of $2. Palm & Fechteler, 403 Broadway, New York city.

Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh,Jr., & Bros, 531 Jefferson St., Philadelphia, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust-
able, durable. Chalmers-Spence Co.,40 John St., N. Y.

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

Stave, Barrel, Xeg, and Hogshead Machinery a spe-
cialty, by E. & B. Holmes. Buffalo, N. Y.

Solid Emery Vuleanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
‘T'hebest is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Sheet Metal Presses, Ferracute Co., Bridgeton, N. J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, importers Vienna lime, crocus,
etc. Condit, Hanson & Van Winkle, Newark, N. J., and
92 and 94 Liberty St., New York.

‘Wright's Patent Steam Engine, with automatic cut-
off. Thebestenginemade. For prices,address illiam
Wright, Manufacturer, Newburgh, N. Y.

Presses. Dies. and Tools for working Sheet Metal. etc.
Fruit & other can tools Bliss & Williams, B’klyn, N. Y.
Bradley’s cushioned helve hammers. See illus. ad. p. 205.

Forsaith & Co., Manchester, N. H., & 213 Centre St.,
N. Y. Bo!t Forging Machines, Power Hammers, Comb’d
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin-
ery. Send stamp for illus. cat. State just what you want.

Electrical Indicators for giving signal notice of ex-
tremes of pressure or temperature. Costs only $20. At-
tached to any instrument. T.Shaw,915 Ridge Ave.Phila.

Instruction in Steam and Mechanical Engineering. A |

thorough practical education, and a desirable situation
as soon as competent, can be obtained at the National
Institute of Steam Engineering, Brldgeport Conn. FKor:
particulars, send for pamphlet.

Hydraulic Jacks, Presses and Pumps.
Buffing Machinery. Patent Punches, Shears, etc.
Lyon & Co., 470 Grand St., New York.

Portable Forges, $12. Roberts, 107 Liberty St., N. Y.

Telephones repaired, parts of same for sale. Send
stamp for circulars. P.O.Box 205, Jersey City, N.J.

For Pat. Safety Elevators, Hoisting Engines, Friction
Clutch Pulleys, Cut-off Coupling, see Frisbie’sad. p. 188.

Machine Knives for Wood-working Machinery, Book
Binders, and Paper Mills. Large knife work a specialty.
Also manufacturers of Soloman’s Parallel Vise. Taylor,
Stiles & Co., Riegelsville, N. J.

E.

Special Wood-Working Machinery of every variety. :

Levi Houston, Montgomery, Pa. See ad. page 173.

For Mill Mach’y & Mill Furnishing, see illus. adv. p.188.
Mineral Lands Prospected, Artesian Wells Bored, by

Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 189.

Portable Railroads. Sugar Mills.
Steam Engines. Atlantic Steam Engine W’ks,B’klyn,N.Y

Planing and Matching Machines, Band and Scroll
Saws, Universal Wood-workers, Universal Hand Joint-
ers, Shaping, Sand-papering Machines, etc., manuf’d by
Bentel, Margedant & Co., Hamilton, Ohio. *‘ Illustrated
History of Progress made in Wood-working Machinery,”
sent free.

Fire Brick, Tile,and Clay Retorts, all shapes. Borgner
' & O’Brien M’f’rs, 23d St., above Race, Phila., Pa.

The Chester Steel Castings Co., office 407 Library St.,
Philadelphia, P’it., can prove by 15,000 Crank Shafts, and
10,000 Gear Wheels, now in use, the superiority of their :
Castings over all others. Circular and price list free.

Brass & Copper in sheets, wire & blanks. See ad. p. 205.

Millstone Dressing Diamonds. Simple, effective, and
‘ durable. J. Dickinson, 64 Nassau St., New York.

Walras Leather, Solid Walrus Wheels; Wood Wheels
1‘ covered with walrus leather. Greene, Tweed & Co., N.Y.

The Improved Hydraulic Jacks, Punches;, and Tube |
R. Dudgeon, 24 Columbia St., New Yorlk.

For Superior Stcam Heat. Appar., see adv., page 204.

Expanders.

We will purchase or manufacture on royalty, patented
articles of real merit. Farley & Richards, Phila., Pa.

Silent Injector, Blower, and Exhauster. See adv. p. 205.

Millstone Dressing Machine. See adv., page 206.

Cut Gears for Models, etc.  Models, working machin-
ery, experimental work, manufacturing, etc., to order.
D. Gilbert & Son, 212 Chester St., Phila., Pa.

Linen Hose and Rubber Hose of all sizes, with or
without coupling. Greene, Tweed & Co., New York.

Holly System of Water Supply and Fire Protection
for Cities and Villages. See advertisement in SCIEN-
TIFIC AMERICAN of last week.

The E. Horton & “on Co., Windsor Locks, Conn.,
manufacture the Sweetland lmproved Horton Chuck.

The best Truss ever used. Send for descriptive circu-
lar to N. Y. Elastic Truss Co., 683 Broadway, New York.

Inventors’ Institute, Cooper Union.
. hibition of inventions.
! Broadway, N. Y.
| For Reliable Emery Wheels and Machines, address

The Lehigh Valley Emery Wheel Co., Weissport, Pa.
Steam Engines; Eclipse Safety Sectional Boiler. Lam-
| bertville Iron \Vorks, Lambertville, N. J. See ad. p. 17
1 Hydraulic Cylinders, Wheels, and Pinions, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tensile strength not less than 65,000 1bs. to
squarein. Pittsburgh Steel Casting Co., Pittsburgh, Pa.

A permanent ex- ;
Prospectus on application. 1733 :

New Economizer Portable Engine. See illus. adv. p. 206.

Fine Taps and Dics in Cases for Jewelers, Dentists,
and Machinists. Pratt & Whitney Co., Hartford, Conn.

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. The most accurate, complete, and easily under-
stood book on the Locomotive. Price $2.50. Send for
a catalogue of railroad books. The Railroad Gazette, 73
Broadway, New York.

For Shafts, Pulleys, or Hangers, call and see stock
kept at 79 Liberty St., N. Y. Wm. Sellers & Co.

‘Wm. Sellers & Co., Phila., have introduced a new
injector, worked by a single motion of a lever.

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.204. Totten & Co., Pittsburg,

For Patent Shapers and Planers, see ills. adv. p. 188.

—

MINER&LS ETC. —Specunens havc been re-
ceived from the following correspondents, and ‘

examined, with the results stated:

W. B. M.-1. Argillaceous lime carbonate, 2. Cal- ‘
cite. 3. Celestite, contains about 50 percent of strontia.
4. Fluorspar in quartz. 5. Hematite.—P. H. S.—An |
impure kaolin; it would hardly pay to work.—F. B. Mec. '
—Itis magnetic iron sand mixed with menacconite, or
titaniferous iron and quartz sand; no chromium pres-
ent.—C. M.—It is a fine silicious clay, it might be use-
ful for some polishing purposes and in the manufac- !
ture of certain kinds of pottery, but it would hardly
bear transportation East.—T. S. S.—It is an argillo-sili-
cious lime carbonsate, possibly a good cement stone.
It might repay an analysis.—J. B. C.—It is quartz.

COMMUNICATIONS RECEIVED.
On Sun Spots. By A. E. H.
On Uniformity of Gauge. Byd. R.
On a New Ellipsograph. By D. N. G.
On Filing. By R. G.

[OFFICIAL.)

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

March 2, 1880,
AND EACH BEARING THAT DATE.

| Those marked (r) are reissued patents.]

Polishing and .

A complete copy of any patent in the annexed list, in-
cluding both the specifications and drawings, or any
patent issued since 1867, will be furnished from this office
In ordering please state the numberand

for one dollar.
date of the patent desired, and remit to Munn & Co., 37 !

| Park Row, New York city. ;

225,161
.. 225192 |
. 25,144
. 225,099
. 224,986

Air compressor, J. H. Parkinson
Air cooling apparatus, W. S. Wilkinson
Animal trap, W. S. Kisinger..
Annunciator, electro-magnetic, A. Bosch.
Axlebox, car, C. Barrett
Axle box, car, Crockett & Barrett.... . 24,997
Axle box, vehicle, J. W. Trueblood.. .. 225,184
Axles, ball and socket coupling for vehicle, J.

Sinnamon
Balance wheel connecting device, B. Merritt .
Bedstead, invalid, C. M. Campbell ..
| Berth, pendulum, F. Gardner
[ Binder,temporary, A! D. Hoffman.
Blind, window, J. M. Farrier.
Boiler furnace, W. M. Fisher. .
Boot and shoe counter brace, J. G. Whittier......

225,106
.. 225,006
. 225,012
225,117
. 225,051
225,201

Horizontal & Beam |

225,103
225,091

Boot,plowman’s, S. Brown
Boots and shoes, making rubber, G. M. Allerton..

‘ Boots, combined counter stiffener and insole for

{ Car draw bar, freight, C. Barrett

: Collar, horse, M. Turley
: Coloring matter obtained from nlpha—naphthol

' Fare register, J. B. Benton

: F'encing, stretcher for straining metal]m, J. & W.

J.W. W, Martin . . 225,154
Furnace grate, A. Kohlhofer . 225,146
Fuse, electric, . J. Smith............cceeiiiiinane. 225,173
Gas lighting device, electric, H. F. Packard........ 225,071

: Gate,J.M. & 0. G. Wagers......... veeeennnns . 225,086
Grain binder, S. D. Locke (r).. 9,102
Grain binder, C. B. Withington . 225,195
Grain separator, magnetic, Thayer & Cook. . 225,029
Grate front, H. D. Pursell...........ovunie . 225,074
Grinding mill, J. J. Faulkner.... . 225,118
Grinding mill, 8. C. Schofleld (r)......... 9,109
Grist mill alarm attachment, W. H. Hottel . 225,136
Gun, magazine, A. Burgess..... ......... 224,994
Harness loop press, J. L. Barkley . 224,983
Harrow, J. H. Barley....ccoceeeee civveennnne saneees 225,042
Harrow and roller, combined, Ring & Mooney 225,024

| Harvester, Kromer & Rinkleff ........ «ccoevniannnn 225,064

Girbardt .............. cessesenes 225,120

| Hat tip, J. BigeloW.......... 225,096
: Hedge fence layer, F. Poole.. 225,013
Hoe and rake, I. A. Murchison 225,157

| Hog cholera compound, W. Benton....

! Metallizing fibrous,

Package box, G. C. Wenzel.... 225,189
‘Paper bags,machinery for making first folds of

satchel-bottom, S. E. Pettee......... .ccovuunen 225163

Paper box, F. Knobeloch................ ........0.. 225,013

' Paper machines, suction or vacuum box for,

rubber.G D. Marggraf
Box filler, automatic, R. Pickering...
Brick machine mould, G. Carnell
Buckle, I. L. Landis
Building houses, barns, fences, ete., J.
Bung, J. Brown, Jr
Bung, J. Kirby (r)....... ....
Car coupling, J. D. Aycock
Car coupling, J. H. Ienley .

. 225,016
.. 225,012
. 251071

. 225,147
. 225,065
. 225,102
. 9,107

225,040
. 225,129
. 224,985
225,132
. 224,984
. 225,197
. 225,172
225,003
. 225,169
. 225,143
.. 25119
... 25,113

. 225,036

Car draw bar, railway, D. Hoit....
Car, freight, C. Barrett
Car, freight, L. Myers
Car rooting, C. A. Smith
Carriage spring, H. W. Avery
Cartridge box, V. Sauerbrey
Caster, distributing, 11. Kahler .
Cement, glue, J. Firmbach
Chain, drive, W. D Ewart
Check box, restaurant, W. H. H. Wood.

Check rower, J. Putman ............... . 225,165
Churn, J. Gehr............ . 225,007
Clamp, G. J, Dickson ...... . 225,000

. 22,112
. 225,202
. 225,200

Clock case, Davies & Somers
Clothes slide, W. N. Wylie

2 0 o Y 225,108
Columns, combined capital and base for metallic,

J. Johnson 225,060
Commode, J. B. Wortham . 225,089

.. 225188
L. 225,095

. 225,026
9,103

Cooking utensil, J. M. Webb
Corn drill, R. L. Benedict ..
Corn husking machine, F. hose .
Core anchor and stud, C. ). Woodruff (r) .
Counter and heel protector, A. A. Norman. . 25,070
Curtain cord tightener, H. Resley 225,166
Curtain, dust and salvage cornice, W. M. Brackett 225101
Die and former, Blum & Schoettle .... 225,047
Ditch cleaning machine, . P. Smith . vl 225,198
Dredging machine, Z. Williams.... . 225,194
Egg beating apparatus, T. Earle . 225,003
Elevators by railway cars, device for operating,

XN. Nolan
Excavating machine, J. T. Dougine

Feathers for dusters, machine for preparing, C.
Feedtrough for stock, J. M. Irwin
Fence, portable, J. Peabody .
Pence, metallic, HI. Marsh..

M. Brinkerhoff. 224,992
File, bill, H. E. Roberts.. 225,025
File blanks, die for making half round, A.Ridal.. 225,076
File handle, C. M. Fairbanks.....cccceeieereneennnns 225,004
File, letter, W. A, Amberg .....ccco.vvvvenennn . 224,981
Firearm, breech-loading, V. Sauerbrey ............ 225,168

Fire kindlers and fuel, machine for moulding, M.

B. Coburn
Flour, making self-raising, 1. C. Dart
Flour packer, A. W. Straub
Fluid meter, J. R. Norfolk
Fulling and scouring, process and material for,

........................................ 224,996
... 224998

. 225,028 ;
225,018

Hat and other head covering, reversible, L.

. 224,989
Hoop machine, barrel, G. A. Raupp . 225.075

Horses, safety appliance for releasing,

B. F.

StranZe..... veer cevrriininees tevinenccsnsnniens 225179
Hose pipe nozele, Alderson & Loftus
Hose reel, B. F. Stoner..............

Hot air register, E. A. Tuttle.
Hot air register, S. Tuttle, Jr.
Ice, apparatus for making, A. J. leker
Ironing board clamp, E. W. Warren..
Ironing machine, M. Steinbock
Ironing table, S. S. Case
Kegs, etc., cover for, A. J. Robinson.
Knob attachment, W. 1. Gonne (r)
Label holder, T. B. Bishop...
Lamp burner, H. W. Hayden .
Liquids from casks, etc., apparatus for drawing,

E. L. Starck
Lockboxcover, W. B. Hamilton .

. 225,115

Loom drop box mechanism, J. Doermg ...... .
Matches, shipping package for, O. C. Barber...... 225,041
Mattress frame, woven wire, D. J. Powers (1)..... 9,105
Mattresses, tightening device for woven wire,
D. J. POWers (T).c.ceevivieiiiiiiiiiins ceneennnn 9,104
Metal rods, device for cutting off and screw-
threading,D. Burin .......ccovveiinivienenenennns 225,048

cellular, and porous sub-

stances, R. Waitz... 225,186

Nail making machine, N. C. .. 225,066
Navigation, device for slack water, I1. Haupt..... 225,125 |
Nut lock, Hackman & Tinsley ..... .. . 225,121

. 225,128
225,023

Nut lock, T. C. Henry
Ore feeder, 1. M. Ransom,
Oyster tongs, W. L. Messick..

Jordan & Markle
Paper trimming and slitting machine, R. Binn
Pen, marking, J. W, Stoakes ....
Pianoforte agraffe, E. T. Bowlby...
Pianoforte and organ, combined, J. T. Wright.
Pianoforte tuning pin lock, L. W. Norcross.. ....
Pile, tubular, J. Johnson..
Pistol rest, I. Kinney

.. 225.046
. 25,178
225,100 |
22,000 |

225,017
225,061
225,062

Planter and cultivator, combined, J. Beesou...... . 24,988
Planter, seed, A. B. Pierson .................. 225,022
Plow, J. G. Gross .. 225,053
Plow, H. Sattler. .. 225,011
Plow and colter, swivel, J. P. Holley. .. 225134
Plow attachment, B. L. Sims . . 225,019
Plow, sulky, F. C. Bryan 225,106
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Plow, sulky, W. D. Japs . 225,158
Plow, wheel, W. D. Miller.. . 225,156
Pocket, safety, M. A. Adler. . 225,038
Portfolio stand. B. P. Shillaber . ..o 225,171
Press, R. E. Hamilton......... . 225,122
Pressure regulator, N. C. Locke . 225,015
Printing machine delivery apparatus, . 225,142
Pump, E. Lannay 225,148
Pump, cistern, M. Wieser ....... . 225,193
Purse or wallet protector, A. Whitenack . 225,088
Railway frog, J. C. Center..........c. coeviuzinnnes 225,049
Railway signal, R. B. Ireland 224,131
Railway switch bar. G. W. Whipple.. . 25,034
Railway turn table, elevated, C. Donkersley ...... 226,002

Refrigerating apparatus for hydrants and street
fountains, G. F. Blinsinger ..

Refrigerator, W. F. Clapp ... . 225,109
Refrigerator, E. P. Koontz .. 225,063
Rock drill, A. W. White ..... vo. 225190
Roofing composition, G. W. Bender . ... 225,094
Rotary chair, A. H. Ordway..... ... 220,160
Rotary engine, W. N. De Groat ..... .......... ... 224,999
Rotary engine, E. Waldron. ... 225,030
Safe, Berkmyer & Brown .. . 224,990
Salt evaporator, J. P. Sinclair.. 225,080
Sash supporter, W. W. Sweetland... 225,180
Saw machine, drag, E. C. Bast..... ... 224,981
Saw machine, drag, W. J. Pulliam . . 225,164
Scales, pendulum weighing, J. Goodale ........... 225,008
Sewing and other machines, cabinet for, G. W.

Burgess............ 224,993
Sewing button holes, overseammg, etc., machine

for, W. M. Smith...... ......ciiiiiiinnnn . 25,199
Sewing machine hand power, G. P. Ilerndon...... 225,131
Sewing machine motor, R. Whitehill.......... .. 225,191
Sewing machine treadle, D. Leib.....coveienienne.. 225,150
Shaft coupling, C. Q. Hayes ... 225,126
Shutter worker, R. G. Dudley . 225,116
Speaking and signaling apparatus, comb’d house,

L =3 1 P 225,055
Speculum, rectal, A. W. Brinkerhoff. . 224,991
Spinning frame spindle, G. E. Taft . ... 225,181
Spray dampener, H. Humphreville . ... 225,056

' Stamp, perforating, Barlow & Taylor ... . 225,043
Starching machine, Langworthy & Norris ooe 225,149
Station indicator, Herbert & Layton.... ... 225,130
Steam boiler, J. D. Ogle .....covviiiiiiinvnnnnnn . 2,159
Steam boiler feeding apparatus, E. Fromentin ... 225,005
Steam boiler, portable, W. R. Michener........... 225,069
Steam engine, L. Thomas ..cueiiiiiieeereeennnns 225,183
Steam engine lubricator, A L. Harrison 225,124
Stone crusher, C. M. Brown... .. 225104
Stovelid, J. J. Lowden... . 225,151
Stump puller, J. S. Mulholen, 225,196
Suspender straps or ends, material for, O. Klein-

berger ....... 225.145
Suspenders, H. & W. Turner. . 225,082
Swift, C. C. E. Van Alstine ...........cceevviieinnnns 225,185
Table, J. E. Thomas ...ccovveiiiiiiuiiiiiiiinieeeenns 225,182

Tablets, slating compound for erasible, I1. W.Holly 225,133
Tap for barrels, measuring and registering, E. J.

1S 1T 225,170
Tape holder, E. Rice (1)........ .. 9108
Teiegraph, duplex, F. W. Jones.... .......... . 225,140
Telephone, mechanical, J. J. Stlll .............. 225,177
Textile and other fabrics, machine for cutting, A.

&H. Warth ... ... 225,081
Thill coupling, W. Harder ... . 225,011
Ticket, railway, A. B. Groff...........ccovuieeennnns 925,009
Tobacco curing furnace, J. C. Millner (r)...... ... 9,108
Tobacco, machine for pressing and cutting plug,

L. W, SPENCET cevueetiittnnieeennnaeennnennn sees 225,174
Tooth extractor, W. Cunnington...... ... 225110
Traction engine, C. G. Cooper........ . 225,050
Tube forming machine, L. S. White .. . 225.035
Type writing machine, F. Sholes.... . 225,078
Vapor burner, F. A. Lyman . 225,067
Varnish, lacquer, etc., apparatus for boiling, J.

WerDer ... coviiiiiiiiiiiiiiiiieeiee e 225,032
Vase and flower pot suspender, C. B. Pettengill... 225,020
Vegetable cutter,J. De Frain...............c........ 225,114
Vehicle dash fastening attachment, G. M. Peters. 225,019
Vehicle footrail, W. F. Black.........ccooevvunnnnn. 225,097
Vehicle spring, . B. Whitcomb . 25,087

Velocipede. C. Hammelmann...... . 225,010

‘Wagon body corner iron, J. Gorham 225,052
Wagon brake, P. Jarvis.... ..... 225,139
Washing machine, Headen & Spamhower . 225,127
Water, etc., apparatus for purifying, A.R. Lendner 225,014
Weather strip, J. T. Westbrook .. 225,083
Wells, apparatus for Hooding oil, FL. R. Davis..... 225,111
Whip and rein holder, combined. G. D. Anderson 224,932
Window netting, C. T. Phelan. .. 225,021
Wrench, H. P. Hood ........ .. . 225135
Yarn, apparatus for detecting knots in, R. Ahoth 225,039
Yoke, neck, H. Jacobs 225,058
Yoke center swivel, neck, J. Jacobs 225,069

DESIGNS.

Bracelet, J. A. Lieb
Carpet, W. J. Gadsby
Carpet, T. J. Stearns
Glass vessels, W. R. Warner.
Spoon handles, A. Furniss .
Watch chain attachment, S. R. Mace .............
Watch chain attachment or end piece, E. F. Norte-

mann ..... .

TRADE MARKS.

Cigars, cigarettes, and chewing and smoking to-

bacco, M. I. Hampton .......ccovveveniinniann. . s
Medicinal preparation, certain,Lanman & Kemp... 7,815
Tobacco, chewing, Allen and Ellis .. 1,840
Tobacco, manufactured chewing and smoking,

Allen & EIliS.....ovvviii viiiiiiiiiiiiinnn, 7,841, 1842
Tobacco, plug chewing, Allen & EliS ...oove vvvnnnnn 7,829

Urinary organs, remedy for diseases of the, C. A.
Cook

English Patents Issued to Americans.
From February 27 to March 2, inc'usive.

Boots and shoes, manuf. of, E. S. Pratt, Chicago, Iil.

Elevators for buildings, B. Slusser et al., Sidney, O.

Electric dynamo machine, C. F. Brush, Cleveland, O.

Engine governors, N. E. Nash, Westerly, R. L.

Explosives, J. Pattison, Nevada City, Cal.

Furnace for boilers, F. W. Brainerd, Freeport, Il

Galvanic battery, H. E. Hunter, Hinsdale, N. H.

Knife polishing machine, W. S. Guinness, N. Y. ¢ ty.

Pens, fountain, A. M. Sutherland et al., Brooklyn, N. Y.

Pumps, G. H. Felt. New York city.

Rolling machine, G. Parr, Buffalo, N. Y.

Shearing textile fabrics, apparatus for, D. (. Summer
et al., Millbury, Mass.

Sugar moulding apparatus, C. H. Hersey et al., Boston,
Mass.

Stave machine, E. & B. Holmes, Buffalo, N. Y.
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Advertisenents,

Inside Page, each insertion - - =735 cents a line.
Bac. age, each insertion = - = $£1.00 a line.
(About eight words to a line.)
Engravings may heaa akvertisements at the same rate
per line, by measurement, as the letter press. Adver-

tisements raust be received at publication office as early :

as Thurslay morning 10 appear in next issue.

§== The publishers of this paper guarantee to adver-
tisers a circulation of not less than 30,000 copies every
weekly issue.

PENNSYLVANIA LAWN MOWER.

Surpassing all others, and pronounced the best.

ADVANTAGES,
Lightness combined with Requires less repairs.
strength. Cuts grass more smoothly.
Runs more easily. Less liable to obstruction.
Will cut longer grass. Easily adjusted.
Is more durable. i
Every Mower warranted.

LLOYD, SUPPLEE & WALTON,

PHILADELPITA.
THE EAR.—BY CHAS. H. BURNETT,

M.D. A valuable paper, giving a report of four cases, .

among many others,in which is shown the beneficial
effoct derived from the prolonged and uninterrupted
wearing of cotton pellets as artificial drum-heads, and
which the author claims are the only usefulkind of arti-

ficlal drum-heads that have ever yet been devised.:

Contained in SCTENTIFIC AMERICAN SUPPLEMENT, No.
2217, Price 10 cents. o behad at this office and from
ali newsdealers.

Pepper Box and Salr Cellar

For Dining Room and Lunch Basket. By mail, 10c.; 12 for
$l. Address O. M. Brock, Monroeton, Bradford Co., Pa.

RAILROAD IRON FOR SALE.—ABOUT

four miles of Flat Rails, 28 and 33 lb. weight, for horse
rail.oad use; also, Turn Tables, Frogs, ete,
EDWIN S. BROWN, 176 Main St., Paterson, N. J.

MATCH BOX MACHINE FOR SALE.
New, Practical, and can be seen at work. Either patent
or machine, or both. wi d

HIRAM STEV

11 be sold.
ENS, Patentee, New Haven, Ct.

Judson’s Patent.
Model makers, jewelers,
and metal workers
erally, find this tool of
great value. Prices re-
uced. Send for illus-
trated catalogue of Plan-
;ers,Iron Cutters, Shears,
- Punches. Universal
Ratchet Drills, etc. Man-
J ufactured exclusively br%
OLD COLONY RIVE
CO., Kingston, Mass.

QAN

A HORIZONTAT, STEAM ENGINE FOR'

Sale, each with 7 x 12, 8x 12, 9x 12 cylinder; all in perfect
order; governors, heaters, and pumps attached, and with
or without reversing link. Address

STHEAM ENGINE, 701 Greenwich St., New York. .

MAGNETIC REACTIONS.—BY THEO.

du Moncel. An interesting and instructive paper, by .

one of the most eminent of French electricians, demon-
strating that the effects of magnetism, like those of
electricity are of two different natures, according as

magnets act as currents or as charges in the static state. |

Static action and dynamic action defined. How static
mag netista is distributedin a simple magnetic system
shown by magnetic phantoms. The effects which result
from reactions exchanged between a magnet and its
armature. Apparatus for showin% this.
from a static point of view, shown to behave like elec-
tricity in a condenser. Magnetic conde nsation. Rema-
nent Magnetism, and how it differs from Condensed
Magnetism. 1lllustrated with 11 tigures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No.217. Price
IdOCeImts. To be had at this office and from all news-

ealers.

 WANTED!

A reliable and wide-awake concern to manufacture and |
sell (on Royalty) my New Miter Cutter. Itisa first-class .

achine and covered by a good patent, dated June 17th,
1879. I have afull set of Metal Patterns. Send for circu-
Jar. W.R. FOX, Grand Rapids, Mich.

Giles’ Sawving Machine
Sawing off a Log,
Easy and Fast,

Our latest improved sawing machine cuts
off a 2-foot log in 2 minutes. A $100
PRESENT will be given totwo men who
can saw as much in the old way, as one man
can with this machine. Circulars sent free.

United States Manufactaring Co., Chicago, T1L
CAUTION.--Weare the first inventors, and own
17 different saw 1machine patents. Any sawing ma-
chine haying a seat for.the operator, or treadles for
;1;% f%erté slS altl_ mfrmli;el_n%nt on our patents, and we
ecuting all infri .
are brosec BUY'g ringers. S0 BEWARE OF

Perfumed Cards, best assortment ever offered,10e¢.
Agts. Outfit, 10¢. CoNN. CARD Co., Northford, Ct.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is ten times greater than that of any similar journal

now published. It goes into all the States and Territo- '

ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something

more than to see his advertisement in a printed news- |
He wants circulation. Ifitis worth 25 cents per ;

paper.
line to advertise in a paper of three thousand circula-
tion, it is worth $4 per line to advertise in one of forty-
eight thousand.

The circulation of the SCIENTIFIC AMERICAN is guar-
anteed to exceed I'trTY THOUSAND every week.

For advertising rates see top of first column of this
nage, or address

MUNN

& CO., Publishers,
37 Park Row, New York.

No springs. Almost noiseless.

o= Universal Haud Planer, |

en. :

Magnetism,

[
|
|

|
|
ency,and simplicity.
First Class Medal of Superiority awarded

““BLAKE’S CHALLENGCE?”

Patented November 18, 1879.

For Macadam Road making, Ballasting of Railroads, Crushing Ores,use of Iron Furnaces,
etc. Rapidly superseding our older styles of Blake Crusher on account of its superior strength, e
Adopted by important Railway and Mining Corporations,

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

ROCK BREAKER.

Cities, and Towns.
by American Institute.

I\T THE MATTER OF
: THE

HAMILTON TOOL CO.

HAMILTON, ON'T.

TENDERS

will be received by the undersigned up to the
! 31st DAY OF MARCH, 1880,

forthe estate and stock of the above named insolvents,
~comprising :

Real Estate and Fixed Machinery, IncludinE
about 124 acres of land, with extensive bric
and frame buildings thereon; 35 H. P. en-
gine and boiler, lathes, planers, drilling
machines, and all the plant and equipment
ot a first-ciass machine shop—original cost,

$70,000, now valued at........ ...  .......... $49,560 17
Stock of Machine Tools, manufactured and
| in process of manufacture; wrought and
cast iron and general stores........... ... 10,027 30
Patterns, costing over $12,000, but valued at... 6,200 00
Bills and Accounts receivable, $4,957.28, but
estin.ated at, e 700 00
) $66,437 47

The buildings and plant are in first-rate repair, and
suitable for doing any work in connection with the
manufacture of engines and boilers, iron and wood
working machinery, locomotives, and iron bridges.

The works are in close proximity to the passenger
depot of the Great Western Railway, and siding ac-
commodation can be obtained at trifling cost.

Offers will be received for the estate en bloc, or for the
real estate and fixed machinery separately.

by applying on the premises.

N.B.—Any machines finished or in course of construc-

tion, will be disposed of by private sale at moderate

prices.
THOMAS WAVELL,

Assignee.

( HENRY R. WORTHINGTON,

1239 Brondwaly, N.Y. 83 Water St., Boston.

‘ 709 Market St., St. Louis, Mo.

THE WORTHINGTON PUMPING ENGINES FOR WATER
WoRrKs—Compound, Condensing or Non-Condensing.
Used in over 100 Water-Works Stations.

WORTHINGTON STEAM PUMPS of all sizes and for all
purposes.

Prices below those of any
other steam pump in
the market.

WATER METERS. OIL METERS.

PROGRESS OF INDUSTRIAL CHEMIS-
TRY.—By J. W. Mallet. The latest and most approved
processes, and the latest experimental results in the
manufacture of the following important commereial
products: Niter, Potassium Chloride, Potassium Sul-
phate, PPotassium Chlorate, Pyro-Chromate, Potassium
Irerro-cyanide, Potassium Cyanide,. Sodium Chloride,
Sodium Nitrate, Sodium Sulphate, Borax, Ammonium
Chloride, Calcium Chloride, Calcium Chlorate, and Mag-
! nesium Sulphate. Contained in SCIENTIFIC AMERICAN
SUpPPLEMENT, No. 214. Price 10 cents. To be had at
this office and from all newsdealers.
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HOUSE DRAINS AND THEIR COMMON
DEFECTS,.—By Eliot C. Clarke, C.E., Principal Assistant
Engineer in charge of the Improved Sewerage Work.
Boston, Mass. With 34 illustrations. An Important an

Valuable Paper, showing the Essential Conditions for
Efficient House Drainage; the proper sizes, forms, and
best materials for drains; the evil results of making
them too large; the proper inclination for drains; the
best methods of making them tight; the right and the
wrong methods of connecting drains with sewers, with
engrayings. How Jleaks in drains occur and how de-
tected. Descriptions of the most common defects in
drains, with engravings. Together with many valuable
suggestions and directions of great value to houseke ep-
ers and.owners of property, whetherin town or country.
This paper is based on the observations of the author
during an extended experience in the actual construc-
tion of drains and sewers, and presents in concise form
the latest and best information on the subject Con-
tained in SCIKNTIFIC AMERICAN SUPPLEMENT, number
179. Price10 cents. To be had at this office and of
newsdealers everywhere.

52
WANTED, ONE FOREMAN MACHINIST

and one Pattern Maker and Draughtsman. Address L
| Q HALTEMAN & CO., Manufacturers of Steam Engines
and Mill Machinery, 1611 South 3d Street, St. Louis, Mo.

G0ld, Crystal. Lace, Perfumed, and Chromo Cards,
name in Gold & Jet 10¢.Clinton Bros.Clintonville,Ct.

|
i

|FOOT POWER LATHES. SCREW CUT-

| ting greatly improved. Hand Planers for metal. Small
| lathes. Best. Low Igrlces. Catalogue sent.
BALDWIN, Laconia, N. H.

; LIGHT DRAUGHT, FAST, STERN
i Wheel, Steam Yachts. These ;a.chts are 34 feet long, 8
! feet 2 inches beam; draught, 16 inches; sgeed, 7 miles
an hour. Designed under direction of Col. K. W. Farqu-
har, U. 8. A, by M. Mei%%, U. 8. Civil Engineer, U. S.
Works, Rock Island,Il1l. With working drawings, dimen-
i sions, and particulars of vessel, engine, boiler, and
wheel, furnished by the author. he serviceable
: character of these boats, their simplicity of construc-
| tion, roominess, and light draught render them very
. desirable, especially for shallow waters. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT No. 179.
Tobe had at this office and of all news-

dealers.

Chromos, Watches, Revolvers and

FREE Noveltiess CHEAPEST & largest S U N G S

|
assortment in the U. 8. E. F. NASON, 111 Nassau St..N. Y.

| WANTED.—Small Patented Article to manufacture on

Price 10 cents.
Illustrated CATALOGUE of 1-Ct.

royalty. R. L. BLACK, Box 547,_ Canton, Olio

BIG PA

to sell our Rubber Printing Stamps. s;m;
ples free. Taylor Bros. & Co., Cleveland, Q.

Stock sheet can be seen, and all information ottained, :

STEAM PUMPS. |

SPY GLASSES,
FIELD GLASSES
MICROSCOPES,

JAMES W. QUEEN & CO.,
924 CHESTNUT ST., PHILADELPHIA, PA.

Catalogues sent on application.

Part 1.—Mathematical Instruments.
Part 2.—Optical Instruments.

Part 3.—Magic Lanterns.

Part 4.—Philosophical Apparatus.

i AN EASILY MADE SMALL, STRONG,
AND CHEAP BOILER,for.little Steamboats. By H. K.
Stroud. With an engraving. This excellentlittle boiler
is made of wrought iron mercury flasks, which may be
readily obtained, ready for use. Seven flasksare screwed
together with ordinary gas fittings. This boilerhasbeen
used for a year past, with much success, in the steam
Sharpie yacht Mannelita. Length of boat, 16 ft. 5 in.;
beam, 4 ft. 6 in.; propeller, 16 inches diameter. For
further description of boiler, boat, and engine, with
method of securing the propeller shaft in stern post, see
! SCIENTIFIC AMERICAN SUPPLEMENT, No. 182. Price
i 10.cents. To be had at this office and of allnewsdealers.

| THE COPYGRAM )

! The best copying apparatus made. Send for illustrated

' catalogue and specimens. Wesell the best copying com-

| position made, at less price per pound than you can make

" an inferior ar.icle for. Poirrier’s Aniline Colors by the
pound or ounce at wholesale rates. For 25 cents we will
send postpaid, one package of Poirrier’s 6 B Paris Vio-

i let,with gum and acid sufficient to make one ounce best
Copygram Ink. THE COPYGRAM CO., 104 Duane St.,
New York.

STAMP FOR CATALOCUE.

TALLMAN X MEFADDEN-PHILADELPHIA,

TOUGHENED GLASS SLEEPERS. BY
C. Wood, C.E. A paper read before the Iron and Stee)
Institute of Liverpoo', in regard to the recent novel ap-
plication of toughened glass to sleepers and chairs for
railways and tramways; describing the method of tough-
ening and moulding the material for such purposes, and
giving the results of tests applied to the glass sleepers to
ascertain their transverse resistance. Iilustrated with
7 engravings. Containedin SCIENTIFIC AMERICAN SUP-
PLEMENT, Nc 2()7. Price 10 cents. To be had at this
office and from all newsdealers.

THE DINGEE & CONARD C0’S

EAUTIFUL EVER-BLOOMING

ROSES

THE BEST IN THE WORLD.

Our Great Specialty is growing and dist/r’ibutinq these
Beautiful Roses. Wedeliver Strong Pot Plants,
suitable for immedgiate bloom, safely by mail at_all post-
offices. 5 Splendid Varieties, your choice, all labeled,
for 81 ; 12 for $2; 19 for %33 26 for 84 ; 35 for K53;
75 for®10; 100 for $13. {® Send for our New

Juide to RRose Culture—60 pages, elegantly illus-
trated—and choose from over Five Hundred Finest
Sorts. Address

THE DINGEE & CONARD CO.,
Rose Growers, West Grove, Chester Co., Pa.

MISCELLANEOUS USEFUL RECIPES.

A collection of about 40 valuable recipes for the House-
hold, Workshop, and Laboratory. How to make Skele-
ton Leaves. How to Preserve Autumn Leaves. lIow
to make Smooth and Rough Academy Boards. Fumi-
%ating Paper. Recipes for Soluble Blue, Paste for Scrap

0oks, Babbit Metal, and Fusible Metal. I’hosphores-
cent Paint for Clock Dials, etc. How to make Gelatine
Moulds for Plaster Casts. How to Weld Horn. Recipes
for Staining Horn Different Colors. Walnut Stain. How
to Render Cloth Fireproot and Waterproof. Moth and
Roach Exterminator. To Color Butter. To Remove
Stains from Marble. To Remove Mustiness from Casks.
How to Make Sticky Fly P’aper. Chemical Novelties:
Recipe forIvorite or Artificial Ivory. Artificial Fuel.
New Colors. Colors from Cocoa. Method of Preparing
the Dyestuff ‘ Morine.” A new Mineral Gum, a Substi-
tute for Gum Arabic. Contained in SCIFNTIFIC AMERI-
CAN SUPPLEMENT, No. 159. The same number contains
a valuable recipe for making a Superior Gum, and Di-
rections for Keeping Fruit. Price 10 cents. To be had
at this oilice, and from all newsdealers.

GOLD, SILVER, BRONZE, AND COLORED DIPS
Solutions. Recipes sent for One Dollar.
CHEMIST, Box 32, West Cheshire, Conn.

WANTED,

A competent and reliable man as “ Time Keeper’ ina
general machine shop and foundry em ploying 300 to 400
men. Must be thoroughly e:igeriegced. Address

. W./Box 773, New York.

ELECTRO-MAGCNETS,

115 in. long, 3 in. diameter, 8ilk wound wire, by mail,
25 cents. J.H. HINGLE, Rutherford, N. J.

SPEED INDICATOR, ror VEST POCKET.
New, elegant, small, perfect. By mail, $1.
STANDARD MANUFACTURING CO.,
N 93 Liberty Street, New York.

JUST PUBLISHED,
(1880 edition.)
Bicknell & Comstock’s Spe-
cimen Book of 100 Architec-
tural Designs, showi a
great variety of Plans, Ele-
vations, and Views of Cot-
tages, Farmhouses, Church-
es, etc. A desirable book
for builders, and all who
contemplate building. One
8vo volume, cloth, Mailed
free on receipt of One Dol-
lar. Illustrated catalogue

3 Twelve Miniature Photo- |

graphic Designs of Sea and
Lake Side Cottages, Summer Houses, and Southern
Residences, inciuding a Railway Depot and a Model
Church, postpaid for 25 cents, BICKNELL & COM-
STOCK, Publishers, 21 Warren Street, N. Y.

THE SUTRO TUNNEL. BY ADOLPH

Sutro. Aninteresting address, giviglgthe history of this
celebrated mining tunnel, from #s inception up tothe

ered, and the obstacles to progress that have been met
with; and prefaced by a valuable account of the dis-

covery of the Comstock lode, and of the gealagical
tormations of the gold and silver depgsits of California.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

Price 10 cents. 'To be had at this offfice aid from

2035,

Iron Sheaves, Phosphor-Bronze
Self-lubricating Bushings.

%/ PENFIELD BLOCK WORKS,
Lock Bpx 99, LOCKPORT, N. Y.

COMPARATIVE VALUE OF GAS AND
COAL.—By Geo. S.Dwight. Aninteresting paper, giving
some curious speculations about the wastes of coal due
to the extravagant methods now in vogue in all civilized
centers in obtaining the thermal effects of this fuel;
showing how a reformation of so glaring an evil may be
effected, and how the losses may be reduced ; and point-
ing out the advantages to be derived from the use of
water-gas, which the author believes is destined to be-
come the ‘‘fuel of the future.” Contained in SCItN-
TIFIC AMERICAN SUPPLEMENT, No. 216. Price 10
cents. Tobehadatthisofficeand fromallnewsdealers.
The same number contains a valuable article on the
‘“Heating Power of Coal Gas,”” by Dr. Wm. Wallace.

PULL_E'Y“*BLocKs;

A MANUFACTURER WANTED TO

make Seixas’ Patent Weighted Horse Shoe, as described
in this journal Feb. 14th. Address
J. 8. BROWN, Galveston, Texas.

THE STRONG-
est, most com-
plete, and reliable
of Engines and
Boilers. Special
sizes, 4 to40 H. P.
Others on appli-
i Also
steam

Geo W, T

ly.
& Co., Buffa'

Sons
lo,

It Takes Like Wildfire!

Has only to be seen to be appreciated. Every one who has used
it unanimous in their opinion that it is the most wonderful inven-
tionofthe age! One trial suflicient to firmly establish its merits
in the goodopinion of its user. All are delighted with the

Ladies' Favorite Washing Machine

PRICE ONLY 60 CENTS.

This Machine i8 entirely new, having just been introduced, but
g0 well has it already taken, that it bids fair to supersede the use of
allothers, Itspointsofsuperiority over all other machines now in
use, are: its Simplicity; its Compactness; its Durability and
Strength ; the ease with which it may be used, and the good work
it can accomplish, and the extremely Zow price at which it is sold.
Made of hard wood, and substantially put together, it is warranted
to last for years without getting out of repair. It is emphatically
the Washing Machiue for the million. as its low price will bring it
within the reach ofall. With it one person can do more work than
two can with any other, and with less exertion. It does away
with hand rubbing ; it prevents deformed joints, broken nails and
blistered hands; it saves the clothes; it savesin wringing; itcan
be used in any tub, and any lady or child can work it with ease,
withowt infury to the most delicate hands. We are now sending
out hundreds of these Machines daily, and are constantly receiving
expressions of satisfaction from all sides. Reader, send for one; it
costs but atrifle, ana will pay for itself twice over in amonth’s time.
We will send The Ladies’ Favorite Washing Machine,
securely packed in a strong box, to any addressin the United States,
all chargesprepaid, for only 60 eents, (postage stamps taken,)or
two Machines to one address for $1.00. ho ever heard of such a
chance?—a jirst-class Washing Machine for 60 cents! Write at
onceandescape therusk., We expect tosell10,0000f these Machineg
in a month., All orders promptly filled in turn. Agentswanted
everywhere—Circular and Terms free. Senddirect to the Manuface
turer’s Agents, MOORE & WILSON, 245 Broadway, New York,

N/

CAVEATS, COPYRIGHTS, LABEL
REGISTRATION, ETC,

Messrs. Munn & Co., in connection with the publica-b
tion of the SCIENTIFIC AMERICAN, continue to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had ovER THIRTY
YEARS’ EXPERIENCE, and now have uncqualed 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. also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and promptness, on very moderate
terms.

We send. free of charge, on application, a pamphlet
containing further information about Patents and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Reissues, Infringe-
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, etc.

Foreign Patents.—We also send, free of charge, &
Synopsis of Foreign Patent Laws, showing the cost anc}
method of securing patents in all the principal coun-
tries of the world. American inventors should bear in
mind that, as a general rule, any inventicn that is valu.
able to the patentee in this country is worth equally as
much in England and some other foreign countries.
Five patel ts—embracing Canadian, English, German,
French, an.! Belgian—will secure to an inventor the ex-
clusive mo.opoly to his discovery among about ONE
HUNDRED AND FIFTY MILLIONS of the most intelligent
people in the worid. The facilities of business and
s*eam communicat’on are such that patents can be ob-
tained abroad by our citizens almost as easily as at
home. The expense to apply for an English patent is

$75; German, $100; French, $100; Belgian, $100; Cana-

dian, $50.

Copies of Patents.—Persons desiring any patent
issued from 1836 to November 26, 1867, can be supplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and length of
specifications.

Any patent issued since September 11, 1866, at which
time the Patent Office commenced printing the draw-
ings and specificaticns, may be had by remitting to
this office $1.

A copy of the claims of any patent issued since 1836
will be furnished for $1.

When ordering copies, please to remit for the same
as above, and state name of patentee, title of inven-
tion, and date of patent.

A pamphlet, containing full directions for obtaining
United States patents sent free. ‘A handsomely bound
Reference Book, gilt edges, contains 140 pages and
many engravings and tables important to every pat-
entee and mechanic, and is a useful hand book of refer-

resent time, und the reasons thatlod o the undortak: | oo for everybody.  Price 25 cents, mailed free.
construction, the difficulties that have been encount- Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.
BRANCH OFFICE=Corner of F and Tth Streets,

| all newsdealers.

© 1880 SCIENTIFIC AMERICAN, INC

Washingtan, D. C.
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Founded by Mathew Carey, 1785.

BAIRD'S

BUIRY

FOR PRACTICAL MEN.

Ournewand enlarged CATALOGUEOQOF PRACTICAL ANI)
SCIENTIFIC BOOKS, 96 pages,8vo; a Catalogue of Books
on DYEING, CALICO PRINTING, WEAVING, COTTON and
WO0O01.:N MANUFACTURE, 4to; Catalogue of a choice
collection of PRACTICAL, SCIENTIFIC, and ECONOMIC
BOOKS, 4to : List of Books on STEAM AND THE STEAM
ENGINE, MECHANICS, MACHINERY, and ENGINEERING,
4to. List of Important Books on METALLURGY,MET-
ALS, SIRENGTH OF MATERIALS. CHEMICAL. ANALYSIS,
ASSAYING,etc.. 4to; List of Books on MINING, MINING
MACHINERY, COAT, etc., 460 ; two Cataloguesof Books
and Pamphlets on SOCIAL SCIENCE, POLITICAL ECONO-
MY. BANKS, POPULATION, PAUPERISM, and kindred
subjects; a Catalogue of recent additions to our stock
of PPRACTICAIL SCIENTIFIC AND 'TECHNICAL, BOOKS};
ax well as a List of LEADING BOOKS on METAL MINING,
METAL.LURGY, MINKRALOGY, ASSAYING, AND CHEMI-
CAL ANALYSIS, sent free to any one who will forward
his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STREET, PHILADELPHIA.

Practisal Dranghisman's Book of

INDUSTRIAL DESIGN

AND MACHINISTS' & ENGINEERS
Drawing Companion.

Forming a Complete Course of Mechanical,
Engineering, and Architectural Drawing. From the
French of M. Armengaud the elder, Professor or
Design in Conservatoire of Arts and Industry, Paris,
and MM. Armengaud the younger, and Amoroux,
Civil Engineers. Rewritten and arranged with addi-
tional matter and rlates, selections from and examples
of the most useful and generally employed mechanism
of the day. By Will'am Johnson, Assoc. Inst. C. E.
Illustrated by fifty folio steel plates, and fitty wood
cuts. A new edition, 4to $10

Amonzthe contents are: Linear Drawing, Definitions,

and Problems. Sweeps, Sections, and Mouldings, Ele-

mentary Gothic Forms, and Rosettes. Ovals, Ellipses,

Parabolas, and Volutes. Rules and Practical Data.

Study of Projections, Elementary Principles. Of Prisms

and other Solids. Rules and Practical Data. On color-

ing Sections, with applications. Conventional Colors,

Composition or Mixture of Colors. Continuation of the

Study of Projections—Use of Sections—details of ma-

chinery. Simple applications spindles, shafts, coup-

lings, wooden patterns. Method of constructing a

wooden model_or pattern of a coupling. Elementary

applications. Rules and Practical Data.

THE INTERSECTION AND DEVELOPMENT OF SUR-
FACES. WITH APPLICATIONS.—The Intersection of Cyl-
inders and Cones. The Delineation and Development
of Helices, Screws, and Serpentines. Application of the
helix—the constrnction of a staircase. 'The Intersection
of Surfaces—applications to stop cocks. Rules and Prac-
tical Data.

THE STUDY AND CONSTRUCTION OF TOOTHED
GEAR —Involute, cycloid, and epicycloid. Involute,
Cycloid. External, epicycloid, deseribed by a circle roll-
ing about a fixed circle inside of it. Internal epicycloid.
Delineation of a rack and pinion in gear. Gearing of a
worm with a worm wheel. Cylindrical or Spur Gearing.
Practical de ineation of a couple of Spur wheels. The
Delineation and Construction of Wooden Patterns for
Toothed Wheels. Rules and Practical Data.

CONTINUATION OF THE STUDY OF TOOTHED GEAR.—
Design for a pair of bevel wheels in gear. Construction
of wooden patterns for a pair of bevel wheels. Involute
and Helical Teeth. Contrivances for obtaining differ-
ential Movements. Rules and Practical Data.

ELIMENTARY PRINCIPLES OF SHADOWS.—Shadows
of Prisms, Pyramids, and Cylinders. Principles of
Shading. Continuation of the Study of Shadows. Tuscan
Order. Rules and practical data.

APPLICATION OF SHADOWS TO TOOTHED GEAR.—
Application of Shadows to Screws. Application of
Shadow to a Boiler and its Furnace. Shading in Black
—Shading in Colors.

THE CvTTING AND_SHAPING OF MASONRY.—Rules
and Practical Data. Remarks on Machine Tools.

THE STUDY OF MACHINERY AND SKETCHING.—Va-
rieus applications and combinations: The Sketching of
Machinery. Drilling Machines; Motive Machines;
Water wheels. Construction and Setting up of water
wheels. Delineation of water wheels, Design of a water
wheel. Sketch of a water wheel. Overshot water
wheels, Water Pumps; Steam Motors; High-pressure
expansive steam engine. Details of Construction ; Move-
ments of the Distribution and Expansion Valves; Rules
and Practical Data.

OBLIQUE PROJECTIONS.

PARALLEL PERSPECTIVE,

TRUE PERSPECTIVE.—Elementary principles. A
cations—flour mill driven by belts.” Description o
mill. Representation of the mill in perspective.

EXAMPLES OF FINISHED DRAWINGS OF MACHINERY.

1i-
e

§&™ The above or any of our Boeks sent by mail, free
of postage, at the publication price.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
‘Walnut Street, I’hiladelphia.

PORTABLE AND STATIONARY EN-
gines and Boilers, 214 to 15 H. P. Return Flue Bciler,
large fire box, no sparks. Do not fail to send for circular
t SKINNER & WOOD, Erie, Pa.

0
Photograph V;ﬂing Ca;‘aé. Circulars and 60

Samples for 10€e. SEAVY Bros., Northford, Ct.

JOHINR.WHITLEY & CO.
European Representatives of American Houses, with
First-clags Agentsin the principalindustrial and agricul-
tural centers and cities in Europe. London,7 Poultry,
E.C. Paris, 8 Place Venddme. Terms on application.
J. R. W. & Co. purghase Paris goods on commission at

M. YOUNC’S
R

M G uiDE--HORSE OWNERS.

Everything About a Horse Worth Knowing.

There is noonewho Owns, Cares for or Works a Horse, who can afford to be without this
work. Itisjustthehandy,completeand Practical Manual thathaslongbeen needed by Horse
Owners. It is written by a well-known Veterinary Surgeon and Horse Dealer of greatex-

erience, so that no matfer of importance relating to the Horse inallits existence is neglected.

his work thoroughly informs you about the Kind of Horse to Buy, To Detect Horse
i }ockey~Tricks. To Manage a Horse. To Shoe a Horse. To Break and Train Horses. To
Cure all Kinds of Horse Diseases. There is nothing relating to_Buying, Breeding, Rearing, Training, Shoeing, Feeding,
Tarmning, Breaking and Doctoring Horses but is thoroughly detailed. In addition is given the Art of Training and
Taming Horses by a New Method. And it tells—How fo make a Horse Lie Down.~To Catch a Wild Horse.—To Teach
a Horse to Pace.—To Make a Horse Stand.—To Make a Horse Sit on its Haunches.—To Make a Horse Come Down for
Mounting.—To Make a Horse Follow you—To Make a Horse Stand Still without Hitching.—To Break Horses to Ride.—To
Prevent a Horse Running Away. Illustrated with Engravings. . . .
Ttisinvaluable whengH arses are Attacked with Diseases requiring Prompt Attention, and in dgstncts remote from Vetenpary
Surgeons, because it enables any one to Doctor their Own Horses. It gives the Best Rules for Telling the Age of a Horse, with a
Fine Engraving showing the appearance of the Teeth at Fach Year. ~Also, much other INFORMATION ot greatva lue to
every Horse Owner. A ctually worth as much as other Horse Books costing from five to ten dollars, but condensed so astogive
all that is necessary to know, and sent by mail gost—pmd on receipt of the price, 25 cents, or 5 copies to one
address for $1. Ask Four of your neighbors to buy one copy each, and thus get your Own Book Free,
AGENTS WANTED to canvass for this Valuable Book. It outsells all others. Sample Copy and Terms
%o Agents'sent by mail, post-paid, for £5 cents. Address, M« YOUNG, 173 Greenwich St., New-York.

PATENT

Steam Hoisting  Machines.

Four Sizes—4to 10 Horse Power.
The Four Horse Power will raise
1,200 1b. 150 ft. per minute. Other
sizes in proportion.

NOBLE & HALL,

ERITE, PA.

EYS.

Self-lubricating, best in market. Send for circular and
price list to W. OESTERLELN, 13 Home St., Cincinnati, O.

The George Place Machinary Agency

Machinery of Every Description,
121 Chambers and 103 Reade Streets, New York. i

WOOD WORKING MACHINERT

NING, NG,
AMATC"”N

|NG+l5|NG ‘ 4

MOb'y

= N
WiRigry wooD WORERS 2
J.A.FAY & CO.

¢

' CINCINNATI,O.U.S.A.

A New Spinning Band.

ROWBOTTOM’S PATENT DOUBLE LOOPED
SPINNING BAND. Suitable for all kinds of Spin-
ning and Doubling Frames for Woolen, Worgted, Cotton.

ELEVATORS.

All kinds of HOiStirIl-%
specialty. Steam, ydraulic,
Belt _Power Passencers and
Freight.
able Hoists.

for

i {2

v STO:.
Furnace Hoist.

Machinery a
and

Iron Furnace Lifts, Port-
KES & PARRISH,
30th and Chestnut _sSt., Phila, Pa.

Flax, or other fibrous substances. 1% FREE FROM
KNOTS, neat, speedily adjusted, runs steadily, and
avoids the annoyance of Lint. Price, fifty cents per
| gound._de]lvered at the mill. Sample_orders solicited.
i State kind of machinery, diameter of Driving Cylinder,
' and actual length required when in operation.
STODDARD, LOVERING & CO., Sole Agents,
No. 10 Milk Street, Boston, Mass,

Motto, Gold, Floral, Scroll, Snowflake Cards, 10¢.
Agts. Samples, 10¢. Stevens Bros., Northford, Ct.

-~ ROCK BREAKERS & ORE CRUSHERS.

(THE “BLAKE” STYLE.)
This machine has for twenty years stood theTEST,and found to be the best one made for
breaking all kinds of hard and brittle substances, such as ORES, QUARTZ, EMERY, etc., ete.
Mr. S. L. Marsden, for the past twenty years ‘connected with the manufacture of this

i intends it nufacture.
machln%jli IQI]IEII?HFS(;ISHI\II]?)I%Y AND MACHINE CO., Manufrs., Ansonia, Conn,

NEW FLORAL AUTOGRAPH ALBUM.
Illustrated with Birds, Scrolls, Ferns, Flowers, etc. (48
Pages). Covers and edges elegantly Gilded; also 47
select” quotations, all for 15¢.; including Outfit, 75 styles
Photograph and Visiting Cards, 25c., %ost-Eaid (stamps
taken). Agents wanted. . W. BOCEMSDES,
West Haven, Conn.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP’Y
of Norristown. Pa., will grant
state rights or licenses on
easy terms. This system
works up to assay, and_ re-
covers the mercury rapidly.
™ Apply as above.

5

Klectric

Machines for Electro-plating, Electrotypin;
atalogue

Light, etc. In addition to testimonials in our %
of Jan. 1, we beg to refer to the following houses
MERIDEN BRITANNIA CO.; RUSSELL & ERWIN M'F'G C
0) BARTON; HALL, ELTON & CO.; RICHARDSON,
N & CO.; Wi TI. JACKSON & CO.; STANLEY
WoRKS; RoGERS CUTLERY CO.; CHAS. ROGERS BROS.;
EDWARD MILLER CO.; MITCHELL, VANCE & CO (0)
WALK LocK CO0.; HAYDEN, GERE & Co.; DOMES
SEWING MACHINI: CO ; EBERHARD FABER ; JOs. DIXON
CRUCIBLE CO.; MUMFORD & HANSON; FAGAN & SON,
and over 700 others. Outfits for NICKEL, SILVER,
BRONZE, Plating, etc. The two highest CENTENNIAL
AWARDS, and the CENTENNIAL GOLD MEDAL of Ameri-
can Institute, and Paris, 1878. Prices from $125 to ;
$500. New Catalogue will be out in June. l

CONDIT,HANSON & VAN WINKL 1
Sole Agents INEWARK,N.J. * - :

New York Oflice, 92 and 94 Liberty St.

Pond’s Tools,

Engine Lathes, Planers, Drills, &c.

"DAVID W. POND, Worcester, Mass.

AND CRIMPED IRON
ROOFING AND SIDI1)

89y

‘8181 ‘pgg Jsndny

CNVOINANY JIATLNTIOS U
[BLIO1PO®  DAYBIISOLL

7}

THE HOLLY SYSTEM FOR HEATING CORRUGATED

cities and villages, under the Holly Patents, is in prac- ‘t Iron Buildings, Roofs

" tical operation m many places. ¥For economy, comfort, | ¥ Doors, Cornices, Skylights, Bridges,

;and convenience, is superior to any other principle. ete. SELEY 1IRON BRIDGE |
: Licenses granted to corporations for the use ot this sys~ AND_ROOF CO., 5 Dey Street, :

I tem. Holly Steam Combinatn Co., Lim., Lockport, N.Y. ! New York.

MACHINISTS' TOooOLS.

NEW _AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO.,
New liaven, Conn.

SHEPARD’S CELEBRATED
30 Screw Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Scrollg, Circular and Band Saws, Saw
Attachments, Chucks, Mandrels, T'wist
Drills, Dogs, Calipers, etc. Send for
catalogue of outfits for amateurs or
artisans.

H. I,, SHEPARD & CO.,
831, 333, 835. & 337 West Front Street,

reos ’incinnati, Ohio.
Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Muchines, Daniel’s Planers, Richardson’s Patent Im-
proved Tenon Machines, Mortising, Moulding, and
Re-Saw_ Machines. Eastman’s Pat. Miter Machines, and
Wood-Working Machinery generally. Manufactured by
WITHERBY, RUGG & RICHARDSON,
26 Salisbury Street, Worcester, Mass.
(Shop formerly occupied by R. BALL & CO.)

~ No Sawdnst! No Planing!

Thin lumber, 1-16 to 15 inch thick, cut and seasoned by
ourrecently patented machines, equal if not superior to
the sawed and planed wood, being smooth. flat, and in
all cases perfect]y seasoned. Used by the largest manu-
facturers in the country, and giving entire satisfaction.
In addition to our specialty, our usual complete stock
of sawed Hardwood, Lumber, and Veneers, figured and
plain, Burls, ete.

GEO. W. READ & CO.,
186 to 200 Lewis Street, New York.

Roots’ NEw IroN BLOWER.

POSITIVE ﬁLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

S. 5. TOWNSEND, Ger. Agt., | gg;*gpgg, St.,
e

WM. COOKE, Selling Agt., 6 Cortlandt Street,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,
&3~ SEND FOR PRICED CATALOGUE.

NEW
YORK,

= e LA ’é/ i
SWEEPSTAKES, WITH THE ELLIS
Patent Journal Box. Thebest Planer and Matcher ever
made. Planing % in. wide, 6 in. thick, weight 2,100 1bs.,
$300; %aning 4 in. wide, 6 in. thick, weight 2.500 1bs.,
$350. Beading, Arbor, and Head, extra, $20. Sash, Door,
and Blind Machinery a specialty. Send for descriptive
catalogue to Rowley & Hermance, Williamsport, Pa.

:

Pin-a-4, Chromo, Lily, Lace, Marble, etc., Cards,
in case, 10¢s GLOBE CARD Co., Northford, Ct.

RUBBER BACK SQUARE PACKING.

BEST IN THE WORLD.
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.

B represents that part of the packing which, when in use, is in contact with the Piston Rod. .
A th% elastic back,pwhich keegs the %art B against the rod with sufficient pressure to be steam-tight,and yet

creates but little friction. .
i n lengths of about 20 feet, and of all sizes from }{ t0 2 inches square.

This Packing is made i
NEW YORK BELTING & PACKING CO., 37 & 38 Park Row, New York.

“RELIABLE”

Engines a complete success.
Prices still 40 per cent. below
those of other makers. Un-
equaled for efficiency, simplici-
y. and durability. Prices from
$250 for 10 H. P., to $400 for 30
H. P. All complete, with Gov-
ernor, Pump, and Heater.

legant Autograph Album, gilt covers, 48
pages, illustrated with birds, scrolfs, etc.. in colors,
and 47 Select Quotations, 15€. Agents’ Outfit for Cards
(over 60 samples), 10e, DAvIDS & Co., Northford, Ct.

2l

Bookwalter Engine,

Compact, Substantial, Econom-
ical, and easily managed; guar-
anteed to work well and give
full power claimed. Engine and

Address, for circular,

Boiler complete, including Gov- HEALD, SISCO & CO., .
e;“‘ir:%rbfPump, etc., at the low Baldwinsville, N. Y.
E ,HOﬁlSE POWER ....... $240 00

i wo oo s THE DRIVEN WELL,

=2 Put on cars at Springfield, O.
JAMES LEFFEL & CO.,
- Springfield, Ohio.
or 110 Liberty St., New York.

AIR COMPRESSORS.

THE NORWALK IRON WORKS Co0.,
SOUTH NORWALK, CONN.

Town and County privileges for making Driven
Wells and selling_Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
235 BROADWAY, NEW YORK.

A YEAR and expenses to agents. Outfit Free.
Address P. O. VICKERY, Augusta, Maine.

$777
. ELEVATORS
£ M HAND POWER AND HYDRAULIC

Successfully Treated and
Permanently CUREXD
in every case. No Pay Till
Cured. 'Dr.J.K. R

CATARRHE: 8

v FREIGHT & PASSENGER v~
. SHAFTING PULLEYS & HANGERS
S. GRAVES &SON ROCHESTER NY.

STEAM PUMPS,

FOR EVERY DUTY.

VALLEY MACHINE CO.,

ACME

© 1880 SCIENTIFIC AMERICAN, INC

EASTHAMPTON, MASS.

RL
»EMERSON,SMITH & CO.
tss BEAVER FALLS,PA

Master Mechanic for Steel Rolling Mill. Must be a first-
class Engineer and Roll Turner, and competent to super-
intend all Mill Machinery, steady and industrious, with
good recommendations. Position permanent, with good
pay. Address “ MANAGER,” Box 773, New York.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
Water. WM. D.ANDREWS & BRO., 235 Broadway, N.Y.,
whocontrolthe patentforGreen’sAmerican DrivenWell.

THE No. 3

Eureka Band Saw

has advantages over any other manu-
factured. Is first-class in all respects,
cheap, and durable. Also Pony Plan-
ersand Upright Shaping and Variety
Moulding Machines, and a large va-
riety of Wood Working Machinery.
For particulars, address
FRANK & (0.,
,» N. Y.

Chromo, Tortoisé Sh7911, (‘upi(;.'M(r)tto. Floral Cards,
10¢. Outfit, 10e. HaLL Bros., Northford, Ct.

Steam Fitters' & Plumbers’ Supplies.

STURTEVANTS’ FAN BLOWERS.
ALBERT BRIDGES, 46 Cortlandt Street, New York.

B. W. PAYNE & SONS, CORNING, N. Y.

ESTABLISHED 1840,
Patent Spark-Arresting En-
gines,mounted and on skids.
Vertical Engines with wro’t
boilers. Eureka Safety pow-
ers with Sectional boilers—
All

Buffalo

can’t be exploded.
with Automatic Cut-Offs,
) From $150 to $2,000.

Send for Circular. Statc

where you saw this,
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Advertisements,

Inside i’age, each insertion « « = 73 cents a line.
Back Page, e'lch insertion - --%1.00 a line.
(About eight words to a line.)

Engravings may head advertisements at the same rate
per tine, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning to appear in next issue. ]

=~ The publishers of this paper guarantee to adver-
tisers a circulation of not less than 50,000 copies every
week]y issue.

GENUINE BABBITT METAL,

Fine Brass and Composition Castings,
E. STEBBINS M’F°G (0., SPRINGFIELD, MASS.
o, COLUMBIA BICYCLB
/ { A practical road machine. Indorsed !
\\ // healthful of outdoor sports. =end 3
.» / cent stamp for 24 page catalogue, with
,, 3= price list and full information, or 10
cents for catalogue and copy of The
/ () Bicycling World.
1&\? THE POPE M’F’G CO., |
89 Summer Street, Boston, Mass.
Used exclusivelf inthe U.S. Nayy vessels and shops,
and suitable for all kinds of machmer{ One pound is
equal to 3 gallons of the best sperm oi By its use the
cutting and heating of journals and dripping of oil is
avoided. This is the report of the Board of U. 3. Navy
Engineers who tested it. R
We can refer to the Burden Iron Works, Albany, and
Renssemer Iron and Steel Co. and Orr’s Pa.per Mills, of
fron and Steel Works, of Johnstown, Pa., and Manufac-
turers, Steamboat and Railroad Cumpames in all parts
of the' countr}y.
Grease for Hot Rolls and Refined Cylinder Tallow.
Send for a 5 Ib. can of our new Black Lead Grease,and
our new sfquirt Can. Price $3. Agcents wanted.
HOLLAND & THOVIPSON
Manufacturers of Navy Lubricant and Oline Compound,

by the medical profession as the most
\§ ‘WZ
THE BEST LUBRICANT KNOWN,
Troy, N. Y.; Garner Cotton Mills. Cohoes. N.Y.; Cambria
aud Grease and Oil Lups, 217 River St., Troy, N. Y.

WATCIHM ANS T M-
proved Time Detector,
with Safety Lock At
M tachment, Patented 1875-

) 6-7. Beware of Infringe-
ments. This Instrument
= ig ~sugp‘1ed with 12 keys ‘

j for 12 different stations.
Invaluable for all con-
cerns employing night |
watchmen. Send for cir-
culars to E. IMHAUSER,
P.O. BOX 2815, 212 »roadway, lNew York

SECOND-HAND EXGINE AVl) B0lLFR FOR S AL F
The subscribers offer for sale, for want of use, a second-
hand engine, horizontal, cylinder $!¢inches in diaineter, |
12 inch stroke. together with a20-horse horizontal tubu- |
lar boiler, both little used,and in perfect running order. |
Independent pump. Will sell engine, boiler, pump,
steam and water pipes, steam gauge, grate bars. blow-off
{olpe, and flue cleaner for ?«80(] cash, which is only half
he original cost. Addre:
MENLLLY & CO., West Troy, N. Y.

/'{?‘/ SR
-‘ SEND FOR  pocit

ROOFING.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circulars and samples free.

T. NEW, 32 John Street, New York.

Workin g Models

And Experimental M achmery,' Metal or Wood, made to
order by J.F. WE R\I‘R 62 Centre St., Y

“BUCKEYE”
LAWN MOWER.

The lightest and easiest run-
ning MOWER ever made.
STRICTLY FIRST CLASS.

MAST, FOOS & CO.,
Springfield, Ohio. [

Send for catalogue.

The Ashestos Packing Co.,

Miners and Manufacturers of Asbestos,

BOSTON, MASS,.,
OFFER FOR SALE:

I’ATENTED ASBEb'l‘Ob ROPE PACKING,
LOOSE ¢
JOURNAL
WICK
MILL BOARD,

SHEATHING PAPER,
FLOORING FELT.
CLOTH.,

|

|
|
|

3
“

BAKER BLOWER,

(FORCED BLAST.)

Warranted Snperior to any’
other.

WILBRAHAM BROS. J
"318 Frfmkford Avenue,
P

\
Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Special
Machmery E.GOULD &EBERH RDT, Newark, N. J,

PORTLAND CEMENT,

From the best London Manufacturers.
K. B. & AND BURHAM CEMENTS.
For sale by JAMES BRAND 85 Beekman St., New York.

e aner Patent Single Iren Plane,

Made of extra quality iron, A
practical lJabor saving tool. Cuts
against the grain equally as well
as with it. Can be adjusted in-
tantly to cut a coarse or fine
shaving, and excels any double
lane ever produced. Address LAFLIN MAN

FAC URING CO., North Elm Street, Westfield, Mass.

‘H. W. JOHNS M'F'G CO.,

| FOLDING CHAIR CO., New Haven, “Conn.

EJECTORS

(ger Molding without Pattrns|

Scott’s Gear Moulding Machines,

AIR COMPRESSORS & ROCK DRILLS.

DELAMATER IRON WORKS,

Boiler Makers, Engine Buiiders,
and Founders,

FOOT OF W. 13th ST., North River, NEW YORK.
ESTABLISHED 1841.

Manufactur-

Address JOHN A. ROEBLING’S “ON¥,
ers, Trenton, N. J ., or 117 Liberty Street, New York.
W heels and Rope for conveying power long distances.

Send for circular.

BOYLE ICE MACHINE co,,

10 N. Jefferson St., Chicago, Ill. |
The best Ice and Refrigerating Machines of all sizesand
for all purposes guaranteed. Send for circular.

TELEPHON Works 1 mile.

Price $3.50. Pat’d
Circulars free. HorcomB & Co., Mallet Creek, Ohio.

s ceeT . FORGE
THE ONLY PRTA LE Fd’gHAND
« PO BLOWER MADE

MFG., BY =
)

"BUFFALO FORGE CO, (3
BUFFALO,N.Y.
SENQEQB CIRCULARSFPRICE LIST.
THE PICTET
ARTIFICIAL ICE COMPANY, Limited,

Ice Machines t o make from 20 pounds per hourt 050 tons
per day, at 36 Cortlanat St., New York. F.O. Box 3083.

The New York Ice Machine [Iumpany,

21 COURTLANDT STREET. ROOM 54.

Low Pressure Binary Absorption System.
Advantages over other Muclnnes.

{ Makes 25 per cent. more Ice. Uses only }{ water of con-

densation. No Pressure at rest. Pressure in running, |

14 pounds. Self-lubricating. No Leaks, non-inflamma-

ble. No action on Metals. Easy Attendance. i

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known.
Ry Invaluable for blowing
§ Church Organs, running
> Printing Presses, Sewing i
Machines im _Households.
Turning Lathes, Scroll |
aws, (rindstones, Coffee |
{ilis. Sausage Machmes,
Feed Cutters, Electric
Lights, Elevators, etc. It
needs little room. no firing
up, fuel, ashes, repairs, en- ,
gineer, explosnm or delay,
no extra insurance, no coal
bills. Is noiseless, neat,
compact, steady; will work
at any pressure of water
above 151b.; at 40 1b. pres-
surehas 4- horse power,and
capacity upto 6 or 8 horse
2 Send for cu-cular to

H W ONNS

LIQUID PAINTS

are strictly pure linseed-oil paints of a higher grade
_than have ever before been manufactured for structural
purposes.

= A saving of 25 to 33 per cent. o1 customary outlays
. can be effected by the use of these painfs. Samples of
sixteen newest shades for dwellings sent free by mail.

™ Be sure and get the genwine, which are manufac- -
tured only by

)

L

power. .
THE BACKUS WATER MO’I‘OR CO.,

87 Maiden Lane, New York

Sole Manufacturers of Gen ASBE
ROOFING, BOILER COVERII\(:&, &c.

(& Descriptive Price Lists free by mail.

INVAI.ID ROLLING CHAIR

(RECLINING)

32 A Priceless boon
to those who are

TOS

unable to walk,
Hon A, H. Stephens,
; M, C., and hundreds
i of others use them.
Send for Circular to

\

I;RIEDIVIANN’S PATENT

Are the cheapest and most effective machines
in the market for

Elevativg Water and Conveying Liguids

from Mines, Quarnes Ponds, Rivers, Wells, Wheel Pits;
for use in R. Vater Stations. Factories. etc. They
are splendidly adapted for conveying liquids in Brew-
eries, Distilleries. Sugar Refineries, Paper Mills, Tanner-
ies, Chemical Works, ete. Send for illus. catalogue to

NATHAR & DREYFUS,
Sole Manufacturers, NEW YORK.

BARNES’ PATENT FOOT
POWER MACHINERY.

CIRCULAR _ SAWS, SCROLL
SAWS, LATHES, FORMERS, MOR-
TISERS, ’I‘ENONERS &c., foractual |
workshop business.

COMPLETE OUTFITS for Mechanics |
and Amateurs.

MACHINFS oN TRIAL IF DE-

Say where you read this, and send
for Descriptive Catalogue and Price
ist. W.F.& JOHN BARNES
~ Rockford, 1.

For daowlng heat of
Pyromet‘ers~ Ovens, Hot Blast Pipes,
Boiler Flues, Superheated Steam, Oil Stills, ete.
HENRY W. BULKLEY, Sole Manufacturer,
149 Broadway, N. Y.

‘Th

WooD 5()1 E NHOES
The cheapest, most dumb]e
warm, good looking, and tho-
mughly waterproof shoe. Par-
ticularly adapted to Brewers,
Miners, and all classes of labor-
ers. Send stamp for circular
and price list.

CHAS. W. COPELAND,

122 Summer St., Boston Mass

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W.B.FRANKLIN,V. Pres’t, J. M. ALLEN, Pres't.
J. B. PlERCE, See'y.

THE
Eclipse Engine

\¢| Furnishes steam power_ for all
.1 Agricultural pur%)oses, Driving
Saw Mills, and for every use
J where "a first-class and eco-
i nomical Engme is required.
Eleven first-clags premiums
awarded, including Centenni-
& al, ’16. Refer to no. 7, issue of
R ’77. No. 14, issue of 7%, of ScI-
ENTIFIC AMERICAN, for Edi-
torial illustrations.
rnloK & CO., Waynesboro, Franklin Co., Pa.
VWhen you wnte please name this paper.

BOILER COVERINGS.

Plastic Cement and Hair Felt, with or without the

Patent ‘““AIR SPAGCE?’’ Method. |
ANBESTOS MATERTALS.

Made from pure Italian Asbestos, in fiber, mill board, and
round packing. THE CHALMERS-SPENCE LO-,
40 John Street, and Foot of E 9th Street, New York.

TRIUMPH
MIDDLINGS MILL.

Under Runner, Iron Frame.
Mills changed from old to new process.

WILCOX, SHINKLE & MILLER,
Mill Furnishers,
PITTSBURGH, PA.
Established in 1848.

ORGAN BEATTY PIANO

msmpu 3 set \xolden Tongue Reeds, & Oct's.
Knee Swells, WdlnutCase, warnt’d @ years, $tool & Book $98.
New Pianos, $143 to $265. 85 Newspapersent Free.
_Address Daniel F, Beatty, Washington, New Jersey.

EALESMEN$125
PEERLE SS

A Month and Expense;

selhn(, to DEALERS
MPLES FREE. cIGAR
bend dc STAMP to

8. FOSTER & (0., Cincinnati, O

fwaa

WANTED

V10
i
I
7

-

Da.mpe Regula.tor.
Superior in every respect to all other regulators. The great-
est fuel-saving nrglmnce ever invented. Insures safety from
explosion. In ordering mention steam pressure. Illus.cata~
logue sent on application. We set it up and guarantee per-
formance. Price, $75.
AMERICAN STEAM APPLIANCE CO. .
13& 15 Park Rowe SOLY MANUFACTURERS, NEW YORrg.
OF EN BACK PRESSES,
STILES & PARKER PRESS CO Mlddletown, Ct.

AISONG NON CHANGEABLE GAP LATHE
GREAT FACILITIES FOR. &sfuwgnwﬂ

PERFECT

NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
magazines, and pamphlets. hus been re('ently improved
and price reduced. Subscribers to the SCLENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or §1.25 at the

office of t paper. Heavy board Sldei 5 inscription
* @CIENTIFIC A‘VI ARICAN " in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,,

Publishers SCIENTIFIC AMERICAN

HAS “”Rﬁ TAMES Witsoy
<1008 SFRONT STy

An engine that works without
Boiler. Always ready to be started
and tOFgl ve at once fu]le wer.
E'I‘Y, ECOI\ Y,
ENIEN
Burns common Gas and Alr No
steam, no coal, no ashes, no fires,
no danger, N0 extra insurance.
e Almost no attendance.

’l'HE NEW OTTO SILENT GAS ENGINE.

Useful for all work of small stationary steam engine.
Built in sxzes of 2, 4,and 7 H. P.by SCHLEICHER,

SCHUMM & €O., 3045 Chestnut Street Phxla. Pa.
H. s. Mnumng & Co., 111 Liberty St., ., Agents,
IMPLEMENTS MACHINERY, ETC.

Catalogues, prices, aud A ency terms solicited. Unex-
ceptional references. OSKAR NETZLER, Agent in
Brlsbane, Queensland, Australia.

e Famous 15 Puzzle hy mail 15¢. Agts. Wanted.
Stamps taken. Dunbar & Mitchell, Bristol, Conn.

'I‘he attention of Architects, Engineers, and Bullders
is called to the f:reat de'(lx‘litnle‘ iAn fnces of wrought
It is believed that were owners fully aware of the small
difference in cost which now exists between iron and
wood, the former, in many cases, would be adopted,
Lhereby saving insurance and avoiding all risk of 'unter-
ion t0 business in consequence of fire. Book of de-
nu ed information furnished to Architects, Engineers,
and Builders, on application.

© 1880 SCIENTIFIC AMERICAN, INC

THE TANITE C( CO

STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
LONDON—9 St. Andrews St., Holborn Viaduct, E. C,
L1VERPOOL—42 The '.l‘emple, Dale St.

'ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0 eicuRockDrit Co.
SEND FOR PAMPHLE FITCHBURG MASS.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water ‘Wheels, Pulleys, and
Gearing specially adapted to Flour Mills. Send for

catalogue.
J. 1. NOYE & SON, Buffalo, N. Y,

50

%1

Chromo, Glass, Scroll, Wreath, and Lace Cards,
10c. Try us. ' CHROMO CARD Co., Northford, ot

'I‘OWNSHIP RIGHTS. $1

‘I'ne Eastla.ke Clothes Stick. Bauder’s Pat.. March 1873.
| Saves both time and labor, while the operacor receives
no scalds. Novel in construction. perfect in operation.
Sells everywhere. Price 25 cts. -Costs about 2 cts.—
rofits, 1,200 per cent. Rights, good for 16 years, for sale.
rice for any Township, One Dollar; any County, Five
Dollars, or lease of any county. one year, for One Dollar,
including a s le..\dld sample, prepaid in each case. Ad-
dress BAUDER & CO., 1rm1ng am, Erie Co., Ohio.

e

A HARI!I

PROV[DENCE, R. I. (PARK GTREET),
Six mmutes walk West from statlon
Original and of’

HARRIS-CORLINS 'ENGINE

With Harris’ Patented Improvements,

from 10 to 1,000 K

BROWN® PAT.SP|_|T

hafls, Hangers PU I.I_EYS

t low prices. Largestassortment, A. & F,
BR()VV\, LY A 5)9, & 61 Lewis St., New Y 01'1(.

OF THE'

Srientific  American
The Most Populnf‘s)clilullil?cs I(:;per in the World.

YOLUME XLII. NEW SERIES.

Only $3.20 a Year,including postage. Weekly.
52 Numbers a Year,

This widely circulated and splendidly illustrated
paper is published weekly. Every number contains six«
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, etc.

All Classes of Reaclers find in THE SCIENTIFIC
AMERICAN a popular resume of the best scientific in«
formation of the day; and itisthe aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of THE SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
' postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and twenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of THE SCIENTIFIC AMERI~
CAN will be supplied gratis for every club of five subscribers
at $3.20 each; additional copies at same proportionate
rate. Postage prepaid. -

One copy of THE SCIENTIFIC AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

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

MUNN & CO,,
37 Park Row, New York.

To Foreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIF{C AMERICAN is now sent
by post.direct from NewYork,with regularity,to subserib-.
ere 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 AMERICAN, 1year; $9, gold, for
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. This includes postage, which we pay. Remit by
postal order or draft to order of Munn & Co.,37 Park
Row, New York,

HE ‘Scientific American ™ is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Philadelphia, and 50 Gold St., New York.






