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THE CENTENNIAL OF THE SIGNING OF THE CON-
STITUTION OF THE UNITED STATES.

Mr. William E. Gladstone has given it as his opinion
that the Constitution of the United States is the most
remarkable work produced by the human intellect in
modern times. The centennial of the signing of this
instrument was celebrated with great pomp in Phila-
delphia on September 15, 16, and 17, 1887. The Presi-
dent of the United States and his wife, members of the
judiciary, State governors, membersof the cabinet and
of the houses of Congress, army officers, many church
dignitaries, and other notabilities were present. The
vessels of the North Atlantic squadron of the U.S. navy,
five in number, sailed up the Delaware and anchored
off Fairmount Avenue. The city was decorated with
bunting, and every available spot was utilized by sight-
seers. All around the public buildings several ranges
of staging were carried, which were filled with chairs,
providing alone for the accommodation of many thou-
sands. Arrangementshad been made to provide for ac-
cidents. The fire departiment was kept ready for instant
response to alarms. The ambulances were in readiness
to answer any calls. The hospitals made special prepa-
rations, and quantities of bandages and similar sup-
plies were sent to them by some of the large business
houses. Fortunately these preparations were not
needed, as owing to good organization the great display
passed off with very few accidents. It included pro-
cessions, receptions, speeches by the President, by
Justice Miller of the Supreme Court, and others.

The different trades of the city made a fine display in
a parade upon the first day; workmen executing the
operations of their trade, both in the old and in the
modern ways, were carried on floats or great trucks
through the streets. The Carpenters’ Club bore a ban-
ner which ninety-nine years ago had been carried in
the first anniversary of the framing of the Constitution.
The portion of the parade occupied by this display of
the industries of the country was very long, and took
over an hour to pass a given point. The military pa-
rade took place upon Friday, and General Sheridan
led the march, the famous Marine Band of Washington
preceding it, and the different State governors appear-
ed as participants. Finally, upon Saturday, the anni-
versary day of the signing, the closing exercises took
place in Independence Square. An immense stage
erected there was filled with 15,000 people, while on the
street an audience of 30,000 patiently stood during the
addresses, which but few could hear.

The chairman of the Centennial Commission, Mr.
John A. Kasson, after calling for silence, during which
Bishop Potter pronounced an invocation for the nation,
addressed the assemblage. He was followed by the
President and Justice Miller. The latter delivered
a long and carefully prepared address upon the Con-
stitution. After some further addresses and singing of
**Hail Columbia,” with additional stanzas by Oliver
Wendell Holines, &:new national hymn, by J. Marion
Crawford, was recited by Professor Murdock, the elo-
cutionist. Then Cardinal Gibbons, of Baltimore, in
full canonicals, recited a prayer, terminating the pro-
ceedings by his benediction.

The number of people who participated in the dif-
ferent parts of the display cannot be estimated. It is
doubtful if so extensive a celebration of this nature has
been seen in this country. Asa lesson in the organiza-
tion of such proceedings, the successful carrying out of
the three days’ programme, with the liberal provision
for spectators, is not without value.

Our readers should not forget that in this celebration
was included the anniversary of the foundation of our
patent system. Inthe Constitution are those famous
articles on which the patent statutes were based, and
on which their weight reposes. Three hundred thou-
sand defined inventions, with all the incidental un-
patented inventions which they have led to, and with
the unprecedented development of Ainerican industries,
fostered and brought on by themn, all repose upon these
few sentences of the Constitution. Little allusion to
this can be found in the proceedings, but the great
labor parade, with its contrast of the old and new
methods, was the noblest tribute, if an indirect one, that
could have been rendered. When the time for the
centennial of our patent system shall comne, the country
will be presented a display in its essentials the most im-
pressive ever yet witnessed.

a6

POSITIONS OF THE PLANETS IN OCTOBER.
VENUS
is morning star, and is a superb object in the morning
sky, rising on the first of the month about an hour and
a quarter before the sun, and at its close nearly two
hours and a half before him. She reaches her period
of greatest brilliancy as morning star on the 28th,
when she may be seen in full daylight. Venus rises on
the 1st at 4 h. 48 . A. M.; on the 31st, sherises at 3 h.
2m. A. M. Her diameter is 57'9°, and she is in the

constellation Virgo.
SATURN

is morning star, and is easily found making his way
among the swnall stars of Cancer, and forming a triangle
with Pollux and Procyon. He is in quadrature on the
29th, being at that time 90° west of the sun. Saturn rises
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on the 1st at 12 h. 21 m. A. M. ; on the 31st, he rises at
10 h. 31 m. P. M. His diameter on the 1st is 16'6", and
he is in the constellation Cancer.

MARS
is morning star. He is mear the bright star Regulus on
the 10th, and may be readily seen in the small hours of
the morning of that day as a small, ruddy star north of
his brighter companion. Mars rises on the 1st at 1 h.
50 m. A. M.; on the 3lst, he rises at 1 h. 24 m. A. M.
His diameter on the 1st is 4'8”, and he is in the constel-
lation Leo.
NEPTUNE
is morning star. He is near opposition, near his least
distance from the earth, and in excellent position for
telescopic observation. He may be found about 5°
south of the Pleiades. Neptune rises on the 1st at 7
h. 51 m. P. M.; on the 31st, he rises at 5 h. 49 m. P. M.
His diameter on the 1st is 2'6”, and he is in the constel-
lation Taurus.
URANUS
is evening star until the 6th, and then morning star.
He is in conjunction with the sun on the 6th, rising
and setting with the sun at that time, and being at his
greatest distance fromn the earth. Uranus sets on the
1st at 5 h. 41 mm. P. M.; on the 31st, he rises at 4 h. 20
m. A. M. His diameter on the 1stis 3'4", and heis in
the constellation Virgo.

JUPITER

is evening star, and sets so soon after the sun that he
will soon become invisible. He makes a close conjunc-
tion with Alpha Libre on the 26th, at 1 h. A. M., being
34' north of the star. Jupiter sets on the 1st at 6 h. 4
m. P. M.; on the 3lst, he sets at 5 h. 3 m. P. M. His
diameter on the 1st is 30", and he is in the constellation
Libra.
MERCURY

is evening star. He reaches his greatest eastern eionga-
tion on the 27th at 3 h. A. M., and is 23° 58’ east of the
sun. He is far enough from the sun at that time to be
visible to the naked eye, but his southern declination
will make him a difficult object to find. Mercury sets
on the 1stat 6 h. P. M.; on the 31st, he sets at 5 h. 84 m.
P. M. The diameter of Mercury on the 1st is 5", and
he is in the constellation Virgo.

-

An Arrival of Cholera at New York,

On Sept. 23 the steamship Alesia arrived at New
York from the Mediterranean with four passengers
sick with Asiatic cholera, there having been eight
deaths on board from the disease during the voyage.
The ship sailed from Marseilles Aug. 29, and stopped at
Genoa, Leghorn, Naples, and Palermo, taking on 561
Italian emigrants, and having aboard in all 609 persons.
After the vessel had arrived at the regular quarantine
station, which is some six miles below the lower end of
New York City, no time was lost in turning her back to
the Lower Bay, and putting the passengers and crew
under the strictest rules to cut off all possibility of the
epidemic being communicated from the ship. The sick
were landed on one of the small quarantine islands
there, and put in a hospital for contagious and infec-
tious diseases, and the others were placed in an obser-
vation hospital, to be detained from ten to twenty
days, or until all danger issupposed to be over.

The ship has been thoroughly washed and fumigated,
and the cargo and baggage put through a special pro-
cess of cleaning by sulphurous acid gas, in much the
same way as rags are disinfected. The cholera has pre-
vailed for many weeks past at Genoa, Naples, and
Palermno, there being many new cases daily at Naples,
of which 70 per cent were proving fatal, but the New
York health authorities have no apprehension that the
disease will obtain a foothold here, so prompt and thor-
ough has been the action of the department, while
President Baylies, of the Health Department, is of the
opinion that cholera in New York City is notas bad as
diphtheria. There were cholera epidemics in New York
city in 1832, 1834, 1849, 1854, and 1866. Deaths from
the disease in those years are as follows: 1832, 3,513 ;
1834, 971 ; 1849, 5,071 ; 1854, 2,509; 1866, 1,137. Most of the
deaths werein tenement houses, and the disease ob-
tained itsstrongest hold in the vicinity of bone-boiling
and fat-rendering places. In other parts of the city it
yielded readily enough to sanitary measures.

[ —
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An Electric Whistle.

M. Zigang has devised a trumpet worked by elec-
tricity and designed to warn or signal vessels, trains,
or tram cars. It consists of a trumpet tube and a
sounding plate whichis vibrated by the electric cur-
rent passing through an electro-magnet having its
poles close to a soft iron armature carried by the
plate. A regulating screw contact, with a platinum
point, rests against the iron armature and serves to in-
terrupt the current of two Leclanche elements as the
plate vibrates, thus keeping up the sound as long as
desired. The apparatus is simple in construction and
can be used also as a Morse sounder in receiving tele-
graphic messages, the current being sent through.the
electro-magnet.
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The New Commissioner of Patents.

The N. Y. Tribune concludes that the new Commis-
sioner of Patents, Benton J. Hall, of Iowa, is about as
hard-working an officeholder as any this administra-
tion has discovered. He climbs up the Patent Office
steps every morning as the clock strikes nine, and
often stays until long after four o’clock. The slippery
chairs and sofas which adorn the commissioner’s office
are held down continually by attorneys, waiting to
transact their business with the office, in place of the
former crowds of reform congressmen with Demo-
cratic principles and good-looking young women
whom they wanted to get into office. The commis-
sioner has made some effort—though not so strenuous
as might be—to cut the deadwood out of the examining
and clerical forces left him as a legacy by his prede-
cessor. In brief, he seemns to recognize the fact that
the Patent Office is not a political office, that it is sup-
ported by the money of a particular class, the invent-
ors. So well supported, in short, that a yearly divi-
dend of twenty per cent is realized from the fees paid
in, while there is an accumulated surplus of $3,000,000
in the Treasury. Every week's issue of the Official
Gazette contains from one to three of the commissioner’s
decisions on points of office practice, tending to bring
about uniformity in the same among the different
divisions. If the stories told by the attorneys are to
be believed, something of that kind is badly needed.
The office is slowly catching up with the work, but no
great gain can be expected, I am told, with the present
force. While the number of laborers in the patent
vineyard remains stationary, the crop of applications
is growing heavier every day. The coming Congress
ought to do something to remedy the existing state of
things.

And the editor might have added that a great
injustice has been done inventors and others trans-
acting business with the Patent Office, owing to the
indifference of congressmen in past sessions of legisla-
tion. The encomium of the Tribune upon Commis-
sioner Hall is just, and reminds one of the Patent
Office administration under the commissionership of
Judge Mason and Judge Holt, which was a good while
ago, but whom a few of us live to remember with satis-
faction.

— e —

Chilled Armor for Land Defenses.

The Gruson Works of Buckau-Magdeburg have re-
cently published a book of some size, written by En-
gineer Von Schuetz, in which the system of construc-
tion of chilled cast iron armor for use in the protec-
tion of earthworks and in the making of turrets for
land batteries, as devised by Dr. H. Gruson, some
years ago, is described at length, and an account is
given of the results of the experiments which have
been made, from time to time, by several European
governments, to determine its efficiency in resisting
the impact of the heaviest modern ordnance. This
work has been translated into English by Commander
Grenfell, R.N., and we are indebted to the courtesy of
Captain Piorkowski, Dr. Gruson’s representative in
this country, for an early copy. The subject and the
matter of the work are of exceedingly great impor-
tance to a nation which, asis the case with our own,
js destitute of the most ordinary means of defense in
the event of a foreign attack either by land or sea.
Bo serious is our case that, as remarked in a private
letter from the admiral of the navy, just received and
lying under the hand of the writer, if we desire to
learn what advances have occurred during the last
twenty years, we must go to England, Franoce, Ger-
many, Russia, and even to Constantinople, to study
those of the scientific and mechanical departments of
the military and naval establishments, and not to our
own army or navy. This work of Dr. Gruson would
seem to illustrate such advances in the defense of
coasts.

Dr. Gruson’s armor is simply a chilled cast iron shield,
of which the body is a strong normal iron, while the
surfaces on the exposed side are chilled like the
‘‘tread ” of an American car wheel. Such enormous
masses are handled, in this case, however, that corre-
spondingly enormous chills are needed, and the manu-
facture of these plates becomes a matter of extra-
ordinary difficulty and cost. All the resources of a
great establishinent are drawn upon, and all the in-
genuity, knowledge, and experience of an able staff are
called out in the prosecution of the work. Chilling,
as is well known, probably, to most of our readers,
consists in the casting of a peculiar quality of cast iron,
known as ‘‘ chilling iron,” in contact with a large mass
of cold iron forming that part of the mould which is
to form the surface to be chilled. The sudden abstrac-
tion of heat prevents the isolation of the carbon in
graphitic form, as would otherwise occur in the slow
process of cooling naturally, and insures its retention
in the combined form, producing a steel layer of con-
siderable depth. The depth so secured 1s dependent
upon the quality of the iron and the efficiency of the
**chill,” as the iron mould is called. The latter must
have great thickness and good conducting power to
give best results in these applications. Successfully
carried out, this process gives a surface harder than

tempered steel over a strong and massive interior, the
best possible combination, apparently, for an armor
plate.

Dr. Gruson constructs large fixed turrets and land
batteries of such plates, and the results of trial indi-
cate them to be more reliable defenses than any
wrought metal, whether iron or steel, or ‘ com-
pounded,” yet introduced. The weight of these shields
is too great for use in naval construction. The first
trials were made in 1869, at the Tegel range, and it was
found that all shots fired against the chilled plates
broke into fragments, and that the plates bore the
hammering with remarkable success. The experi-
mental committee-reported that the chilled armor was
well adapted for its use. Later trials confirmed this
opinion, and the Prussian government at once gave
directions forits adoption in important lines of frontier
defenses, and Austria, Italy, and Holland followed its
example. In all these trials the chilled iron shot were
found superior, if well made, to any steel shot, except
in one or two cases in which makers like Krupp and
the Ternitz company had either succeeded in secur-
ing an exceptional quality of steel or had found re-
markably effective methods of tempering. Plates were
tested of from 1377 to 4921 inches thickness, and were
attacked by guns varying from 6 to 17 inches caliber,
throwing shot weighing from 61 to 2,205 pounds. The
thickness of plate was usually not far from three times
the diameter of the bore of the gun to be resisted.
The energy of impact was, in the case of the largest
gun, over 47,000 foot-tons, which was only obtained,
however, by firing at short range—150 yards. In all
such cases, the shield is subjected to more severe trial
than would be likely to be met in actual battle. In
trials last year at Spezia, with the 100 ton gun, the
shot weighed a ton and the powder charge 327 pounds,
the velocity of impact being over 1,700 feet per second.
The maximum penetration was four inches, the plates
finally breaking up under repeated blows.

The method of proportioning is to give the plates
a maximum thickness in inches equal to from one-
fourth to one-third the fourth root of the energy of
the attacking shot measured in foot-tons. The total
weight of each plate of which the armor is composed
is not far from the weight of the gun expected to be
used in the attack.

The system of defensive armor here described is one
in which we bave a peculiar interest. We have in the
United States, in the ‘¢ Salisbury,” and ‘‘Hanging
Rock,” and other brands, the best chilling irons in the
world, and it would seem very possible that this may
prove to be the best systemm for our purpose yet de-
vised. It is especially one which we may hope to ob-
tain permanent advantage from, as it seems probable
that its advantages over other forms are not likely to
be soon lost.—R. H. Thurston, in Science.

—_— et —
How to Get Rich.

In answer to a request of the Boston Herald to write
some practical hints for young men on the acquire-
ment of wealth, Gen. Benj. F. Butler responds as fol-
lows :

A difficult task is set me, as circumstances under
which young men commence life are so widely varied.
But I think that more young men fail in the investment
of what they earn or receive than in any other way to
acquire property. The temptations to speculate are so
great, and the desire to become suddenly rich so strong,
that I believe eight out of ten, if not more, of young
men are wrecked at the very beginning.

If a young man is earning something more than the’

expense of his living, and has no object in view, he is
likely either to increase those expenses carelessly or
to loan his money to his friends, and in so doing in
the majority of cases he will lose both friends and
money. So that the best thing that he can do is to
have an object, gather yp his money, and to have a
call for it which shall be a profitable one. He makes
no investment because he says, *‘I have got so little
money that it won’t come to anything. I will wait until
I get more ;” and in waiting, generally, what he has
goes.

When a young man has a very little money, let him
buy some property, preferably a piece, however small,
according to his means, of improved real estate that is
paying rent. He had better buy it when sold at
auction, under a judicial sale, paying in cash what he
can, giving his notes for the balance in small sums
coming due at frequently recurring intervals, secured
by a mortgage on the property, and then use all his
extra income in paying up those notes. Itis always
safe to discount your own note, and if the notes come a
little too fast, as soon as he gets anything paid his
friends will aid him when he is putting his money
where it cannot be lost, and where the property is
taking care of the interest, and in a very short time
he will find that he has got a very considerable invest-
ment. He will become interested in it, save his money
to meet his notes, and he will directly come into a
considerable possession of property, and hardly know
how it came to him. That is, he will have had a
motive for saving, and will get the result of that sav-
ing, and will not be tempted to enter into speculations,
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Nothing is so safe for an investment as improved real
estate. Nothing is likely to grow in value faster. In
the last 50 years 90 per cent of all the merchants and
traders in Boston have failed. In the last 50 years 90
per cent of all the business corporations have failed or
gone out of business, so that their stock has been wiped
out. In the last 50 years all the improved real estate on
the average has paid its interest and taxes and quadru-
pled in value. If a young man’s father can give him
anything to start him in the world, he had better invest
it in that wayand let it accumulate and earn his living,
and he will be richer than if he had gone into business.
Jay Gould is said to have started from a mouse trap
seller to become a millionaire. Assuming that to be
true, he is only one of 60,000,000 of people ; and if any
young man thinks that he is going to imitate Jay
Gould, there are 60,000,000 chances to one that he won’t
succeed.

The rule I would lay down for a young man is, never
do a mean thing for money. Be prudent and saving of
your money. Be careful to have no interest account
running against you, unless you have an equal or great-
er interest account running in your favor. Work dili-
gently, and you are sure of a competency in your old
age; and as early as possible, if you can, find a saving,
prudent girl who has been brought up by a mother
who knows how to take care of a house, and make a
wife of her. She will aid, and not hinder you.

I claim no originality in this advice, and will relate
you an incident in my own experience to illustrate it :
In my earliest practice in my profession I was quite
successful in earning money, and I had a small balance
in the Lowell Bank, at the head of which was Mr.
James G. Carney. The bank was directly across the
hall from my office. Istepped intothe bank todeposit a
little money on one occasion, and Mr. Carney said to me:
‘Why don’t you invest your money ?” ‘‘Invest,” said
I; “I have nothing to invest.” ‘Oh, yes,” he says;
** you have quite a little suin of money, and 1 see that
your young friends come with your checks occasionally,
evidently borrowing it. Now you had better invest
it.” ‘““Howcan Iinvestit?” *‘ Investitinreal estate.”
“I know nothing about real estate.” ‘‘Go to the
first auction and buy the property. You cannot be
much cheated in that, because you will have to give
very little more than somebody else will be willing
to pay for it. Give your notes for it, save your inoney,
collect your fees, pay your notes as they become due.
See that the property is improved property, so that the
rent will keep down your interest account, and when
you get any other money, invest it in the same way,
and if your notes press upon you a little faster than
you can pay them, why we will, when we find that is
what you are doing with your money, discount your
note and give you a little more time, so that you can
pay it up. 'This will necessitate the prompt collection
of your bills, for I know that you would rather work
and earn a hundred dollars than dun a man for it,
unless you have a pressing need for it. You have not
even asked for a littlebill that we owe you in the bank,
which shows ine that you do not promptly collect your
dues.” 1 followed the advice and bought a number of
pieces of property in that manner, and I never did ex-
actly know how they were paid for, but they were, and
in a few years I owned some twenty different pieces of
property in Lowell that came tome in that way. Ican
only say that I wish I had been wise enough to have
continued this course through life.

I do not think that I need to extend these sugges-
tions any further, because if a young man won't mind
these, he won’t any others, and I cannot suggest any
better ones. I am, yours truly,

BENJAMIN F. BUTLER.
_ .t r-—
Farming by Gaslight,

Howard Coanty farmers residing in the vicinity of
the great Shrader gas well, near Kokomo, Indiana, go
on record as harvesting the first wheat by natural
gaslight. A dozen self-binders and men shocking
wheat was truly a novel scene, which was witnessed
by hundreds of people, who surrounded the fields of
grain in carriages. The constant roar of the Shrader
well can be distinctly heard eight miles away, while
the light can be plainly seen at Burlington, fifteen
miles west of here. The estimated flow of gas from
this well is 15,000,000 cubic feet every twenty-four
hours.—Indianapolis Journal.

_— e, -—

Steam Pipe for Heating Purposes.

The Master Steam Fitter gives the following rule for
finding the superficial feet of steam pipe required to
heat any building with steam : One superficial foot of
steam pipe to six superficial feet of glass in the
windows, or one superficial foot of steamn pipe for every
hundred square feet of wall, roof, or ceiling, or one
square foot of steam pipe to eighty cubic feet of space.
One cubic foot of boiler is required for every fifteen
hundred cubic feet of space to be warmed. One horse
power boiler is sufficient for forty thousand cubic feet
of space. Five cubic feet of steam, at seventy-five
pounds pressure to the square inch, weighs one pound
avoirdupois.
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AN IMPROVED POTATO DIGGER.
A machine designed to be drawn by two horses, and to
dig the potatoes in a row, irrespective of the contour of
the ground, delivering them at the rear, separated from
weeds and dirt, is shown in the accompanying illustra-
tion, and has been patented by Mr. Asa C. Collins, of
Driftwood, Cameron County, Pa.
A rearwardly extending frame
which supports a cage-like strue-
ture is carried on the main axle by
side arms, through blocks which
ride in segmental grooves, the front
ends of these side arms being ful-
crumed upon bell crank levers, con-
nected to a cross shaft. The main
axle also carries a gear, readily
thrown into and out of engage-
ment, which works a shaft carried
by the side arms, with a bevel gear
that operates a rearwardly extend-
ing horizontal shaft, carrying two
screw fl4nges or spiral blades, to the
edges of which the cage is secured,
and other internal and smaller
flanges which extend outward and
at right angles from the larger
flanges. To the lower forward end
of the cage is connected a scoop,
and the lower half of the cage at
the rear is covered by a semicircu-
lar curtain connected to the main
frame. The tongue is hinged to the first of two cross
bars of a forwardly extending frame carried by the
main axle, and is provided with a bracket through
which there passes a crank shaft mounted upon a
forward cross bar of this frame, an operating lever
being connected to the shaft, and a rack arranged in
connection tRerewith, whereby the tongue may be
raised or lowered. Bell crank levers carried by the
main shaft, and connected to the shaft which operates
the cage with spiral blades, are connected by rods to
the ‘bell erank levers carried
by a shatt on the forward
end of the frame, and a ver-
tical lever isrigidly connected
to this shaft, by the moving
of which backward or for-
ward the scoop is raised or
lowered, its proper inclina-
tion being given by raising or
lowering the tongue. Steel
clearers are arranged to bear
against the edges of the spiral
blades, to cut off weeds and
tops. Asthe blades are revolved, the loose
earth is sifted through the openings in the
cage, and the potatoes, being held from fall-
ing backward by the internal outwardly ex-
tending flanges, are delivered over the rear
cross bar to any proper receptacle connected
to the back of the machine.

L e

VERTICAL PLATE BENDING ROLLS.

We illustrate, from Engineering, a set of
vertical plate bending rolls manufactured
by Messrs. Smith Brothers & Co., Kingston
Engine Works, Glasgow. These weigh over
40 tons, and are intended for rolling steel
plates cold, 11 ft. wide by 114 in. thick. The
three rollers are made solid of forged steel,
the front one being 21 in. in diameter and
the two back ones being each 16 in., these
latter being well supported by friction roll-
ers.

The machine has two different speeds
of gear, to suit light and heavy plates, and
the rollers are driven by a pair of vertical
engines through powerful triple gear by
means of a large wheel keyed on each end
of the rollers. The front roller can be drawn
up between the arms of the large wheel
after a complete circle has been rolled.

IMPROVED VERTICAL PLATE BENDING

[T

Action of the Telephone.

The following is an abstract of a paper in the Elek-|the action of the diaphragm itself.

trotechmische Zeitschrift:
of the diaphragm of the telephone, if actuated by power-
ful currents, can be shown by the nodal lines formed
by lycopodiuim dusted on its face; but if the current

COLLINS' POTATO DIGGER.

bhe generated by a microphone or by another telephone
actuated by singing or speaking, not a trace of a
Chladni’s figure is produced. By affixing a small
mirror, however, between the center and circumfer-
ence of the diaphragm, and reflecting therefroma beam
of light on to a distant scale or telescope, its motion
can be detected ; but for a lecture demonstration the
best method for exhibiting this motion is to fasten a
stretched wire to a projection on the center of the
diaphragm, and fix a mirror longitudinally on the wire
between a loop and

: a node, by which

|4 means a 1movement

of 18 in. or so can be

given to the spot of
light on the scale.
The form of the vi-
bration is, of course,
not reproduced in
this latter instance.
If mirrors be fixed to
both the actuating
and receiving instru-
ments, the beam,
after reflection from
both, being thrown
on a screen, as in
Lissajous’ method,
the figures observed
afford a most simple
means of illustrating
the deformation of

the musical notes or vocalization which results from
For the most

“The mechanical movement | accurate examination of the movement of the tele-

phonic diaphragm the author has adopted Konig's
method of dancing flammes analyzed by a rotating
mirror ; and outline diagrams of the different forms of
the vowel sounds as sent and re-
ceived, revealed by this method, are
given. The effect of the introduec-
tion of electrical resistance, capaci-
ty or self-induction in the circuit,
as regards the alteration and inter-
confusion of the different vowels or
consonants, is thereby clearly re-
vealed, and is due not so much to
reduction of the intensity of the
sound as to the rounding off of the
current waves. The permanent re-
cord of these flames could not be
photographically produced with or-
dinary gas ; but a certain degree of
success followed the use of bisul-
phide of carbon vapor burning in
nitrous oxide gas, as by this means
the maxima or ridges of the flames
were clearly developed, though the
minima or furrows were somewhat
indistinet. The author proposes
the application of this method for
testing dynamo machines, as by it
can be seen the actual progress of
the phase in the alternating current, or the impulse at
the passage of the brush over each commutator plate
in the continuous current. It could also be conveni-
ently applied for chronographie measurements, e. g.,
the velocity of projectiles in the gun tube. Let the shot
contain an iron bar, and the gun be surrounded by a
series of coils which are in connection with a telephone
and some source of electric current; then the time of
the passage across the plane of each coil can be actually
recorded on the photographic plate, the great advan-
tage of this mnethod lying in the fact that the gun tube
need not be tampered with, and that one or two sets of
coils would suffice for guns of any caliber.”

-
Electro-plating with Aluminum.

Herman Reinbold, in the Jewelers' Journal, says :
The solution of the plating bath is as follows : 50 parts
of alum, AlK(S80.): -+ 12H,O are dissolved in 300

‘parts of water, and to this 10 parts of chloride of

alumina (Al:Cls) are added, heated to 200° and cooled,
whereupon 39 parts of cyanide of potassium are added.
The object to be plated has to be cleaned, and to beab-
solutely free from grease in any form, whereupon it is
suspended in thebath over the electro-positiveelectrode,
the plate of metallic aluminum to be suspended on the
negative pole. The electric current ought to be weak.
The plating when polished will be found to be equal
to the best silver plating, having the advantage of not
being oxidized or getting black when broughtinto con-
tact with sulphurous vapors, which would make it es-
pecially valuable for plating spoons and tableware.
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AN IMPROVED OIL CAN HOLDER.

A device to facilitate the lubricating of machinery,
where the parts are not ordinarily within reach or
easily accessible, is shown in the accompanying illus-
tration, and has been patented by Mr. Edgar G. Bru-
ner, of West Point, Neb. The device consists of a cup

BRUNER'S OIL CAN HOLDER.

of suitable size and shape to hold an oil ecan, and
provided with an elongated handle, and rods for hold-
ing and adjusting the cup in the desired position, the
cup having retaining springs in its interior for hold-
ing the oil can in place when the cup is canted or even
completely reversed. The handle is attached to the
eup by a yoke, and a rod secured to the bottom of the
cup affords bearings for another yoke secured to a slide
bar which passes through staples in the handle. An-
other slide rod, passing through staples in the handle,
is connected to the cup by an eye at the rear of its
rim, and by the aid of these rods, which have free
lateral play along the handle, the cup can readily be
tilted and held in any position desired.
—_— -« r—
AN IMPROVED SEAL LOCK.

A seal lock which may be operated without the use
of pinchers or pliers, adapted to receive a sealing strip,
and especially designed for use on freight car doors,
is shown in the accompanying illustrations, and has
been patented by Frank W. Richey and Sumner M.
Robbins, of Armstrong, Wyandotte County, Kansas.
The end of the locking bolt which enters the lock
case is provided with a spring tongue, the extreme end
of which is bent outward, while the extreme end of
the bolt proper, opposite the end of this spring
tongue, is cut away, as shown in the sectional
view, Fig. 2. Just back of this cut-away end of
the bolt is a shoulder, so that there is a space be-
hind this shoulder between the tongueand the bolt,
in which the sealing strip rests, there being also an
aperture in the spring tongue to register with an-
other aperture in the recess in the bolt. A plunger

W

RICHEY AND ROBBINS’ SEAL LOCK.

with a punch point is mounted in a housing that ex-
tends outwardly from the lock case, and is held in
normal position by a spring coiled about the plunger
stem. The seals consist of strips of metal in which
are formed projections, as shown in Fig. 8, in side
and front views. Before the insertion of the bolt,
one of these sealing strips is passed through thelock
case, and so adjusted that its projections will be upon
either side of the bolt cavity. Then, as the bolt is
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forced inward, the plunger being held back, the seal-
ing strip will be borne upon by either the out-turnéd
edge of the spring tongue or by the cut-away end of
the bolt, and will enter the space back of the shoulder
in the bolt, when the plunger is permitted to enter
and rest in the slot in the spring tongue, and the lock
is sealed. The sealing strip cannot be drawn out of
the lock case, owing to the formation of its projec-
tions on either side of the bolt, nor can the bolt be
withdrawn, as its shoulder would strike against the
sealing strip. To open the car door, a slight tap is
made upon the outer end of the plunger, when its
punch point is foed inward and severs the sealing
strip, as indicated in dotted lines in Fig. 3, after
which the ends of the severed strip may be removed
from the lock case and the bolt withdrawn.
_ . r———
Wood Fibers Capable of Being Spun,

Boards as free from knots as possible, of any de-
sired width, and about 3§ of an inch thick, are cut in
adirection parallel with the fiber, preferably froimn pine
or fir wood or from the softer part of larch, and are
boiled in a solution of sulphurous acid or a bisulphite,
whereby the disintegration of the wood is effected.
No chopping is required, and before boiling the wood
is steamed at 212° Fah. for a long time. After boiling
the mass is partly dried on a wooden frame and then
passed through rollers having ‘‘ deep ribs” in the di-
rection of their length, the projections on one roller
fitting in the corrugations of the other, whereby the
fibers will be separated from each other, and may be
combed in an apparatus similar to that for combing
flax, ete.—By Alex. Mitscherlich, Freiburg.

_— ——ettre—
AN IMPROVED METALLIC SHINGLE.

A metallic shingle which is easily applied to the roofs
or sides of buildings, which is storm proof and cannot
be easily stripped off by winds, while being inexpen-
sive and durable, is shown in the accompanying illus-
tration, and has been patented by Mr. Henry Smeeton,

SMEETON’S METALLIC SHINGLE.

of Ottawa, Ill. It is made of a single piece of metal so
bent and doubled at its edges as to form locking joints
on all four of its sides, Figs. 2 and 8 showing sections
of the vertical and horizontal joints. The faces of the
shingles may be made flat or plain, although shown
with a raised diamond-shaped design, and they may be
trampled upon without injury or starting joints or
seams, as they are not nailed through at the side edges,
but held by clips, arfd will yield somewhat to expan-
sion and contraction. In laying the first course on a
roof, the center of the overlapped top portion of each
shingle is secured to the roofing boards by a nail, and
its right hand side by one or more clips, this side then
affording a lip for hoolking the left-hand side of the
next shingle to it, and so on for the course, the first
shingle at the left-hand side having been fastened at
the edge in any proper way. Dependence may be
placed entirely on the clips to hold the shingles to the
roofing boards, but the use of clips at the sides and a
nail on the top is preferred.

Keep the Traps Filled.

A medical correspondent, writing to the daily press,
calls attention to the risks to householders resulting
from the evaporation of water from traps, occurring
during a period when the house is unoccupied, and
states that it has fallen to his lot to see more than one
outbreak of sore throat, which he believes is caused by
this circumstance. It may be hoped that the usual
house cleaning, which necessitates the occupation of
the house immediately before the return of its owners,
is for them a safeguard ; but the subject is well worth
the attention of householders, in the interest of care-
takers as well as of themselves, and the careful charging
of traps and the thorough ventilation of houses are
necessary wherever they have been left uninhabited
during any period of time.
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AN IMPROVED GLOVE FASTENER.

A simple and efficient fastener for gloves, by which
they may be easily and quickly fastened and unfasten-
ed, and which can be readily applied to the glove, is
shown in the accompanying illustration, and has been
patented by Mr. George Geary, of Johnstown, N. Y.
A spring socket is attached to one side of the slit of the
glove, and an arm attached to the glove at the opposite
side of the slit is provided with a ball adapted to fit in
the spring socket. The latter is a concave metal plate,

with ears which are also concave and incline toward

|

GEARY’S GLOVE FASTENER.

each other, there being a notch in the side adjoining
the slit and another noteh in the opposite side, to-
gether with a central hole by which the socket is se-
cured to the glove by arivet. The arm ecarrying the
ball adapted to fit into the spring socket is turned over
the top and made into a knob, for convenience in
springing the ball into the socket and removing it in
fastening and unfastening gloves.
—_— ——t——
Products from Essence of Birch Bark.

E. Mourlot, Paris, obtains from essence of birch
bark, by rectification, an essential oil, which possesses
among other properties that of being fatal to ** insect
life,” and an electrically insulating tarry substance.
These two products are so treated and combined with
other substances as to produce an anti-oxidizing ma-
terial and an insulating substance capable of the same
applications as ebonite. Among the other ingredients
employed, in addition to the products froic the essence
of birch bark, are caoutchoue, sulphur, chalk, tale,
litharge, antimony sulphide, kaolin, zinec white, and

red ocher.
_—_ e —

A DEVICE TO RETAIN KEYS IN LOCKS.

A simple attachment within a lock case, which pre-
vents the key, when left in the lock, from working or
being thrown out, is shown in the accompanying illus-
tration, and has been patented by Mr. Stephen H.
Paulmier, of Madison, N.J. It consists of a movable
guard, in the form of a pendent weight, pivoted within
the lock case directly below the key hole, the guard
having two upwardly extending arms or wings, be-
tween which the bit of the key passes when entering
the lock. This guard, when the key is not in the lock,
naturally adjusts itself, according to its center of
gravity, so that the arms or wings will stand at
either side of the keyhole, and the key is freely ad-

PAULMIER'S KEY FASTENER.

mitted ; but when the key has been turned sufficiently
to passthese wings, as in throwing the bolt, and is
allowed to come to rest, the guards prevent it from
turning down, so that its bit will lie in the line of the
key hole, as frequently occurs in the shutting or slam-
ming of doors, although it can be so turned by hand
with perfect facility when desired. This guard can be
readily attached to almost any lock, and does not ne-
cessitate any special construction of the key.
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The Millers’ and Bakers’ Intérnational Exhibition
at Milan, Italy, 1887.

This exhibition was opened by the King of Italy,
on May 19; its object being the improvement of
corn grinding, bread making, and baking ; and with
some considerable amount of elasticity, the commijttee
has confined the exhibits to such machinery and arti-
cles as may be in some way connected with one or
other of these trades.

The milling industry in Italy employs about 170,000
horse power, of which only about 15,000 would be
water power, and about 70,000 hands are engaged in
it. Up to 1883 about 600 pairs of rolling cylinders
were in use, but since then a great addition has been
made to them. The small mills are gradually disap-
pearing. ’

The exhibition occupies a space of about 26 acres,
of which six are built over, the remainder being laid
out in gardens. The exhibition is considered a finan-
cial success. '

The total number of exhibitors is 386, of whom four-
tenths are from abroad, principally from Germany ;
about 20 are from England, about 30 from Switzer-
land, and 15 fromn France.

The gallery of machinery in motion, in which mills,
complete with all the necessary machinery for wheat
cleaning and grinding on the gradual process system,
are being exhibited at actual work, is interesting.

The wheat cleaning and flour dressing and elevat-
ing nachinery are principally copies of English and
American machines, but they are well made. Messrs.
Ganz, from Budapest, who have a branch house in
Milan, are large exhibitors of their roller mills, of
which they informed me they had sold some 15,000
in all parts ; about 800 only in Italy.

The motive power is supplied to the mills at work
by two horizontal compound condensing engines of
100 horse power each, fitted with the automatic expan-
sion and instantaneous cut-off valves.

There are four ovens kept in continuous work baking
bread and biscuits ; but the only one apparently using
mechanical means in connection with the oven is by
Signor Candelo, which has a revolving iron plate of
about 10 feet diameter, turned by hand by means
of gearing, the bread being placed upon this plate,
and the heat communicated by flues to both above
and below the plate ; 4,500 pounds of bread can be
baked in this oven in 24 hours, with a consumption of
about 220 pounds of coal. The other ovens differ from
each other simply in the manner of diffusing the heat.

The committee, with a view of making this de-
partment practically instructive, has arranged with
the different benefit societies of bakers, in various parts
of Italy, to send a certain number of selected work-
men to visit the exhibition and make experiments ex-
tending over say a week ; making bread, and using
alternately the different systems of machines and ovens,
so that on returning to their homes they can speak
with authority as to the advantages of the mechanical
over the hand process of making bread, which is still
generally in use in Italy. .

In the grounds of the exhibition there are seve)(r
pavilions. One pavilion is devcted to rice _cledning
machinery, exhibited by Signor Giuseppe Locarni, of
Verecelli, who, by making this his specialty, has arrived
at a certain perfection. The machinery is shown at
work, and includes the whole process of cleaning,
brightening, and pearling the rice.

There is a very interesting pavilion devoted to elec-
tric lighting machinery. There are 28 exhibitors in
this class, of whom 14 are Italian, 6 English, 3 German,
8 Swiss, and 2 French.

Another pavilion contains the seven large boilers
for supplying steam to the different engines. Five of
these boilers were constructed in Italy, one is from
England, and one from Germany. Forming part of
this exhibition, but under the control of a committee
appointed . by the government, there is an annex of
machines entered for the international prize compe-
tition of grain driers. The premiums offered by the
government amount to £200 sterling for the machines
that will most rapidly and economically dry Indian
corn and rice, so as not to injure their food, storing,
or seed properties.

Indian corn, when ground and converted into po-
lento, forms the principal item of the laborer's food in
North Italy, and as this is often harvested at a time
of the year when dry weather cannot be depended upon,
it isstored in a damp state, producing mouldy or dam-
aged flour; and it is the large consumption of this
among the peasants which produces the disease
called *‘ pellagra,” and which nearly decimates them
in North Italy.—From Consul Whitmore's Report.
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THE Blacksmith and Wheelwright says that a very
good way to anneal a small piece of tool steel isto
heat it up in aforge as slowly as possible, and then
take two fire boards and lay the hot steel between
them and screw them up in a vise. As thesteel is hot,
it sinks into the pieces of wood and is firmly embedded
in an almost air-tight charcoal bed, and when taken
out cold will be found to be nice and soft. To re-

peat this will make it as soft as could be.-wished.
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Detection of Counterfeits by Photography. .

Photography has long been considered the faithful
confederate and trusty ally of counterfeiters and
forgers, but it cannot be looked upon in that light any
longer, as M. Gobert, of the Banque de France, has
succeeded in converting this art into a most efficient
detective agent. His process consists of takinga greatly
magnified photograph of the suspected coin or docu-
ment, on which any erasure or defect can then easily
be detected. An interesting example of the success
which can be obtained in this way is given in La
Nature, fromm which we abstract the following account:
Some time ago a check for 1,106 fragcs, drawn in favor
of a Mr. Rochu, was presented for payment at a Paris-
ian bank, and was'to all appearance perfectly genuine,
the signature being undoubtedly correct, and no era-
sures or alterations in the amount could be detected.
The suspicions of the bank manager were, however,
aroused, and the check was forwarded to M. Gobert
for examination, who made a ~hotographic reproduc-
tion of it as explained above. It was then discovered
that the check had originally been drawn in favor of
a Mr. Suller, and for 110 francs, the name and amount
being easily readable under the new writing. Prob-
ably equally good results could have been obtained by
chemical means, but photography has the advantage
of not injuring the fabric of the check. False coins
are detected in much the same way, an enlarged photo-
graph of both a genuine coin and the suspected one
being made, and the two then compared.

—_— .t ~———— -
Chemical Substitution.

Dumas, in 1834, by his law of substitution threw light
upon a whole series of singular and unexplained pheno-
mena by showing that an exchange can take place be-
tween the constituent atoms in a molecule. Laurent
indeed went farther, and assumed that a chlorine atomn,
for example, took up the position vacated by an atom
of hydrogen and played the part of its displaced rival,
so that the chemical and physical properties of the
substitution product were thought to remain substan-
tially the same as those of the original body. A singu-
lar story is connected with this discovery. At a soiree
in the Tuileries in the time of Charles X. the guests
were almost suffocated by acrid vapors which were
evidently emitted by the burning wax candles, and
the great chemist Dumas was called in to examine
into the cause of the annoyance. He found that the
wax of which the candles were made had been bleached
by chlorine, that a replacement of some of the hydrogen
atoms of the wax ‘by chlorine had occurred, and that
the suffocating vapors consisted of hydrochloric acid
given off during the combustion. The wax was as
white and as odorless as before, and the fact of the
substitution of chlorine for hydrogen could only be
recognized when the candles were destroyed by burn-
ing. This incident induced Dumas toinvestigate more
closely this class of phenomena, and the results of this
investigation are embodied .in his law of substitution.

O
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The Landes and Dunes of Gascony.

When Major F. Bailey, R.E., last year visited Gas-
cony for the purpose of examining the pines of the
country, he also paid special attention to the construe-
tion of the works for their protection against the sand,
which, unless proper precautions were taken to pre-
vent its advance, would have overwhelmed them, and
we again acknowledge our indebtedness to his able de-
seription of these. » .

The dunes are formed by the combined action of the
mud and sea. Each ebb tide leaves a quantity of sand,
a portion of which dries before it is covered by the
next flow, and it is then liable to be blown away by
the wind. Thus sand hills or dunes are formed, which
rise sometimes to a height of from 200 to 250 feet, the
line of their crests being generally perpendicular to the
direction of the prevailing wind.

The sand hills themselves are kept moving slowly
landward by the wind, which drives the upper layer of
sand from the gently sloping outer face up to the sum-
mit, whence it falls down the steep slope on the land-
ward side, and thus the dunes are rolled inland by slow
degrees. The average annual rate of the advance of
sand is said to be about fourteen feet per year.

As the source of the evil lies at the sea beach, and
since, as regards the dunes already formed, the move-
ment at any particular time is confined to the sand
then at the surface, if this sand can be fixed during
the time necessary to make a crop of herbs, shrubs,
and young trees to be raised upon it, the movement of
the entire mass will have been arrested.

The works for this purpose are commenced as fol-
lows: At a distance of about 165 yards from high
water mark, a wattled fence forty inches high is
erected. This seems to arrest the sand which is heaped
up on the seaward side, a portion of it filtering through
the wattles. After a time the fence‘is overtopped, and
the sand, blown up the outer fence, forms a steep slope
‘on the other side. A second wattled fence is then
erected about 614 ‘feet behind the first, and the space
between the two becoming filled up, and a mound
rising over it, the sand which falls over stands at a high
angle against the reverse side of the second wattle.
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In the center of the mound a palisade of plank,
forty inches above and twenty inches below ground, is
erected, these planks, which are seven and eight
inches wide and 115 inches thick, being placed three-
quarters of an inch apart. When the sand drifts up
against them, a portion falls through at intervals, thus
affording support on the other side, and when they
have become nearly covered, they are raised about two
feet out of the ground by means of a hand lever and
chains. This is repeated from time to time until the
carrier has attained a height of about twenty-five feet,
when a third wattle fence is constructed, at a distance
of from five to six and a half feet behind the inner
slope, and the top of the barrier is strengthened by
means of a line of small fagots, which are half buried
vertically in the sand. The fagots, each of which
weighs about forty-five pounds, are placed at distances
of four and a half feet from center to center.

During the time that elapses before the last fence is
overtopped the palisade is not raised, so that the width
of the base is increased and the top becomes broader
and rounded. When the palisade, which is now moved
back a short distance, is overtopped, it is raised as be-
fore, an additional wattle being placed in the rear of
the work ; and the building up of the mound by the
action of the wind is continued in this manner until it
has attained its maximum height of from forty to forty-
five feet, when its breadth is allowed to increase, until
it stands on a base about 330 feet broad. The foet ot
the outer slope is then about 100 feet distant from high
water mark, the top being at least 165 feet broad and
the slopes standing at thirty-five or forty degrees.

This result is usually attained in from fifteen to
eighteen years. The surface of the mound is consoli-
dated by faggots twelve to fourteen inches in circum-
ference ,and fourteen to sixteen inches apart, buried
vertically to a depth of sixteen inches in the sand and
projecting eight to sixteen inches above the ground.
It is also sown with gourbet (Arundo arenaria), about
thirteen pounds of seed being used to the acre.

An artificial dune, constructed in the manner above
described, now extends along the coast for a distance
of 125 miles, from the Gironde to the Adour.

As soon as the further importation of sand over the
country has been arrested by the palisade, a mixture,
consisting of eleven pounds of pine seed, seven pounds
of broom seed, and five poundz of gourbet per acre, is
then sown on it broadcast, a palisade being erected at
its inner limits, so as to prevent the seed from becom:
ing buried under sand carried- over it by land breezes.
This structure is moved back as the work progresses, so
as to serve for the protection of other belts. The seeds
are covered with branches and brushwood, laid like
tiles, with their butt ends toward the sea, and kept
down by means of sand thrown upon them. The cost
of the entire work is said to be about forty dollars per
aere.—Lumber Trade Jour.

————— O S —
" Wrought Iron Chains without Welds.

Rolling out iron chains from the solid bar without
welding is one of the recent mechanical operations
that have attracted attention. The principle of form-
ing the rollers and the process of rolling out a chain is
similar in some respects to the method employed in
casting the links and having them come out together
in a chain from a mould. In the latter operation the
flagk is made to part equally in four ways, and the
chain moulded while fhe links are separated so as to
divide the spaces equally between them, giving aslittle
clearance as possible, which will not change their ap-
pearance perceptibly. The flagsk is divided, the chain
removed, and one is cast in the mould. Similarly, a
piece of chain is swedged out of a bar of iron in an
analogous manner by means of four converging dies.
To produce a continuous chain in this way the dies are
made continuous by having them formed on the cir:
cumference of four rollers, arranged with the dies dis-
tributed in equal divisions, and the rollers driven by
gear wheels, so that the four parts of a link will meet
accurately in place. Proper clearance is givento the .
dies, so as to allow the material toleave the matrix
freely as the roll revolves. As the blank is carried for:
ward between the rollers, the dies partially press or
swedge out the links at right angles to each other,
breaking the fin or feather edge that isleft on the
inside of the links, which, after a thorough shuffiing in
a tumble barrel, come out highly finished and polished
for the market.

O -

COFFEE acts upon the brain as a stimulant, inciting
it to increased activity and producing sleeplessness;
hence it is of great value as an antidote to narcotic poi-
sons. It is also supposed to prevent too rapid waste
in the tissues of the body,and in that way enables
it to support life on less food. These effects are due
to the volatile oil and also to a peculiar crystallizable
nitrogenous principle, termed caffeine. The leaves of
the plant likewise contain the same principle, and the
inhabitants of the island of Sumatra prefer an infusion
of the leaves to that of the berries. Itsessential quali-
ties are also greatly changed, the heat causing the de-
velopment of the volatile oil and peculiar acid which
gives aroma and flavor,
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Sorrespondence.

The Chicago 18 Inch Telescope—A Correction
in Obituary of Alvan Clark.

To the Editor of the Scientific American :

My attention has just been called to your article on
‘ Alvan Clark” in the SCIENTIFIC AMERICAN of Sept.
3. The 18% in. telescope lens finished by Mr. Clark in
1862 was for the University of Mississippi, instead of
the University of Michigan. The order was given by
my predecessor, Dr. F. A. P. Barnard. The completed
instrument was sold to the Astronomical Society of
Chicago, as Mr. Clark had undertaken the work entirely
at his own risk, and the war rendered its acceptance
impracticable.

Our pier and dome built for this equatorial are still
extant. R. B. FuLTON,

Prof. of Physics and Astronomy.
University of Mississippi, Miss.

The First Railroad in America.
To the Editor of the Scientific American :

In your issue Aug. 20 last, you state that the first
American railroad was built in 1825-26, and was used
for the purpose of transporting granite from the quar-
ries near Quincy, Mass., to tide water. Will you allow
me to claim for my father, George Magers, a Mary-
lander, the honor of designing and directing the con-
struction of the first railroad built in this country,
between the years 1814 and 1816, at Falling Waters,
near the town of Manchester, in Chesterfield County,
Va., on the south side of the James River and a few
miles from the city of Richmond ? This I believe

antedates the building of the Quincy road nine or ten |

years. He was engaged at the time in superintending
a powder manufactory located at Falling Waters, and
partially supplying the government’s demand for
powder during the war of 1812 with England. The
road was built for the purpose of conveying the powder
from the mill to a magazine located a couple of miles
distant, in order to secure greater safety, and to pre-
vent large destruction in case of fire or explosion. It
was regularly operated by means of horse power
through a number of yearsand until my father’s death,
which occurred in 1818. There is still living, in Balti-
more, a gentleman of advanced life, Prof. George
Elliott, of ballooning fame, who lived with his father
at the seat of the mill, and who frequently rode in the
carriages used upon the railway, and can verify the
truth of the foregoing statement.
G. W. MAGERS.
Baltimore, September 12, 1887.

Adhesive Gum for Labels, etc.

The following mixture is stated by M. Eliel (Revue
Photog.) to form a sfrongly adhesive gum, which will
really make paper or parchment paper stick to any sur-
faces on which it may be applied, such as wood, glass,
stone, or metal of any kind. It is therefore adinirably
adapted for use in the pharmaceutical laboratory, and
indeed, with certain modifications introduced by our
selves, will be welcome among merchants and manu-
facturers generally. It is made thus:

Gum acacia......oovieninnienn 120 grammes or parts.

* tragacanth... ... 8 ¢ o
Glycerine...... .. 120 cubic centimeters or parts.
Thymol......cccovvviiininnne 25 grammes or parts.

Water... ....coooeiiiniiiniaen. q. 8. to make 1 liter or 1,000 parts.

Soak the gums separately in a little water, and when
the tragacanth is fully swelled, beat it up to the con-
sistence of a thick homogeneous mucilage, and mix this
with that of the gum acacia, and pass the whole through
a piece of fine linen or “tammy.” Add to this the
glycerine, in which the thymol has previously been
shaken up, and lastly make the whole up to a thousand
parts, or one liter by measure, and store in suitable
well-corked bottles ready for use.

For the 214 grammes of thymol we ourselves prefer
to substitute 2 grammes of eucalyptol or about 34
grammes or parts of Australian eucalyptus oil. With
this gum labels or circulars can be made to adhere firmly
to tins or metallic drums, ete., and if written or printed
with the boracic ‘‘label ink,” and afterward washed
over with ‘water varnish,” such labels, ete., will be
very durable, and will remain unaffected by ordinary
chemical solutions or dilute acids.

———— - ——
Weeds.

‘ Weeds,” says a writer,in Social Science, “ are plants
in the wrong place. They all probably have their
right places and their uses somewhere in nature’s
economy, though these are sometimes hard to appreci-
ate. The most of them may serve to keep some deso-
late spot from being entirely bare, and the decay of
their repeated generations furnishes mould to the
ground, and may in time make it fit to bear something
better. They all, too, have elements of beauty, and
these will reveal themselves to every one who diligent-
ly searches for them. Even the most forbidding are
revealed under microscopic inspection as objects of
rare beauty. Many of thewm, if they were not weeds,
.would be prized as choice flowers, and some of them
have been such.”

Freientific dmervican,

Artificial Rubies.

M. Fremy has returned to his old experiments on the
manufacture of rubies. It will be remembered, says
Engineering, that a few yearsago he succeeded in
forming small ruby crystals by a chemical or physical
process in his laboratory. These crystals were too tiny
to seriously compete with the natural stone. He now
claims, however, to produce ruby crystals of excellent
quality and larger size than the natural stones in use.
This result has been obtained by a new process. The
older processes of 1877, employed by M. Fremy and M.
Feil, consisted in heating to a white heat in an earthen
crucible a mixture of aluminum and minium. The red
coloration was produced by bichromate of potash.
The operation was often made with 20 to 30 Kilo-
grammes of mixture, and gave several kilogrammes of
rubies.

Another method was to heat to a high temperature
a mixture in equal parts of aluminum and fluoride of
barium with traces of bichromate of potash. The
crystals thus obtained were remarkable for their neat
form, but they were apt to be lamellar. In his recent
experiments M. Fremy had the assistance of a talented
young cheinist, M. Verneuil, attached to his laboratory
at the museum. Their first work was to find whether
the earthenware crucible of the early experiments in-
fluenced the reactions, and they found it did not.
Next they found that almost all the fluorides when
mixed with alumina produced corundum by calcina-
tion at white heat. Fluoride of barium, fluoride of
calcium, and cryolite were used by them. Crucibles of
platinum were also employed. In the course of the
experiments they found that a fluoride, such as fluor-
ide of calcium, exercises on alumina an enormous
power of mineralization. Thus they could crystallize
all the alumina contained in a mixture of 1 part of
fluoride of calcium and 12 parts of alumina. In order
to investigate this fact further, they placed at the bot-
tom of the platinum crucible some natural fluoride of
calcidm, white and transparent, and of great purity.
It was covered carefully by a plate of platinum per-
forated with very fine holes. On the plate was put a
layer of alumina obtained by calcination of pure am-
moniacal alum. Thus charged, the crucible was heated
forseveral hoursat red heat in an earthenware crucible,
and it was found that the fluoride of calcium had al-
most completely transformed the alumina into crys-
tals of ruby remarkable for their neat form and their
rose color. Thus aMimina without being in contact
with fluoride of calcium, and simply affected by the
emanations of the fluoride, calcined in the air, is min-
eralized, losing its amorphous state and changing into
a crystalline mass. This discovery is important in the
science of mineralogy. It shows how such bodies as
the fluorides, heated in contact with moist air, produce
emanations which can crystallize amorphous bodies
such as aluminum. Hydrofluorie acid, acting in a very
high temperature, may play a considerable role in the
reaction.

_— at e r—————
Effects of Lightning on Railway Signals.

The effect of lightning on electrical apparatus of all
sortsis a subject on which accurate data seem rather
scarce, and its effect on railroad signals especially is a
point on which more light is needed. A cardinal princi-
ple in signals which are in any degree automatic is that
they shall show danger in the event of any derange-
ment, and numberless ingenious devices have been in-
vented to provide against the possibility of a signal
standing at safety when it has not been intelligently
put in that position ; but lightning is such a lawless
element and may influence electrical apparatus in so
many different ways that the counteracting of the harm
it may do is not an easy task. It may make a ground
connection, and thus allow a circuit to appear all right
when it is not, being closed at one end and open. (with-
out battery) at the other. It may meltfixturesso as to
permanently hold a signal in the position itis in at the
moment ; and againit may charge a wire with a cur-
rent that will actuate the electro-magnets and work
the signals when the signal man has taken no action
whatever. While the chances of a signal being held any
length of time in the safety position from the effects of
lightning alone are very small, and while it is proba-
ble that nearly or quite all dangerin this respect can
be guarded against by cautionary instructions to the
attendants, it is nevertheless well to make note of all
peculiaritiesnoticed, that experience may be compared.
In a recent thunder storm at Palmer, Mass., the elec-
tric locks on the interlocking machine at the crossing
of the Boston & Albany and New London Northern
were alternately locked and unlocked several times by
atmospheric electricity in the rails at and near the
crossing. The. storm also showed one of the disad-
vantages of underground wires. A lightning shock
generally runs along a wire until it encounters more
than ordinary resistance and then melts the conductor.
An underground wire is more likely to have unequally
corroded sections than an aerial one, and so furnishes
first-class opportunities for the lightning to fuse and
part it, where, in the case of a wire hung in the air,
the resistance and damage would more likely occur in
the office connections or apparatus. As is well known,
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the electric locks of the Union Signal Company's in-
terlocking machines areso arranged that the circuit,
through the rails, when closed, holds the armature
away from its slot, and thusleaves the lever unlocked,
so that any breaking of a connection by lightning or
otherwise will lock the lever ; which is in the direction
of safety. But anything which should connect the
two parts of the circuit so asto leave it normal with
the rails excluded would leave the levers perinanently
unlocked.—Railroad Gazette.
——— - —
The Fur-Bearing Animals in Central Park,

The Fur Trade Retiew, of this city, in an article on
the fur-bearing animals at the menagerie in our Central
Park, laments that so few species are represented, and
that better specimens of the few kinds are not procured.
It is not creditable to the city of New York, which the
editor claims is the headquarters of the American fur
trade in the United States. He believes, also, the
members of the fur tradc are sufficiently public-spirited
to accomplish the object, if they will, and suggests that
they make an earnest effort to remedy the defect, by
securing domestic fur-bearing animals from all sections
of the country for presentation to the Park authorities.
He claims there need be no very great expense attached
to such an enterprise. If the leading fur dealers will
request collectors, trappers, and other out of town ac-
quaintances, in a position to comply, to forward such
animals as they may secure, there would, he thinks,
be a generous and a general response.

The editor of the Review suggests the appointment
of Mr. Jules Weil, of 123 Mercer Street, a cornmittee of
one to receive and duly present to the Central Park all
animals received, in the name of the fur trade of
New York or the United States, and it is hoped a ready
response may be had to the appeal.

_—_— -t ——————
The Cascade Switchback Railway.

The completion of the main line of the Northern
Pacific Railroad by the switchback over the Cascades
is said to be the most mnarvelous piece of railroad en-
gineering in the country. Its extent is but thirteen
miles, and the cost $350,000. The cost of the Cascade
division of the Northern Pacific will reach $8,000,000.
The maximum grade on the *‘switchback " is two hun-
dred and ninety-six feet to the mile. Two decapod en-
gines, weighing one hundred and twenty-five tons each,
are used on each train, one on each end of six cars.
One of these is ample to draw the train, but two are
used for fear of an accident by the uncoupling of the
train or otherwise. It has been said that it is imprac-
ticable for the Northern to operate a freight traffic
over the ‘‘switchback,” but this is not true, and it has
been so proved by a practical test. It is estimated that
from thirty-five to fifty freight cars can be handled
each way over the *‘switchback” in twenty-four hours.
At this rate, each car holding ten tons, from three hun-
dred- and fifty thousand to five hundred thousand
bushels of wheat can be sent to the Sound ports in
twenty-four hours. There will be no trouble about the
Northern Pacific not handling all the freight it can re-
ceive. Its management is too far-seeing to cripple its
business by a short-sighted policy and deficient modes
of transportation. The Stampede tunnel will be
finished within eleven months by Nelson Bennett, the
widely known contractor.—Tacoma (W. T.) Ledger.

_—_ %t er—
Speed of Cutters,

The Iron Industry Gazette gives the following con-
cerning the average speed of cutters on soft cast iron
surfaces, making allowance for changes in condition
and character of work: “In order to calculate accu-
rately for milling work, the speed of cutter and amount
of feed per revolution must be observed ; that known,
the computation is as follows: Multiply the number
of revolutions of cutter a minute by the length of feed
of one revolution, and the product is inches a minute
that can be milled. Allowing about 40 feet a minute
for surface speed of cutter, a 14 inch cutter should
run at 300 revolutions a minute, with a speed ;7 iuch
to a revolution, giving a result of 2 inches of light
milling a minute. A 1inch cutter would make 150 re-
volutions a minute, with a feed of y}y inch on a mod-
erately heavy cut, allowing 114 inch of milling a minute.
A 3 inch cutter would run fifty revolutions a minute,
with a feed of @; inch on heavy work, giving a result
of 1 inch of milling a minute. The above are exam-
ples selected fromn observed results in practical shop
usage.”

-

e

Salt and Gas in Kansas.

At Ellsworth, Ellsworth County, Kansas, as a matter
purely of speculation, some persons recently made up
a fund to drill the earth to see what they could find.
They were told by individuals learned in the geology
of the region that the work would be fruitless, and ad-
vised not to waste the money, as there were no favor-
able indications. But the speculators went ahead
with the drilling, and at a depth of 740 feet they struck
a bed of pure salt, 160 feet thick, after which shale was
encountered for 200 feet, and then, at a depth of 1,100
feet, a vein of natural gas was struck which promises
to yield fuel in unknown quantities.
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PRACTICAL TRIAL OF THE PNEUMATIC DYNAMITE
GUN,

On Tuesday, Sept. 20, the pneumatic dynamite
torpedo gun was tried .in practical work. The object
of the trial was to show the United States naval
authorities decisively the powers of the new weapon.
The Secretary of the Navy had placed at the disposal
of the company the old coast survey schooner Silli-
man. The proposed programme was the
destruction of this vessel by two or three
projectiles.

The eight inch gun already described and
illustrated in this paper* was used in these
trials. It occupied its old position, on the
south of Fort Lafayette, its muzzle pointing
toward Norton’s Point, the extremity of
Coney Island. Gravesend Bay lies between
these two places. Two thousand yards from
the fort the schooner was anchored, being
moored head and stern, so as to float with
her stern pointing directly toward the firing
point. Her two lower masts and bowsprit
were left in place with some of the standing
rigging. Otherwise she was pretty thorough-
ly dismantled.

A number of steamers carried spectators.
The Dispatech, U. 8. N., with Secretary
Whitney and members of the Advisory
Board, went to a point about half a mile
from the mark and anchored. The revenue
cutter Grant, police boat Patrol, navy yard
launch, several private yachts and small
launches were present, the whole forming
quite a fleet. Lieutenant E. L. Zalinski had
charge of the piece.

Two range shots were first fired with
blank shells. They descended quite near
the mark. Next the gun was loaded with a
charged shell, containing 55 1b. of explosive
gelatine. Before each shot flag signals were
exchanged with observers on shore, who tri-
angulated the range. By watching these
flags the spectators on the steamers could
tell when to look out for the shot. Aseach
discharge took place there was a report much
like that of a cannon, followed by a very
peculiar whistling sound as the shell passed
through its trajectory.

The design of Lieut. Zalinski with the
third shell was to injure the schooner, but
not to destroy her. This work he reserved
for two succeeding shots. When the third
one was discharged, it came whistling omi-

The foremast was still standing, and some dismantled
rigging swung from ité top. A fifth shell was now fired.
This contained the same weight of gelatine, and ranged
rather high. Its percussion fuse probably struck some
of the floating wreck, for when directlyover the vessel,
almost level with the water, it exploded with a bright
fiash of flame. This shot illustrated what would be
an effective method of attack in some cases, An
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by the shell as it passes through the air is followed by
the explosion. To an observer half a mile off the latter
is seen before it is heard, and while the whistling of
the shell is still audible. Thus, when the shell has ex-
ploded, the ear still places it in the air and hears the
whistling produced some seconds before. The shell
after it has exploded seems still to be on its journey,
until finally the noise of the explosion is heard. Some
- " of the observers could see it, but exceedingly

good eyes were requisite for this, as the
steamers were situated.

The initial velocity of the projectile is
considerably more than 600 feet per second,
or about one-third that of the shells of heavy
ordnance. It should be compared, in justice,
not with guns, but with torpedoes. Yet by
its remarkable accuracy at a mile range it
showed that it is comparable with cannon.
In actual war the latter, where exact firing
is necessary, are used at ranges well within
the reach of the pneumatic gun. The power
to accurately place a torpedo charged with
a high explosive within a range of two
miles will be a factor of great account in
future wars of offense and defense. A table
of the data of this gun has already been
published in the paper already alluded to,
and may be consulted with interest after
this practical demonstration. It may be
mentioned here that although an hour was
occupied in the last trials, yet four shots
have been fired by Lieut. Zalinski inside of
ten minutes without any effort at hurrying
and without skilled men.

-_— .t r-—
Inventive Genius Developing in Streaks.

One of the leading authors of the present
day has remarked that ‘ genius comes in
shoals.” There is a depth of truth in the
remark, says a contemporary, which must
at once be patent to all who are familiar
with the history of our country, and in no
field of inquiry does the fact stand out so
prominently as in the great outbreak of
inventive genius by which our country is
distinguished. The Elizabethan age was
characterized by a shoal of dramatists, next
we have a shoal of essayists with the amia-
‘ble Addison at their head, and down through
“the years until what Carlyle has called ** the
mechanical age” set in. The birthday of
the manufacturing supremacy of England

nously through the air and fell into the
water a short distance astern of the schoon-
er, descended a few feet, and exploded. It
threw up a superb fountain of water, two
or three hundred feet high, masking the :
after part of the vessel, and when the water fell back
the schooner’s mainmast was gone. The head was left
swinging at the end of a stay attached to the foremast
head, which was broken and sprung backward.

The schooner was boarded by the crews of two
launches, and found to be badly injured. Her stern was
severely shaken and she was leaking, so that the shot,
though it had not touched her, had done much damage.
This proved one of the claims of the advocates of the gun,
that a shell falling near a vessel will do effectual work.

After the two launches had taken their crews on
board and steamed away a fourth shot, also a 551b.shell,
was fired. The third shell had fallen directly in the
line of the two masts, and was a perfect line shot. One
of the effects of the explosion had been to slew the
stern of the schooner around so that she had her after
quarter toward the gun. Under these circumstances,
when the fourth shell was discharged, it
fell very near the hull and penetrated the
water until it was directly beneath her, as

1, The Silliman before the trial,
third explosion in the air.
fourth explosion.

EPISODES OF THE TRIAL

2. The first explosion. 3. The second explosion.
5. The wreck of the Silliman after the second shot.

aerial explosion of several hundred pounds of gelatine
directly over the deck of a vessel would probably ren-
der most of her crew kors de combat. The experiment
of course is an untried one as regards its effects upon
life, but it seems probable that much injury might be
done in this way.

Finally a one hundred pound shell was fired at the
wreck. This also went rather too far, but exploded
about ten feet under water very near the vessel. Had
she been afioat and not level with the water, it would
probably have struck her and done as great damage as
the first.

This-concluded the exhibition and demonstrated con-
clusively the powers for destruction of the weapon.
The new cruiser that is to carry several of these guns
will be an interesting subject of trial. The design isto

have her carry the gunsin her hold. They will be of

nearly as possible under the steps of the
mainmast, when it exploded. The col-
umn of spray that it threw up was greater
than before, owing to the overlying ves-

was undoubtedly the 5th of January, 1769,
when James Watt announced his patent
‘* for a method of lessening the consumption
of steam and fuel in fire engines.” This
.was the source and sustaining power of
mechanical energy whose action quickly
changed the face of the world.

The inventive minds fulled in a shoal, and before
half a century elapsed England was in possession
of the most perfect mechanical appliances. Since the
commencement of the ‘‘ mechanical age” the aspect
of the country has been entirely changed. In districts
like the ‘‘Black Country,” where nothing formerly
appeared but rural scenery, great manufacturing es-
tablishments have been erected, towns raised, and the
roarof furnaces, the noise of machinery, the buzz of
reels, and ceaseless- activity now diversify the scene
where nothing was formerly heard but the purling
steam or the howling of the tempest. Not only do the
inventive minds come in shoals, but shoals of in-
ventors who concentrate their united energy on some
special branch of mechanics or science are every now
and then springing up, and invention follows invention
with surprising rapidity. These inven-
tions are always shifting; at one time
there is a run for improved furnaces, at
another improved modes of constructing
ships ; then comes a change to machin-
ery, or some matter of great public inter-
est, like the rivalry in the improving of

4. The
6. The

sel. It completely hid the after part, and
when itjdescended the schooner was blown
to pieces. Her fragments settled back
into their old place, nearly level with
the surface of the water. Above the
wreckage the step of her mainmast and
her iron water tank could be seen. Every-
thing else was nearly level with the water.
The foremast still stood over the sunken
bow. An instantaneous photograph taken just as the
explosion was felt by the vessel shows the hull lifted up
a few feet above its normal position, and the spray and
water rising in the air. The view is of interest as illus-
trating this lifting action.

Thus the target was destroyed in two shots with a
total amount of a little over one hundred pounds of
gelatine, It showed what terrific power would be
possessed by the six hundred pound shells which the
new cruiser will be able to discharge.

* See SCIENTIFIC AMERICAN, Vol. 53, No. 18, Vol. 56, Nos. 9 and 15, and
SUPPLEMENT, No. 593.

constant elevation, and. the trajectory will be varied by
regulating the quantity of air admitted. The pointing
and aiming will be executed by maneuvering the
vessel.

Several points of interest are brought out by the new

piece. The high trajectory that is often objected to
has its good feature in a ship, as the range will be less
disturbed by pitching under the action of the waves.
A practice resembling mortar practice may be tried, it
has been suggested, in dropping shellsupon a vessel’s
deck. Two or threé falling on a ship would doubtless
work their way through her’bottom. The sound made
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the different systems of tlectric lighting.
Not only do inventions shift from one
branch of science and mechanics to an-
other, but at times a lull comes over one
country, and a great outbreak of inven-
tive genius breaks out in another country.

Care of Carriages.

A dry house, free from dust and the
sun, and away from the stables, is of first import-
ance. If you keep your buggy near the stables, the
ammonia will kill the varnish in a very short time.

Never, under any circumstances, rub oil over your
carriage to brighten it up. It‘is sureto ruin the paint.
Use a good sponge and a clean chamois, with plenty of
clear, cold water to wash the mud off with. Never use
a duster or broom on varnished work. Never allow
water to be thrown inside thebody. Itissure to affect
the glue and swell the timbers, so as to break the joints.
Mud allowed to dry on a carriage is of no benefit. Fre-
quent oiling of axles does no harm,
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BIRDS OF PABADISE.
Dr. F. H. H. Guillemard, in his. interesting natural
history work entitled ‘ The Cruise of the Marchesa,”

gives the following account of some of these birds which'

he obtained in New Guinea :

Our first ramble on shore was attended with but
little success. We searched in vain in one of the lesser
bays for a patch of beach on which to disembark, but
the mangroves, which in these regions obliterate utterly
all boundary between sea and land, met us at every
turn, and ultimately scrambling over their

Srientific dmerican,

furnished with appendages which are, perhaps, as
striking as any with which long ages of sexual selection
have provided the birds of this group, but until the
specimen is taken up in the hand they will pass un-
noticed. In the former* an immense plume of feathers
springs from the occipital region, and reaches to the
end of the tail. It isof the deepest velvety black, shot
in some lights with oily-green reflections, and with the
outermost feathers slightly recurved toward the tip.

The top of the head is covered with scale-like feathers

slimy roots, and struggling up to our knees
in liquid ooze, we had to reach terra firma
as best we could. The land rose steeply
from the sea, and the jungle, dripping wet
from the heavy rain which we had almost -
constantly experienced since our arrival in
New Guinea, rendered our progress anything
but comfortable. Forest rambles such as
these, it must be confessed, are somewhat |
trying to the temper. Wet through with
perspiration, each yard makes the already
streaming traveler, if possible, still wetter, |
for every leaf encountered pours a little
bucket of water upon him as he struggles
through the mass of creepers that bar his
path. Shooting and walking cannot be com-
bined under such conditions, and almost
the only method for the naturalist to ob-
tain specimens is to post himself under some
tree in fruit, and to wait patiently until the
birds that are feeding upon its summit hap-
pen to come within range of his gun.

We returned rather disappointed to the
yacht, and found that some of the hunters
had already got back. They had shot no-
thing of any particular interest. Presently,
however, Usman and his compagnon de
chasse appeared, triumphant, carefully car-
rying a prize that we had hoped but hardly
expected to obtain—the curious and exqui-
sitely lovely little Diphyllodes wilsoni,
smallest of all the birds of paradise. Behind
the head a ruff of canary colored feathers
stands erect above the scarlet back and
wings. The breast is covered by a shield
of glossy green plumes, which toward the
throat are marked with metallic green and

-

violet spots of extraordinary brilliancy.
The two center feathers of the tail, pro- ..
longed for five or six inches beyond the
others, cross one another, and are curved into a
complete circle of bright steely purple. But the
chief peculiarity of the bird is in the head, which
is bald from the vertex backward, the bare skin
being of the brightest imaginable cobalt blue. The
bizarre effect thus produceq is still further heightened
by two fine lines of feathers which, running length-
ways and from side to side, form a dark cross upon ‘the
brilliant azure background. I could hardly make up
my mind to skin this little ornithological rainbow,
whose exquisite plumage it seemed almost a sacrilege
to disarrange, but the climate of New Guinea allows of
but little delay in this operation, and I set about my
task at once. The bird had been scarcely injured by
the shot, and I succeeded in making a perfect skin of it.
We also added a hen bird of the same species to our
collection. Its plumage is of
a sober brown, as-is the case
with "the females of all the
Paradiseidee, but, like the
male, the bare head is blue,
although not nearly of so
bright a color.

Wilson’s bird of paradise,
which we had thus been the
first Englishmen to obtain,
the naturalists Beccari and
Bernstein being the only
others who have been fortu-
nate enough to meet with it
in its native haunts, is en-
tirely confined to Batanta
and Waigiou Islands; but
though we afterward shot it
in the latter, it would seem to
be much rarer there, and dur-
ing Mr. Wallace’s two monthg’
visit he failed to obtain it. ,
We found it frequenting trees of no great height at an
altitude of seven or eight hundred feet above the sea,
and there is no doubt that, like many of the family to
which it belongs, it is very local in its distribution.
This localization is not mnecessarily permanent, but
seems to be dependent rather on the abundance in
certain spots of the fruit in season, for most of the
birds of paradise are in the main frugivorous, although
occasionally varying their diet with insects.

The paradise birds attract attention less by the bril-
liancy than by the extraordinary development of their

plumes. - From the Arfak range we had obtained seve-

ral species, which at a.little distance look' a uniform
black, Two of these—Lophorhina-and Parotia—are

WILSON'S BIRD OF PARADISE.

of metallic green, and a shield of the same color and
nature, but of a still brighter shade, adorns the breast.
The rest of the body is dull black. Any further orna-
ment or color would be out of place, and one feels that
the superb creature fully deserves its appellation of the
superb. bird of paradise.

Almost more beautiful still is Parotia sexpennis, the
six-shafted bird of paradise, which Signor D’Albertis
was the first European to observe in its native jungle.
The curious plumes which give the bird its specific
name lie so close to the neck in the dried skin as to be
almost invisible. They consist of three slender fila-
ments springing from each side of the héad and ter-
minated by a spatulate expansion. A bar of vivid steely
green across the vertex, and a peculiar puff of metallic

gilver at the base of the beak—a color, which, so far as

SIX-PLUMED BIRD OF PARADISE. (PAROTIA

I know, is unique in the bird world—completes the
head ‘decoration. Like Lophorhina, the rest of the
plumage is almost entirely black, except at the upper
part of the breast, which is furnished with a collar of
green and bronze feathers. The tuft of silvery feathers
on the forehead can be either erected, as represented

* The impossibility of giving all the features of this curious bird in a
single illustration has led to its representation in a position which is
quite possibly incorrect. Asfaras could be gathered from the natives,
the enormous crest as it appears displayed during the courtship of the
female is spread more widely, in the shape of a-fan opened out to its full-
est extent, and the pectoral shield being expandedin a similar manner,
the head of the bird forms the center of an irregular circle of feathers of
velvety black and emerald, which completely hides the rest of the body

when viewed from in front,
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in the engraving, or depressed flat against the skull,

where it forms a triangle of regular shape with the
apex forward.
——tr—
How Mirrors Are Made.

One of the factories in Chicago employs some 150
men and boys, and its spacious four floors present an
interesting series of sights to the visitors whose nerves
are steel and tympani proof against splitting. On
the first floor he will see huge stacks and piles of
glass in assorted sizes, ranging from 16 feet
by 7 feet squares down to the smallest ovals
for mirrors. These are all polished, some
being run over huge felt covered wheels
kept powdered with rouge, and the larger
sheets scrubbed by sweating toilers with
hand blocks covered with felt like a print-
er'’s proof planer in rouge. After the glass
is thoroughly polished it is taken up to
the next floor, where it is laid on tables
and cut into the sizes ordered. It then
passes into the hands of the bevelers, who,
with sand and water and large grindstones,
artistically finish the edges of the glass. It
takes a trip upward again, to another floor,
and is once more put through a polishing
process to remove any scratches’'or blemishes
that may be on the glass. After every spot
or scratch, no matter how minuate, has been
removed, careful hands convey the now
beautiful and sparkling glass to the room
where it goes through the final process, the
silvering. Huge tables of cast iron or stone,
made like billiard tables, with raised edges,
are used in the silvering room. These tables
are of great strength and solidity, and all
around the edge is a drain, for the super-
fluous mercury is poured over the tables in
quantities sufficient to float the glass, which,
after being tinfoiled, is gently and carefully
pushed across the table containing the mer-
cury. Great care must be used to prevent
blemishes, the least speck of dust being
ruinous to the mirror. Mercury, like molten
lead, is always covered with a dirty-looking
scum which cannot be removed by skim-
ming. The least bit of this scum would spoil
the mirror, so the difficulty is obviated by
shoving the scum along with the edge of the
glass. After successfully floating the glass
on the mercury, a woolen cloth is spread
over the whole surface and square iron weights are ap-
plied until the whole presents a compact mass of iron,
two or three pounds to the square inch. After this pres-
sure has been confined for, ten or twelve hours, the
weights are removed and the glass placed upon another
table of wood with a slightly inclined top. The incli-
nation ig'gradually increased until the unamalgamated
quicksilver has drained away and only the perfect amal-
gam remains, coating the glass and perfectly. adherent.
This ends the process, and the erstwhile rough piece
of plate glass emerges from the silvering room a gor-
geous mirror.— Western Manufacturer.

The Work Done by Machinery.

That locality and circumstance alone are true magi-
cians in respect to their effects on the value of human la-
bor is well known. ;In a man-
ual by Mr. Alexander Wylie,
entitled ‘‘Labor, Luxury, and
Leisure,” it is stated that on
the vast farms of Dakota, the
equivalent of one man’s work, -
supposing the crop amount
to 20 bushels to the acre, is
5,500 bushels of wheat. Now,
keeping back enough for
seed, we have here sufficient
to produce 1,000 barrels of
flour. This mass of food stuff
can be carried through the
flour mill and put into bar-
rels, including the labor of
making the latter, at the
equivalent of one other
man’s labor for a year. Again,
it has been worked out that
at the ratio of the work aec-
complished by each man em-
ployed on the New York Central Railroad, the wheat
can be transported to the flour mill and the thousand
barrels of flour removed to New York, and all ,the
machinery of the farm, the mill, and the road be kept
in full “ going order,” for an equivalent to the whole
labor of two more men. It comes, then, to this: that
one thousand barrels of flour, the annual ration of one
thousand persons, can be placed in New York from a
point 2,000 miles away with the exertions of only four
men working one year in producing, milling, and trans-
porting the wheat. Further, this staple food can be
baked and distributed by the endeavors of three more
persons. It follows, then, that just seven persons can
supply one thousand with the staff of life.

-

SEXPENNIS.)
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KRUPP'S GREAT GUN FOR THE ITALIAN NAVY,

The great German manufacturer of steel and of the
most powerful artillery, Herr Alfred Krupp, who died
on July 14, had in hand at Essen, for two years past, a
gun constructed for the Italian Navy which is the larg-
est hitherto produced. We give an illustration of this
huge piece of ordnance, asit appeared when placed on
a special railway wagon for conveyance to Antwerp,
where it was put on board ship tobecarriedround into
the Mediterranean, consigned to the Italian naval
arsenal at Spezia.

The railway truck, built expressly for this purpose,
was 75 ft. long, with thirty-two wheels and sixteen
axles; but its length could form bendings, at six
points, to pass round curves on the line of rails; this
carriage, without its load, weighed ninety-six tons.
The gun, which weighs a hundred and eighteen tons,
is 45 ft. long, and its internal caliber is nearly sixteen
inches, rifled with ninety-two spiral turns. It throws
a steel projectile weighing nearly one ton, with a charge
of six cwt. of brown prismatic powder, having an
initial velocity of 614 yards in a second and a range of
nearly eight miles. The shot can penetrate a steel
armor plate thirty-six inches thick immediately at the
mouth of the gun, and a plate twenty-nine inches

hood in dealing with disputes for the benefit of other
labor organizations, some of whose members may be
here to-day. I. want to speak of our policy, and let
them judge if it is not the best one. On all well regu-
lated roads we have what we call a grievance com-
mittee. My advice is to select as members of that
committee men of judgment, cool heads and clear
brains, men who have been in the service of the com-
pany for years, and who are known to the officers of
theroad. Iam sorry tosay that my advice is not al-
ways followed. To that committee are referred the
grievances of the men. After they have exhausted their
own efforts to effect an adjustment with.the company,
the committee waits upon the officials of the road in
rotation, beginning at the lowest grade. By
this policy we have settled every case except that of
the Brooklyn Elevated.

“The officer of the brotherhood second in authority
exhausted every honorable effort, but General Manager
Martin refused to meet the men, and discharged the
grievance committee. I hold, notwithstanding his
legal right to do that, he insulted the entire brother-
hood. All that was left for the men to do was to
quietly submit or leave the service of the company, or,
in other words, ‘strike,’ if that suits you better. The

work suffered great havoe. Ninety feet of the steeple
had to be taken down entirely, while great and expen-
sive repairs were required for the rest. Many years
afterward the steeple was again struck, and although
a lightning conductor had in the interval been
erected, it was so faulty in construction that at va-
rious points the church was once more damaged. In
the storm which occurred at midday on July 15 last,
St. Bride’s a third timme proved an irresistible attrac-
tion to the electricity of the heavens. Fortunately, upon
this occasion the church itself was uninjured. The
conductor conveyed the current to earth, but the con-
tact was insufficient. There was a bad joint just be-
low the spot where the rod entered the ground, and, as
the dissipation could not take place with sufficient ra-
pidity, a number of flagstones and a portion of the
earth was torn up and sent flying to some distance.
At least three churches in the metropolitan district—
Christ Church, Endell Street, Long Acre; St. John’s,
Walham Green; and Holy Trinity, Tulse Hill—were
struck and damaged recently, and a large number of
buildings of various kinds, in London and the pro-
vinces, were set on fire by the lightning.

From the circumstances related it will be seen that
even in this age of advanced acquaintance with phy-

KRUPP'S LATEST GREAT GUN, PLACED ON THE RAILWAY FOR CONVEYANCE TO THE ITALIAN NAVAL ARSENAL AT SPEZIA

thick, it is estimated, at the distance of a mnile or more.
It is believed that no armor-plated ship in the world
can endure the fire of such powerful guns. Krupp's
factory, however, is now engaged in making two of
still larger dimensions.—IWlustrated London News. '

Brotherhood of Locomotive Engineers,

A public meeting of the brotherhood was held at
Boston, Sept. 18, at which there were 3,500 people pres-
ent. This organization meets the approval of the rail-
way officials, and is conducted in a sensible, business-
like manner, conducive of benefit to its members and
harmony and good will between the employer and
employed. The State and Boston city governments
were represented, and interesting addresses were made
by Lieutenant-Governor Brackett, Grand Chief Engi-
neer Arthur, Railroad Commissioner Kinsley, Congress-
man P. A. Collins, and others. During the course of
his remarks Mr. Arthur stated that since the benefit
association was established $2,159,000 had been paid to
the widows and orphans of deceased members of the
brotherhood.

The Railroad Gazette gives the following extracts
from Chief Engineer Arthur’s address :

* It has been my privilege to meet nearly all the rail-
‘way managers on this continent, and I want to say
here that I have not met one within the past ten years
who has not indorsed our brotherhood and approved
-of our course. It takes time to acquire friends.

.+« . Iwant to .ép.eak of the policy .of the brother-|

men struck and were whipped. These are the facts.
When a general manager refuses to treat with his men
and recoguize their rights, he takes a position which is
untenable, and he ought not to be sustained or re-
tained in any position of authority upon a railroad.
The solution of difficulties between employer and em-
ployed is in bringing the two parties together and hav-
ing themn sit down and talk the matter over.”

GO>-&

Lightning Rods.

Many accidents are upon the record which have been
due to the bad -construction of lightning conductors,
churches being the most notable sufferers from this
cause. The history of St. Bride’s Church, in Fleet
Street, London, affords a curiously complete illustra-
tion of the need of lightning conductors for lofty
buildings and of the need also' that those conductors
shall be good ones. On a Sunday afternoon in June,
‘1764, fourteen years after Franklin’s discovery of the
identity of lightning with electricity, but several years
before St. Paul’'s Cathedral, the first public building in
England to be so protected, was surmounted by a
pointed lightning conductor, an intensely vivid flash
of lightning struck St. Bride’s beautiful steeple. The
metallic weather vane and the iron bars by which it
was supported safely conducted the current some dis-
tance down the steeple, but at the spot where the
bars terminated a nurnber of huge stones were shat-
tered into fragments. Other metal work afforded a
broken path for the current, but the intervening stone-
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sical forces, knowledge is singularly confined and its
practical application in a most beneficent direction
limited to a degree that is lamentable. In the face
of the rate at which our great buildings, of private
as well as of public character, are multiplying, the
apathy which prevails in regard to their safety from
lightning is remarkable, but possibly it is accounted
for by the fact that thunderstorms are of short du-

ration and occur only at long intervals.—Elec. Review.
—_— e tr—

The Ship Canal between Manchester and Liverpool.

The Manchester Ship Canal Company lately held
their fourth half yearly meeting at Manchester. The
directors reported that. the contract for the work
had been allotted to Mr. T. Walker, for 5,750,000Z.,
and that the purchase of the Bridgewater Canal
and Mersey and Irwell navigations had been com-
pleted. It was stated that the works would very
shortly be commenced, and it is hoped that either the
Queen or Prince of Wales will lay the stone of one of
the docks.

—_———,—tr——
Sulphate of Iron for Moss,

Dr. A. B. Griffiths, F.R.8., has shown that iron sul-
phate completely destroys moss in grass lands without
destroying the grass. According to M. Marguerite-
Delacharlonny, of Paris, 250 to 350 kilogrammes of
FeSo, for every hectare suffices. Dr. Griffiths also
finds that the ferrous sulpbate will also destroy para-
sitic fungi; and experiments are in progress to.test it
value as a manure for vines.
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A Furnace Patent Decision.

Judge Blatchford, of the United States Circuit Court
for the Northern District of New York, has recently
rendered a decision in a suit involving a certain con-
struction of hot air furnaces which is of much import-
ance to the trade. From a report in the Utica Observer,
we learn that it was a test case, and would, had the
decision been the other way, involve several of the
largest furnace manufacturing concerns in’ the country.

The Palace King furnace is manufactured under
what is known as the Goodenow & Owen patent by
Russell Wheeler, Son & Co., of Utica. In October last
this company brought an action in the United States
Circuit Court for the Northern District of New York
against the firm of H. Gilbert Hart & Co, which firm

is composed of H. Gilbert Hart, Frank T. Budlong, |

and Milton K. Merwin, manufacturers of a furnace
known as the Royal hot air furnace. The complaint
in the action alleged that the Royal hot air furnace
was an infringement on the Palace furnace, and an in-
junction was asked restraining its manufacture and
sale. The action also involved a demand that the
manufacturers of the Royal furnace pay over to the
complainants all profits derived from its manu-
facture and sale.

The action was thoroughly prosecuted, over four
weeks being consumed in taking proofs, covering
500 pages of printed matter, or about 2,000 folios.
The case came on for argument at the June termn
of the United States Circuit Court, held in Can-
andaigua before Judge Blatchford, of the United
States Court. August 22, he filed his decision in
the United States clerk’s office in Utica, holding
that defendants’ furnace was not an infringement
upon the Palace furnace manufactured by Wheeler
& Co., and dismissing the complaint with costs.

The claim in the Goodenow & Owen patent upon
which the suit was brought was as follows :

“ A furnace having secured thereto a detach-
able radiator, which is provided with one or more
horizontal flues opening from a dome leading from
the furnace, and a circular or elliptical hot air
chamber, having air passages leading from the
horizontal flues to the smoke nozzle or exit pipes,
substantially as and for the purpose set forth.”

The text of Justice Blatchford's decision is as

follows:
_."* The words of claim one of the Goodenow & Owen
patent, *a furnace having secured thereto a detachable
radiator,” ‘substantially as and for the purpose set
forth,’ requires, by reference to the description part of
the specification, that the radiator shall not only be
detachable, but shall be secured by the flange, N, the
slots, N, and the lugs, O, which, as the specification
says, securely lock it in position, it being mmade detach-
able by bringing the lugs opposite to the slots. The
state of the art also requires this interpretation of the
claim. Asthe defendants’ furnace contains no such
means of securing the radiator in position, there is no
infringement, and the bill must be dismissed with
costs.”

O

The Hop Louse,

Professor Riley, the entomologist of the Depart-
ment of Agriculture, has made public the result
of an exhaustive personal investigation into .the
habits of the Phorodon humili, or hop louse.
His discoveries are expected to prove of great
value to hop growers, as he has succeeded in learn-
ing thre habitation of this plant pest during the win-
ter months, and tracing it through the varying
stages of insect life. Before the investigation,
it was not known how or where the insect survived
the winter. As a result of his inquiries, Profes-
sor Riley has satisfied himself that the eggs laid
by the female at the close of the summer are
deposited .in plum trees, where the insect hatches
in the spring, and resides until the third genera-
tion. This third brood, unlike its predecessors,
is winged, and immediately after development
abandons the plum tree and attacks the hop vine.
In the autumn a counter migration from the
hop vine to the plum tree occurs, the winter eggs
are deposited, and the cycle of life goes on in the
same way.

It is a notable fact that in regions where the cul-
tivation of hop vines is a new industry, the growers
have had complete immunity for a while from the
pest. In Californiato-day they are not troubled by
it. Professor  Riley believes. that the Phorodon
humili has been brought to this country from
Europe on plum stock ; and there is reason to believe
that the Phylloxera, the dreaded grape pest, was
carried from this country to Europe on grape vine
cuttings. Therefore California hop growers are
warned to beware of importing plum stock from
eastern hop regions. These discoveries render it
possible to check the ravage of the hop louse either
by the use of insecticides in the spring time, before
the insect has reached the winged state, or by the
destruction of the sheltering plum trees. The experi-
ments will be continued with a view to protecting the
hop vines after they have become infected. —Sciénce.

FINE BELGIAN lIE.TAL WORK.

In the accompanying illustration is represented a
specimen of beautiful work in bronze gilt, executed in
Liege, Belgium. Its rich andelaborate ornamentation
and brilliant gilding make it a most conspicuous feature
even in such gorgeous salons as are to be found in
French and Belgian palaces. Unlike our practice in the
use of gas, this has been designed to be provided with

A BRONZE-GILT LOUIS XVI CHANDELIER.

candles and the French mechanical lamps so much in
use in Europe. This practice of illuminating salons
being the alinost universal custom in foreign countries,

|owing to the belief that the yellow light emitted is

more. becoming . to the complexion than-the more daz-
zling glare of gas or the electric light.

-

ARTISTIC WORK IN SILVER AND BRONZE,

The excellence of much of the work now executed by
the leading American silversmiths is such that their
productioris unquestionably compare favorably with
the best samples of foreign workmanship, while in all
lines of plated goods our decided superiority over the

manufactures of other countries will be readily ad- | important.

LAMP IN SILVER AND BRONZE-ADAPTATION OF
ORIENTAL DESIGN.

mitted. Although every device is adopted whereby
hand labor may be abbreviated, in the production of
staple goods, expense is lavishly incurred in the getting
out of new désigns, and in the making of the most per-
fect steel dies for stampin>, when the goods are thus
formed, while in such articles as are cast such care is
taken with the mould that tu.y generally come out
sharp and clean, and with an almost perfect finish.

An ornamental lamp after a somewhat Oriental
design, which presents no small difficulties in its execu-
tion, is shown in the accompanying illustration, and is

-] the work of one of the best known of our manufactur-
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ing silversmiths. The dragon which forms the stand
is of bronze, its serpentine body being wound around
the horn, which forms the reservoir, and its crested
head and wings, coming under the portion of the lamp
bearing the greatest weight, give a proper sense of
solidity, its claws furnishing the feet. The horn is of
hammered silver, or of copper plated, oxidizing the
silver making a most effective contrast and affording
an article which will be very serviceable while needing
but little care. The finish of this piece, and of a great
variety of work of similar character, leaves nothing to
be desired. In all such work the American public has
the opportunity of obtaining goods of real artistic
merit in a wider variety of design than they can be
found anywhere abroad, and at a mnoderate cost.
—  —ttro—
Albuquerque, New Mexico.

The geographical location of thisregion of the Rocky
Mountains is such as to exclude the possibility of the
presence of moisture from either ocean or any other
large body of water. The air is so pure and clear that
our perception of distance seems to be almost anni-
hilated, the mountains, some twenty miles to the east,
appearing only two or three miles distant. The
bodies of animals dying on the plains dry up, be-
coming mummified. May we not have here the
ideal long sought for by every surgeon—a pure
aseptic atmosphere, entirely free from germs?
Bright, sunny skies, some portion of the day, is the
rule even during the rainy season; two or three
pleasant days often intervening between the
showers. The winters are extremely mild. The
ground was not covered with snow a single day
during the past winter. During the past seven
months there were only four entirely cloudy days
—a land of almost perpetual sunshine, it even
being extremely comfortable, throughout the
winter months, to sit outdoors inany hours of the
day and enjoy the luxury of a mid-winter sun
bath.—Dr. T. J. Cummins, in Medical Record.

_—— i -—

The New United States Steamer Boston,

The new war cruiser Boston made a successful
trial trip on the first instant, over the waters of
Long Island Sound. 4,264 h. p. was developed and
a speed of about 16 iiles an hour attained. This is
one of the ships built by the late John Roach. The
substantial construction of the vessel and the supe-
rior character of her machinery were conspicuously
shown on this trial, and do credit to the memory of
her builder.

_———r—
Aluam for Bad Water.

The use of alum to clear muddy water has long been
known, but Professor Leeds, in the course of an inves-
tigation on an outbreak of typhoid fever at Mount
Holly, discovered another value in the use of alum,
which, if his observation proves correct, may be very
He found that the water which was sup-

plied to the inhabitants of Mount Holly was
swarming with bacteria, about fifteen drops being
capable of forming 8,100 colonies of these micro-
scopic vegetal germs when spread upon a suitable
surface. He tried the experiment of adding a
minute amount of alum to this water in the pro-
portion of only half a grain to a gallon, and
found that not only was the dirt and coloring
matter precipitated, but that instead of the same
quantity of water containing 8,100 colonies of
bacteria, it contained only 80, and these were
all of a large form.

On filtering the water through two thicknesses
of filtering paper, he found that the filtered
water contained no bacteria, but was ‘‘as sterile
as if it had been subject to prolonged boiling.”
This amount of alum is too small to be evident to
the taste, and is not harmful to health. If his
observations shall remain unrefuted, they may
form a valuable method of purifying polluted
drinking water. Of course it does not follow that,
because bacteria are removed, therefore the ob-
scure cause of diseases due to impure drinking
water is also removed; but bacteria and these
diseases appear to be coincident, even if not linked
almost as cause and effect, according to modern
theories, and it is not too much to hope that, if the
bacteria are removed, the virus of these diseases
will be removed with them.—Public Ledger.

_ s re—
Adulterated Flour.

Adulteration of flour by means of potato flour
1way be detected by means of acids. Take a spoonful
and pour upon it a little nitric acid; if the flour be of
wheat, it will be changed to an orange yellow ; if
wholly of potato flour, the color would not be altered,
but the flour formed into a tenacious jelly ; if there-
fore the flour be adulterated with potato flour, it will
not be difficult to decide. Again, take a spoonful of
the flour, and pour upon it a little muriatic acid;"if
the flour be of pure wheat, it will be changed to a
deep violet color, without odor; but if potato flour
be mixed -in it, it will then have an odor like that
of rushes.
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Sneezing.

At a recent meeting of the Physiological Society,
Berlin, Dr. Sandmann spoke on respiratory reflexes
originating in the nasal mucous membrane. In order
to study the possible connection between asthma and
diseases of the nose, which has been so often supposed
to exist, the speaker has made experiments on the respi-
ration in rabbits and cats whose nasal openings had
been completely occluded. In addition to contirming
the phenomena which had been already described by
earlier observers, he found that the changes in volume
of the thorax were the same as in normal animals,
whereas the intra-thoracic pressure was considerably
increased when breathing was carried on entirely by
the mouth ; similarly, the respiratory undulations of
the blood pressure tracing were increased in ampli-
tude. He next investigated more closely the respira-
tory reflexes which originate in the nasal mucous
membrane ; of these three are known, namely, inhi-
bition of respiration, sneezing, and coughing, as a
result of stimulation of the nose. Inhibition of respi-
ration was observed to occur, according to the strength
of the stimulation, either in the phase of expiration
or of inspiration, or merely as a more pronounced ex-
piration. Sneezing was brought about by tickling the
nasal mucous membrane, and was found to consist of
a deep inspiration with simultaneous closing up of the
pharynx and mouth by the application of the tongue
to the palate, followed by an explosive expiration.
‘When the stimulation is slight, only the deep inspira-
tion is produced ; if the stimulation is strong, the deep
inspiration is followed by a somewhat lengthy inhibi-
tion of the same, which is frequently accompanied by
slight expiratory movements ; when the stimulation
is of moderate strength, an ordinary sneeze is the re-
sult. Aftersection of the phrenic nerves the deep in-
spirations were no longer observed. Dr. Sandmann,
by section and removal of the mucous membrane in
rabbits, has further examined the various regional areas
of the same, and found that sneezing can only be pro-
duced by tickling a limited area of the mucous mem-
brane. On the rabbit this area is found in the en-
trance to the nose on the anterior surface of the lowest
nasal muscle ; but in addition to this place, the same
reflexes may be produced by stimulation of the front
part of the septum and roof of the nasal cavity.
Sneezing cannot be produced by stimulation of any
other portion of the nasal mucous membrane. In
man the region of the posterior nasal openings is also
connected with the reflexes involved in sneezing in ad-
dition to the regions mentioned above. An anatomi-
cal investigation of the areas whose stimulation leads
to sneezing showed that they are supplied entirely by
the ethmoid nerve. Stimulation of thisnervein the orbit
was followed regularly by sneezing, which could there-
fore be produced to a certainty by stimulating the
trunk of the nerve. The third kind of respiratory reflex
—namely, coughing as the result of nasal stimulation—
could not be experimentally produced in the cats and
rabbits used in these experiments.

S

How to Teach a Pacer to Trot,
BY JOSEPH CAIRN SIMPSON.

Boots are applied, and there is little doubt that the
improvement in the trotters of the present day is great-
ly owing to the more intelligent use of these adjuncts.
Still it is manifest that boots and hoofs of the hind
feet, extending above the coronet, on the pasterns,
ankles, and shins, must, more or less, hamper the ani-
mal wearing them, and if the difficulty can be obviated
by a change of shoeing, it will be a superior method of
overcoming it. But if this change in the shoeing
should give a wrong bearing, an unnatural set of the
feet or limbs, the remedy would eventually be worse
than the disease. The use of tips presents a better op-
portunity to modulate the action than is possible to
accomplish -with shoes without endangering the feet
and limbs. An illustration, and one which has struck
me with the greatest force, is the change in the action
of the colt when first shod. He has been broken and
driven some before anything is placed upon his feet,
and his trainer will tell you that there will be a favor-
able change whenever he has the iron fastened to his
hoofs. In ninety-nine cases in a hundred the result
will be as predicted, and the shoes, weighing in the
neighborhood of a pound each, will increase his speed
by several seconds. Ihave found a tip of not more
than six ounces to have the same effect. Again, a
tendency to pace is overcome by a heavier shoe or the
resort to something else which has been found to have
an analogous effect.

One of the most successful trainers I ever knew in
converting the pacer to a fast trotter informed me that
to run the horse with feet weighted until he became
too tired either to run or pace was the most effectual
method he had ever found to overcome the propensity
for the lateral manner of progression. This proves
that a heavy shoe or heavy toe weight is inimical to
speed, either running or pacing, but is adapted to
the trotting gait, and the horse finding he can get
along easier when thus encumbered naturally tends to
relieve himself by adopting the action suitable to the
changed condition, and that which, tired beyond en-

durance in the other paces, can be sustained at the
trot. This isalso further proved by the other methods
which trainers employ tochange the pace into the trot.
The old plan was to strew the road with rails and ride
the animal over it; another, to practice the horse
through loose sand or deep snow ; and lately, in Texas, a
very fast trotter was converted by driving him on the
beach when the water reached his knees. The latter
method is evidently a very effectual one to cause the
horse to bend his knees, and the theory of the effect
of weight on the action and the practice coincide. It
is manifest that the knees must be bent more to enable
the horse to get through the water easily, for if the leg
were pushed along, the resistance of the fluid would be
great, consequently the horse soon learns to pick his
foot up as nearly perpendicular as he can, and thrust
well forward. The most approved theory is that the
weight influences the action more strongly where the
heaviest weight is placed, and with shoes made much
heavier on the inner quarter, the striking of the knee
will be more likely to follow, and a horse which hits his
knee with an equal shoe will avoid it when the outside
is made the heaviest. It will necessarily follow the
adoption of this hypothesis that weight on the toe will
have a greater influence on the action than the same
amount distributed over the whole foot; and though
the present form of the weight was invented to obviate
the bruising of the heels from the older-fashioned kind,
it was based on the scientific principle of the correla-
tion of forces. Thus, a bullet with one hemisphere
cast of a denser material than the other will fly in a
curve, the shorter radius being on the light side. The
lighter the side the greater will be the effect, and if the
power could be applied so as to overcome the attrac-
tion of gravitation, such a ball would describe a hori-
zontal circle.—Live Stock News.
—_—————tr— .
Quicksilver Ores,

Speaking on the character of quicksilver deposits,
Prof. S. B. Cristie, of the University of California, in
his testimony in a recent case-in San Francisco, says :
Quicksilver deposits, as a general rule, are very differ-
ent from those of the ores of other metals. Many
other metals occurin well-defined fissure veins, so that
there is no difficulty in following the ore, and in many
cases of calculating beforehand the amount of ore in
sight ; but with the exception of the deposit at the
Old Almaden in Spain, and to some extent the deposit
at the Idria in Austria, the quicksilver deposits, par-
ticularly those of California, are characterized by a
great and persistent irregularity, so that it makes the
mining of these ores much more difficult than that of
other metals. New Almaden is a striking example of
this irregularity. It has often occurred in the history
of the mine that there was none or scarcely any ore in
sight, and it has often looked as though the mines
must of necessity be shut down, and it has only been
by the most careful and painstaking prospecting or
dead work that it has been possible to keep up the
production of the mine. Very frequently large bodies
of ore will almost completely run out, and there will
be visible in the face of the works only a slight color-
ation in the vein matter, which indicates that there is
ore left in that particular place, and by following out
this little spring of ore carefully it may lead into a
large deposit. As a result of this, the workings of the
mine are necessarily very irregular, and it requires the
greatest skill on the part of the engineer in charge of
the works to keep up aregularand steady output of ore.
Many times in the past history of the mine, the pro-
specting work has not been carried on on a sufficient
scale, and this largely accounts for some of the irregu-
larities of the production of the mine in former times.

— et r—
How to Increase the Adhesion of Locomotive
Wheels.

At the recent meeting of the American Association
for the Advancement of Science, in New York, Mr.
Elias E. Ries read a paper describing some experi-
ments made by him with a view of determining
whether the increased traction observed on the Daft
Electric Railway in Baltimore and Hampden was due
to the passage of the current from the rails to the
wheels. In these experiments he came to the conclu-
sion that it was possible to increase the tractive force
from 50 to 100 per cent by suitable arrangements, and
he showed a model car in which the two front wheels
were insulated from the axle, and the two hind wheels
metallically connected with their axle and the body
of the car. He employed alternating currents of low
potential obtained from a transformer. The current
was led by a rubbing contact into the right front
wheel ; from there it passed into the rail, going then
into the right rear wheel, and by the left rear wheel
into the second rail, passing along the latter into the
left front wheel, where, by means of another rubbing
contact, it was led back to the transformer. The
author attributes the increase of friction between the
tires of the wheels and the rails to a change of mole-
cular structure and to the development of heatat the
points in contact, both of which effects are dependent
on the strength of the current. He proposes to in-
crease the traction of locomotives by mounting a small

© 1887 SCIENTIFIC AMERICAN, INC.

[OcToBER 1, 1887.

alternate current dynamo and transformer, the trans-
former being necessary in order to produce currents of
very great strength and low tension, which could not
be economically done direct fromn the dynamo. The
low tension current would be sent through the wheels
and rails, a rheostat being inserted in the cireuit, by
which the amount of current and the increase of frie-
tion could be regulated. He suggests that thissystem
may with advantage be employed on our elevated rail-

ways.
_—————er—-—

Origin and Progress of the Manufacture of Tin
Plate,

Mr. P. W. Fowler Neath, at a recent meeting of the
Iron and Steel Institute, gave some interesting infor-
mation in regard to the history of the tin plate indus-
try. Historic documents show that tin plate was known
at the time of the wars of Alexander the Great in the
Indies. Herodotus, 450 years before Christ, Diodorus
Siculus, Aristotle, and Pliny all speak of tin and the
use of it for preserving iron. The tin was extracted
from the mines of Setis and St. Michael’s Mount, and
brought to the shores of the Channel to be carried
through Gaul to Massilia (Marseilles).

At the beginning of the 17th century, the manufac-
ture of tin plate was in a flourishing condition in Bo-
hemia. In 1620, the Duke of Saxony established this
industry in his states, and in 1665 it was in full pros-
perity, according to the testimony of Andrew Yarran-
ton.

The plates were hammered by hand, and then pick-
led in sour barley water, for want of acid. This ope-
ration took several days, while with sulphuric acid it
can be performed in a few minutes. The tin plates
were packed in casks weighing 140 Prague pounds, and
carried on the backs of animals over the mountains to
Leipzig, or transported down the Elbe on sleds in win-
ter.

From 1650 to 1680, at the instigation of Colbert,
aided by Mr. Reaumur, who, like Yarranton, had visit-
ed Germany, an effort, which proved unsuccessful, was
made to introduce the industry into France. Yarran-
ton states that the iron trade was depressed in England
in 1665. The importations from Sweden, Germany, and
France lay heavy on the market, and the samewas the
case withWelsh tin, and so he conceived the idea of en-
dowing his country with the tin plate industry, which
he had seen so prosperous in Saxony. A syndicate was
formed, but nothing was done until 1720, when Major
John Hanbury established the first factory at Ponty-
pool.

The following are the improvements that have been
introduced into the industry since then :

In 1728, the plates began to be rolled at Ponty-
pool, instead of being hammered as before. In 1745, a
vessel filled with melted grease was used for heating
and preparing the iron before tinning it. 1In 1770, coal
was applied to the manufacture of the iron. In 1806,
sulphuric acid was substituted for sour barley water
for pickling the plate. In 1829, Mr. Thomas Morgan
reheated the plates in closed cast iron boxes, instead of
bringing them intocontact with flames. In 1866, Messrs.
Morewood & Sanders took out a patent for rolling tin
plates as they came from the tinning crucible. In 1874,
pickling apparatus were introduced. In 1875, the Mar-
tin-Siemens soft steel was substituted for Swedish iron.
In 1883, appeared the Thomas soft steel.

The tin plate industry is now consuming 460,000 tons
of English iron and steel a year that would be useless
for the same purposes if it were not coated with tin.

In 1885, there were 96 tin plate works, with 320 rolling
machines, and the mean production of each machine
was 96 barrels per day. During this same year the pro-
duction was 7,130,000 barrels, 5,230,000 of which were for
exportation.

The manufacture of fruit and meat cans is enormous.
Three million barrels give 875,000,000 of these. It isdue
to them that the entire world receives from the far
West salmon from the Oregon, mutton from the plains
of Australia, fruits of all sorts from California, lobsters
from Massachusetts and Nova Scotia, oysters and
peaches from Baltimore, sardines and green peas from
France, pineapples from the Mauritius Islands, apri-
cots from Lisbon, milk from Switzerland, preserves
from Tasmania, and a host of products from foreign
climes. These boxes have become a necessity to mod-
ern civilization.-—Revue Industrielle.

The Sense of Temperature,

Dr. Goldsehneider lately presented and explained to
the Berlin Physiological Society plates illustrating the
topography of the sense of temperature. The sense of
heat and cold was determined for the whole surface of
the body, and arranged in a series corresponding to
twelve degrees of intensity. As a general result, it
was found that the sense of cold is more extended
than that of heat ; that both senses are more devel-
oped on the trunk than on the extrewmities ; that the
sense of temperature is less acute in the median line
of the body ; that the distribution of this sense over
the surface of the body is quite different from that of
the sense of touch; and that the points of exit of the .
nerves possess little or no sense of temperature.
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ENGINEERING INVENTIONS.

A stuffing box has been patented by
Mr. Erastus G. Medrick, of Middletown, N. Y. Ithas
‘wedge-shaped packing rings held in a gland and oper-
ated on by a piston fitting steam tight, a ring surround-
ing the wedge-shaped packing rings, the invention being
especially adapted for steam cylinders and steam chests.

A safety water gauge has been pa-
tented by Mr. Peter Barclay, of Winthrop, Mass. This
invention covers a construction whereby the valves
connecting a boiler with the glass sight tube will
close automatically, and prevent the outward passage
of steam and water, in case the sight tube shouid be
accidentally broken.

A railroad rail has been patented by
Mr. Samuel M. Jacobs, of New York City. It is
designed more particularly for street railways, and is
made with a lengthwise groove, and with lower or
bottom recesses at intervals into which the groove
opens, forming a guide to peripherally toothed or
flanged car wheels, and being practically self-clearing
of dirt.

A car brake has been patented by Mr.
Edward B. Warren, of Plankinton, Dakota Ter. Com-
bined with the brake lcvers is a swinging gearplate, a
gear wheel on the axle, and means for throwing the
gear plate in and out of gear, and other novel features,
the brake being controllable from the locomotive, and
heing efficient when the train is moving forward or
backward, in a straight line or on curves. The patent
embraces the large number of twenty-four separate
claims.

—_—t———

AGRICULTURAL INVENTION.

A combined plow and harrow has been
patented by Mr. William P. Clark, of Elberton, Ga.
The invention covers an implement having interchange-
able parts which may be bolted together to form an A
or V harrow, a right or left side harrow, or a cultivat-
ing plow.

MISCELLANEQOUS INVENTIONS,
A button has been patented by Mr.

Pierre A. Raymond, of Grenoble, France. It is a
spring buttond esigned especially as a glove fastener,
the invention covering an improved construction of a
similar hutton formerly patented by the same inventor.

A perfumed artificial flower has been
patented by Mr. Solon Palmer, of New York City. It
has a pervious receptacle adapted to contain a perfum-
ing powder and concealed within the petals of the
flower, the stem of the flower extending into the mouth
of the receptacle.

A galvanic battery has been patented
by Mr. Horatio J. Brewer, of New York City. The in-
vention consists of a method of filling and packing
the electro-negative material in a bag tightly around the
carbon electrode, and maintaininga firm contact be-
tween the electrode and the clectro-negative material.

A pendulum level has been patented
by Mr. Oscar B. Fuller, of Burlington, Kansas. This
invention relates to angle-measuring implemnents where-
in a pendulous bob determines the vertical line, and
affords a simple and improved construction, to increase
their sensitiveness and accuracy and to render them
more convenient in use.

A churn dasher has been patented by
Mr. Lewis D. Bunce, of Salt Lake City, Utah Ter.
The dasher blades are secured on a vertical dasher
shaft by means of radial wings projccting from the
shaft, the wings being formed on the shaft at a small
cost, and forming a simple and efficient means of secur-
ing the blades thereto.

An inhaler has been patented by
Messrs. Edgar S. Werner, of New York City, and John
P. 8. Gifford, of Chatham, N. Y.
inhaling and exhaling tubes, and provided upon the
inside with a coiled wire for holding sponges out of
contact with the interior of the casing, in combination
with mouth and nostril tubes connected to the casing.

A pavement has been patented by-Mr.
Elwin A. Snow, of Jacksonville, N. Y. Itispreferably
made of cast iron, and consists of a series of platesor
blocks, with supporting bars on their under surface, with

means for locking the plates together, making a pave--

ment which can be readily and quickly laid, and will be
durable and self-supporting over unneven ground,
ditches, etc.

A machine for printing oil cloths, etec.,
has been patented by Mr. George Davison, Jr., of
Brooklyn, N. Y. The invention covers a novel con-
struction and combination of parts for a machine
capable of printing any number of colors upon any
width cloth, and in which the print rollers are made
sectional upon a central shaft, whereby they may be
adjusted to the width of the cloth.

A documental file has been patented
by Mr. John M. Willis, of New York City. It has
separable front and back flaps and a number of detach-
able backs of vgriable widths for connecting and hold-
ing the flaps at different distances apart, rendering
documents inaccessible to dust, moisture, etc., and
being particularly adapted to receive and preserve legal
documents.

A magnetic register connection .for
water meters has been patented by Messrs. Albert S.
Dietzman and George Cressey, of Louisville, Ky. This
invention utilizes a permanent magnet moving in the
water withthemechanism of the meter, and influencing,
through the walls of the case, an armature with contacts
controlling an electric circuit outside of the meter
case.

A lumber assorter has been patented
by Messrs. Horace B. Phillips and William M. Whaley,
of Suffolk, Va. The machine comprises a series of
guideways with receiving ends near the trimming sawe,
and exterding away to separate points of delivery, the
guideways having actuated rollers at the bottom, upon

It has a easing withN

which the lnmber rests and is moved away, in connection
with various novel features.

A water heater has been patented by
Mr. Henry Stutsman, of East Portland, Oregon. It is
for use. in connection with stoves, ranges, etc., and
combines with a reservoir a cylinder connected at top
and bottom therewith, the cylinder having radial tubes,
etc., to provide for heating a large quantity of water,
and give a good circulation thereto, without any extra
expenditure of heat.

A wagon end gate has been patented
by Messrs. Robert R. Tichenor and Philetus Walker, of
Henning, Minn. The side boards of the wagon have
apertured plates, with flanges on their rear edges, and
threaded shanks on their lower ends extending through
the bottom of the wagon, and there are other novel
features, 8o that the end gate may be readily removed
and replaced, and will securely bind the ends of the
side boards of the box.

A cactus singer has been patented by
Mr. Ernest W. Vacher, of Derby, Texas. It is an ap-
paratus which can be conveniently carried, and has an
oil reservoir and a butner with a wire cloth to which
just sufficient oil is supplied for each occasion of use,
the flame being forced out through a narrow opening of
the burner to a height of two feet if desired, the device
being inexpensive, and one which can be used without
danger.

A machine for forming veneer drums
has been patented by Messrs. Wilson Godfrey and
George W. Halstead, of Brooklyn, N.Y. The inven-
tion coneists of the combination with a forming cylin-
der of two curved jaws adapted to fold the veneer
around it, means for lifting the formibg cylinder, which
is formed with a recess combined with special clamping
mechanism for binding the lapped edges of the veneer,
with other novel features.

A cloth-cutting machine has been pa-
tented by Mr. Thomas W. Parshall, of Brooklyn, N. Y.
It consists of a very thin endless belt knife mounted in
a light base and upright, motion being communicated
by a light belt.from a flexible shaft or otherwise, the
oppoeite sides of the belt blade running close together
in opposite directions, and the base being made of con-
venient shape to be slipped readily under a pile of cloth
to be cut, the edges of which are thus brought against
the two opposite moving edges of the belt knife.

A gas regulator has been patented by
Mr. Cary Pattrell, of Derrick City, Pa. Combined
with a T coupling, having a valve seat to one side of
its inlet opening, is an expansible casing connected to
the end of the coupling opposite the valve seat, a stuff-
ing opposite the valve seat, a stutfing box in alignment
with the valve seat, and a screw stem passing through
the stuffing box and casing into the coupling, with
other novel features, for automatically regulating the
quantity and pressure of the gas.
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For which Letters Patent of the
United States were Granted

September 13, 1887,
AND EACH BEARING THAT DATE.

|Seenote at end of list about copies of these patents.]

Acid. apparatus for conoentmtinz sulphurlc, J.B.
F. Herreshof. .
Adding-machine. E. W. Vest........c...cooouaeee veo
Advertisements and transparencies, frame for, ¥.
B.RAY..eoieutiiee smerieriinieiniiniesieneenn oo 369,737
Air or gas gauge, recording speed and pressure,
Gordon, Jr., & LLOWAOD....ccociiiiieeiiiernnnaens 869,932
Annunciator call system, electrical, ¥. J. Patten.. 369,810
Atomizer and syringe, combined, S. W. Beall...... 369,767
Atmospheric brake; A. B. Murray. .
Axle box, car, F. Peteler..........
Axle box, car, M. L. Stearns.. .
Axle lubricator, L. F. Yans........ teeeresesenenianes
Bag. See Traveling bag.
Bag lock, W. T. Milliken........c.ceceeeenee PO 369,730
Ball trap, C. F. StOCK (T)....ccvviiiiiinnnnnieniiinnns
Bar. See Draw bar.
Battery. See Galvanic battery.
Bed bottoms, cover for spring, Horton & Siefkin.. 369,791
Bell, electric, H. P. F. Jensen et al..................
Bell, electric call, J. G. Noyes.....
Bell rope, M. Riley............ ......
Binders, tension for twine, E. K. Hi
Biscuits, etc., machinery for piping or decorating,
E. Herisse............ cee viennnns
Blasting powder, K. J. Sundstrom
Board.

369,789
vee 370,025
See- Harvester butting board. Organ
socket board.

Boiler. See Steam boiler. .
Bolt threading machine, C. E. Roberts............. 369,963
Box. 8See Axle box. Miter box. Stuffing box.

Box, J. P. Buckingham............cooouuue PPN 369,688

Boxes, frames, and like structures, joint for cor-
ners of, W. A. Eddy
Bottle mouths, tool for forming grooves in, B.

369,927

StODer....ciiiiiiiiiiiiiiiiiiii e
Bottles, machine for wiring corks in, N. B. Ab-

17 869,763
Brake. See Atmospheric brake. Car brake. T

Wagon brake.
Brake shoe and head, J. P. Race ............. crrenn 369,736
Bread sponge raising device, J. Conway.. . 869,776
Brush, H. E. Fowler ........ccooeeeeeenn. . 869,985

Brush locker, G. J. Brennan.. .
Buckle, hame strap, M. E. Zeller.

Buckle, strap, C. H. Kreer...... 369,705
Burner. See Gasoline burner.

Bustle, L. S. BOrtree.....cccceeeiecenciecccenncns vee. 369,979
Bustle, A. H. Jackson.. ... 389,943
Button, P. A. Raymond . ... 369,882
Button or stud, H. H. Curtis......... .ccceiieerennns 369,695

Buttons, machine for manufacturing, G. Heid-

| cactus singer, E. W. Vacher....
Calendar, E. C. Jayne...............
Camera. ' See Phomgraphlc camera.
Car brake, A. Faneufl..
Car brake, M. Klngman .
Car brake, E. B. Warren....
Car brake, railway, G. F. Card
Car coupling, G. H. Brooks...
Car coupling, J. K. Bywaters.
Car coupling, J. H. Conn..
Car coupling, C. E. Haupt...
Car coupling, F. McMahon...
Car coupling, D. Schofield..
Car coupling, J. C. Souleyret
Car coupling, Westbrook & Cook.

esesecestevenns

Car wheel, W. B. Swartwout....... o
Cars, buffer brake for railway, H. 8. Richard...... 369,814
Cars, heating apparatus for street, J. M. Se-

[ T T T T T T PPN 369,743
Carbons, apparatus for making, J. T. Lister (r) . ." 10,866

Carriage bows, die for forming st.ump joints for,
Davis & Casey
Carriages, locking device for, G.
Cart, road, J. Snowley... ...cccoevveennnns
Cartridge implement, J. H. Barlow............ . 369,833
Case. See Watch case. )
Celluloid or analogous material, die for moulding
hollow articles of,.J. A. Furman........... veee. 369,784
Chair. See Folding chair. Reclining chair.
Chairs, head rest for, J. Hogan...........ccccevvueen
Check rower and drill comblned, wheel,

Chimney cleaner, M. O’'Neill..
Chuck, lathe, L. E. Whiton
Churn, cream testing, F. B. Fargo..........v..:....
Cigar and cigar mould, H. T. Ofterdinger
Cleaner. See Chimney cleaner. Moss cleaner.
Track cleaner.
Clevis for vineyard and orchard plows, adjustable,
................ veeeeenas.. 369,809
‘Clutch, preumatic, J. P. Noyes 369,807
Coalhod, J. Ringen......c.ccceovvviiiin eennnn . 369,962
Coloring matter, manufacture of blae, J. Anna-

heim... .o tiviiiiiinn tiie creiiiciiiiies ... 369,764
Concrete, apparatus for the preparation of, E.

Coignet.. ...covvvriiin  ciiiidiiiiiieiiiiiie. . 369,920
Conduit for electric wires, underground, G.

53 T -

Connecting rod, J. Richards.... ....
Copying pad holder, D. J. Champion..
Corn sheller, B. B. Price......... [ .
Cornets, tremolo attachment for. F. Menzen-

Cotton gin attachment, R. M. Blackwelder........ 969,978

Coupling. See Car coupling. Thill coupling.:

Coupling breaker, R. H. Smith...........c.cco coeee
Coupling tool, A. Nutting.....
Crane for coal carts, T. M. Hackett.
Crusher. See Ore crusher.
Cultivator, Packer & Gaede
Cultivator, Maloney & Schrenk.
Cultivator, P. P. Mast.........
Cultivator, wheel, C. R. Davis...
Curtain fastener, W. H. Votaw

Cut off valve, rocking, Mathias & Mendenhall ..... 369,802
Cutter. See Meat cutter. Vegetable cutter.
Cutter head, F. Gleason............ teessceenne sosann 369,785
Cutting and marking, convertible lmplement for,

F. E. Buddington.......... P RO ((1X1 13

Cutting tool gauge, L. Blair...
Dental matrix, T. B. Fletcher.......
Diffusing apparatus, M. L. E. Duval............ e o 369,844
Diffusing apparatus, mechanical device for.shut-

ting the doors of, M. L. E. Duval..
Display frame, E. A. Tracy..........
Ditching machine, R. H. Kersey....
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Draught equalizer, E. C. Currey ..
Draw bar and bumper, F. Peteler.

. 870,009
. 869,734

Dredger, H. B. Angell .. 869,976
Drill. See Seed drill.

Dumb waiter stop, W. M. Seaward.............. tee. 369,967
Dust collector, O.' M. Morse . 370,0&), 310,021

Dyeing, apparatus for, Sampson & Jenlous 869,996

Eaves trough hanger, O. Harley.......... ... 369,708
Egg cabinet, revolving, Tellefson & Gunderson... 369,753
Egg tray machine, G. L. Ja€ger..........ccceevmennns 369,944
Electric machine or motor, dynamo, E. Thomson. 369,754
Electric motors, regulation of, 8. S. Wheeler...... 870,000
Electrical cut-out, N. F. Stoddard.................. 369,889

Electro-magnetic brake clrcults, governor for, G.
F. Card
Electrotypes, apparatus for backlng, R. Gnlch-
WItZ cieeeiieieiieiennieiieniiiiiecsccccecce ecncans
Elevator. See Hydraulic elevator. Safety ele-
vator.
Embroidery machine, T. Keith
End gate, wagon, J. T. Snoddy....
End gate, wagon, Tichenor & Walker
Engine. See Rosette engine. Steam engine.
Feed water heater,W. L. Mapel..
Feed water heater and purifier, J.

369,950

. Hoppes,

869,712, 369,713, 369,714
Feed water, heating, L. De Naeyer............ PR 316,010
Fence, S. P. Stiles. . .... 869,751
Fence, J. W. Trinkle... . 370,027

Fence, barbed, H. Utter.
Fence post, J. W. Davy...
Fibers and manufacturing paper pulp, disinte-
grating, H. Blackman
Fibers and manufacturing puper pulp, process of
and apparatus fordisintegrating, H. Blackman 369,834
File cutting machines, chisel holder for, J.

File, documentsl. J. M. Willis..
Filter, cement, J. W. Hyatt.
Filter, coffee, L. W. Buxton...
Filtering medium,J. W . Hyatt....
Filtering substance, J. W. Hyatt..
Fire escape, R. Bemish........ ..
Fireproof partition, T. Bailey ..
Floor boards, gauge for, J. F. Hostetter..
Flower, perfumed artificial, 8. Palmer..
Flux, W. Rennyson...
Folding chair, J. P. Gage..
Folding table, H. A. Hulet..
Fracture apparatus, H. H. Clark.........
Frame. See Display frame. Wool packing
frame.

Fruit press, R. M. Hunter
Fur blowing machine, T. F. Fay
Furnace. See Heating furnace.

Gauge. See Air or gas gauge. Cutting tool gauge.

Siding gauge. Water gauge.

Galvanic battery, H. J. Brewer
Garment or cuff holder, 8. P. Babcock
Gas burner regnlntor. H. W. Rappleye.. e
Gasoline burner, generatlng, J. B. Wallace... ....
Gate. See End gate.
Gate, J. W. McAlister.
Gate, J. Sisung, Jr......
Gearing, frictional, D. Wilde

.. 370,015
. 369,699

. 369,769

Generator. See Steam generator.
Gig tree and attachments, C. O. Gregory..... cenene 869,707

Glove tastener, G. Geary..........
Glove fastener, W. J. Thompson
Gold leaf, prodnctlon of sheets of, C. A. erzht.
Gratin binder, Colnhqn
Grain cleanlng and washing apparatus, J. I.

... 969,893
369,762
369,698

Gun, breech-loading, C. Rostel
Guns, lock mechanism for breech-loading, Pierce

Smith. .. . . 369,812,
Hand press, G. W. King . 869,990
Handle. See Shovel handle.
Hanger. See Faves trough hanger.

Harness attachment, W. H. Du Bose

Harness chafe and loop, F. W. R. Bradford...

Vessel handle.

Harrow and clod crusher, combined, W. Brown... 369,686
Harvester butting board, C. H. Salzman
Hat holder, J. M. Harrison..
Hay press, W. H. Bryant...............

Heat regulating apparatus, electric, W. A. Con-

Heater. See Feed water heater. Water heater.
Heating and ventilating prisons or other build-
ings, C. E. Felton
Heating furnace, E. C. Condit
Hoisting and conveying machine, A. E. Brown.
‘Hoisting bucket, M. Delory...
Hoisting bucket, L. G. Ladd.
Holder. See Copying. pad holder. Gar
cuff holder. Hat holder. Oil can holder.
per holder. Pencil holder.
holder.
Hook. See Wardrobe hook.
Horseshoe, J. B. White .
Horseshoeing apparatus, J. Lindsey ... 869,724
Houses, warming and ventilating, E. 8. Wicklin.. 369,828
Hub, vehicle, J. M. Sweet
Hydraulic elevator, W. T. Fox
_Hydraulic jack, R. H. Dudgeon (r)
Hydraulic jack, O, H. Mechem....
Incubator, F. Biven
Inhaler, Werner & Gifford
Ink, composition for softening printers
Stanchfield
Insulated electrical conductors, manufacture of,
Jo T JAQUEB...eencneeenaiteenrnneieenennennens .ee . 369,793
1ron. See Smoothing iron.
Jack. See Hydraulic jack. Wagon jack.
Joint. See Railway rail joint.
-Knob, E. J. Blackham
Land roller, J. F. Packer....
Lathe, grinding, C. M. Brown ...
Lemon squeezer, J. T. Hodson.
Level, pendulum, O. B. Fuller..
Level, plumb, A. Spranger..
I.ever, reversing, J. Player
Lighting, etc., apparatus for supplying hydrocar-
bon and other liquids for, Mitchell & Warren.. 369,570
Lightning conductor, W. Brown
Lock S8ee Bag lock. Oar lock. Seal lock.
lock.
Locomotive whistles, device for automatically
blowing, C. Hess..............
‘Loom shuttle spindle, I. A. Blood
Looms, dobby for, J. Hollingworth
Lubricator. See Axle lubricator.
Mangle, clothes, J. & W. Addison..
Meast cutter, A. Shepard.... .
Metul crimping machine, F. R.
Metal working machine, compound, Olsen &

Pa-
Picture title

Trap

82311 0 11 Y eeee. 369,872
Milk, testing, G. De Laval........ cetesseccsnssesens. 309,841
Mill.- Seg Sawmill. : :

. Mirror, tfplicate, J. Saltar, Jr....
- Miter box, Brewster & William,
Mortising machine, H. M. Darling.

.| Powder.

| Press.

Moss cleaner, picker, curler, and separator, C. E.

Anderson
Mothproofing curled hair, J. & J. Ruch, Jr
Muff, M. Salamon
Nail plate feeder, J. C. Gould..
Non-condncting filling or lining, G. Kelly

.. 869,616
.. 869,789
. 369,817

. 969,796

QOar lock, H. M. HOyt......c.ccoceiiiiinnnnn. 369,715
Oil can holder, E. G. Bruner..............cccoevueeee 370,004
0il from cotton seed, extracting, Hunt & Wilson. 369,857
Oil press plate, C. Woodman..........cceeueveennnns 869,761
Orange sizing and assorting machine, T. Hiatt.... 369,939

Ore crusher, P. 8. Balkwill...
Organ, reed, F. Little
Organ socket board, cabinet, J. R. Hessler
Oven grate, J. H. Allyn....... .

Pan, A. Bardell
Paper box machine, M. F. Wilson.....
Paper, device for feeding and delivering

.. 310,002
.. 369,725
.. 369983
.. 869,831
.. 869,832
. 969,900

369,856

. 869,692
369,747

Paper making machines, stuff chest for, R. Smlth.
Paper pulp, process of and apparatus for manu-
facturing, H. Blackman......
Paper receptacle. O. H. Hicks ..
Paper, water proof composition for, W. H. Fay... ¢
Peg cutting machine, I.. D. Schoonover............
Pencil holder, pocket, F. White
Pencil sharpener, J. R. Baker et al.
Peptone. obtaining, E. Merck........ «......ccvueeee
Petroleum, extracting paraffine or other bodies
from, Aab & Campbell
Photograph camera, W. Schmid...
Photographic camera shutter and diaphragm, A.

Pickax or mattock, J. W. Crandall.
Picture title holder, 8. G. Detwiler.....
Pipes and tubes, casing for, M. R. Colvin.
Pitman, K. I.. Emerson
Planters, check row attnchment for corn, A. J
Walters
Plow, W. L. Casaday.
Plow, J. D. Henderson.
Plow, ¥. B. Manly.
Plow, shovel, T. J. Barwick.........cccieeeeees ween
Post. See Fence post.
See Blasting powder.
See Weight power.
See Fruit press. Hand press. Hay press.
Printing device, A. Shedlock
Printing machine, perfecting, R. M. Hunter.......
Printing machines, receiving table for, C. B. Cot-

. 369,773
. 369,846

............ .. 869,755
.. 863,981
.. 369,788
. 369,727
369,905

Power.

Printing presses, paper folding attachment for,
T. C. Dexter

Pulley, W. R. Johns....

Pulp or fibrous material and the resulting mate-
rial, treating, F. E. Keyes

Pumps, valve for vacuum, C. Peterson

Radiator, steam, G. W. Lloyd

Rail. See Railway rail.

Railway cross tie, W. L. Van Harlingen, Sr........ 369,755
Railway cross tie, W. I.. Van Harliogen, Jr....... 869,756
Railway d signals In cc ion with switch-

es, means for operating, H. Roser.... .........
Railway rail, 8. M. Jacobs....
Railway rail joint, B. Franklin.......
Railway sigiul, electric, J. H. Farrar 2
Railway snow plow, W. H. Herbert.. «ees 569,709
Railway switches, means for operntimz. H. Roser 869,815
Railways, combined visual and audible signal for,

F. H. Treacy.
Razor, safety, H. C. Bliss..
Reclining chair, rocking, F. Nalml
Rectifying apparatus, F. Pacziga
Regulator. See Gasburner regulator.

Rod. See Connecting rod.

Roller. See Land roller.

Rosette engine, automatic, E. A. Marsh.... .......
Rules, manufacturing inlaid, T. Kundtz...
Safety elevator, J. C. Souleyret....

Sash fastener, J. H. Shaw
Sash weight, I.. C. Matteson... .
Sawmill, band, D. C. Prescott........cccccuuunnne ... 369,851
Sawmill carriages, feed mechanism for, Emerson

& Starbird 369,781
Sawmill carriages, offset for, Clevelnnd & Hanson 969,982
Saw tooth, removable, J. Class..........c.cccevunenn 869,919
Saws, machine for milling the ends of band, J L.

.. 869,930
Scale, automatic grain, H. L. En,rle .. 369,698
School seat, A. Winkler. ... 869,829
Scissors, apparatus for sharpening, J. F. Camp-
Scraping and gradlng machine'. earth, J. Trethe-

WAY, Il eridenenes tnunenne
Seal lock, Richey & Robbins........
Seat. See School seat.

Seat, A. Winkler

Seed drill, J. H. Johnson

Semaphore blades, device for operat,lng, F. H.
Treacy e .

369,824
onees 969,984

.. 370,029
369,859

. 869,822

Sewing machine, J. M. Curry 369,694
Shaft, flexible, W. B. Mann.... 369,865
Shank and heel burnishing machine, R. Ashe. 362,619
Sheet metal, press for cutting and stamping arti-

cles of, N. (. Stiles....ccocveiieiininnennnns ceeere. 369,970
Sheller. See Corn sheller.
Shingle sawing machine, W. J. Perkins..... . 869,811
Shoe, rubber, M. V. Barney.. 369,766
Shovel handle, J. O. Mantor. 869,800
Siding gauge, P. V. Moberg . 370,019
Sign, sheet metal, J. Meyer........... . 869,955

Signal. See Railway signal.
Signaling apparatus, compensating device for, F.

Slippers, making, C. J. Eisenbeis

Smoothing iron, T. Wollworth.. . 369,830
Sparkarrester, L. C. Hartsough.......... . 864,934
Spinal distortion apparatus, J. McComber . . 369,808
Spinning machine bobbin, G. R. Holt........ ..... 869,942
Spooling and winding machines, thread guiding

and tension rcgulating device for, A. W.

MatheWson......ovvvvieinnninviieereeennnnnnnnnns 869,868
Stand. See Wash stand.
Staples, machine for inserting and clinching me-

tallic, W. J. Brown, Jr.....c.ccoo.vciiiinennnceennen 869,916
Steam boiler, H. L. Earle et al..... . 369,697
Steam cylinder jacket, R. Creuzbaur.. 869,922
Steam engine, compound single nctlng. R Crenz-

DAUT.. +eeeiieeeanaeceeeconnnne voe cenneee eeeean 369,923
Steam generator and radiator, combined, R. G.

Ferguson........ovuien covenienineinnasmennnees -0 310,012
Stocking supporter, Arthur & Gray.. . 869,678

Stone and mannfacturlnz. artificial. .l 8. Peirce
8tone saw, J. Peckover.. S

Store service. W. R. Co]e .
Stove, cooking, E. W. Anthony

Strainer, C. A. Bryant.... ......... 369,687
Strainer support and strainer, E. C. Bruen......... 369,950
Stuffing box, E. G. MedricK....c.ovovieiiinninnnnnn. . 369,869

Supporter. See Stocking supporter.
Switch and signal mechanism, F. H. Treacy..... .. 369,823
Switch mechanism, F. H. TTeacy.....cceceeeeeeeee.. 369,820

Table. See Folding table.
Tank. See Water closet flushing tank.
Tea or coffee infuser, W. F. Schutte..
Telegraph, railway, L. J. Phelps....
Terret, roller, M. Werkheiser...
Thill coupling, S. Burdsall
Tie. See Railway cross tie.
Tile, machine for laying drain, H. F. Fisk..
Tire tightener, R. Jennings..............
Tobacco dressing machine, A. Marx..
Toy pistol, T. H. Brown
Track cleaner, T. A. Fraser.
Transfer sheet, W. Jones
Trap. See Ball trap.
Trap lock. J. F. Wollensak
Traveling bag, valise, etc., F. 8. Joline..
Truck, J. Coup
Truck, bucket, A. E. Brown.
Truss, Horick & Storrs..
Tuyere, P. Simon
Type containing channel, L. K. Johnson
Type writers, automatic reverse movement and
spacing mechanism for ele_ctrical and me-
chanical, J. F. McLaughlin...
Umbrella support, W. D. Stillman

Valve, automatic sprinkler, E. T. Copeland 369,840
Valve controller, electric, W. H. Markland.... ... 369,801
Valve controller, elevator, T. W. Heermans... .. 869,936
Valve, steam. K. Knott. ......ccciiiiiiniiinns oo 369,797

Valves, means for controlling elevator, T. W.
Heermans
Vegetab'e cutter, W. L. Hinsch
Vehicle, two-wheeled, W. M. Graham.. .
Vehicles, runner attachment for wheeled L. S
McCray .
Velocipede, D. E. Kempster.
Velocipede, G. W. Mallette..
Velocipedes, watch bracket for, J. Foley, Jr..
Vessel handle, F. C. Kasch
Wagon brake, T. Rood
Wagon jack, C. O. Kelley... )
Walls and other purposes, manufacture of deco-

rative materials for, T. J. Palmer . 369,957
‘Wardrobe hook, Jayne & Crosby...... . 369,946
Wash stand, N. O. Bond....... . 969,684
Washing machine, A. Berdan . 369,906
Washing machine, J. L. Wilber . 369,759

‘Watch balances, machine for turning and polish-
ing the rims of, E. A. Marsh... .
Watch case, C. F. Morrill
Water closet flushing tank, J. & G. Douglas........
Water gauge, safety, P. Barclay..
Water heater, H. Stutsman
‘Water in reservoirs, aeration of, J. W. Hyatt.
Weight power, J. B. Sweetland.
Well boring, jar for, E. Lloyd...
Wheel. See Car wheel.
Wheel, ¥. H. Harris.....
Wheel, J. F. Packer....
‘Wheels for the insertion ofarbors, device for sup-
porting, J. T. Kenworthy......... ..ccceveeneen
Wire and winding the same upon a cylinder, ma-
chine for cutting teeth in, D. B. Haselton......

369,851

‘Wire twisting machine, W. M. Augustine.......... 369,765
Wool packing frame, T. Elsasser............ .. 369,984
DESIGNS.

Carpet, E. Fisher
Carpet, J. Fisher.
Curpet, H. Horan....

Carpet, W. L. Jacobs..
Carpet, O. Righter...
Carpet, C. W. Swapp.
Fan, A. L. Brainard
Hat, C. J. Heller........... .
Hub, wheel, J. Maris........
Picture hanger, W. M. BrinkerhofT...
Railing, J. W. Bessell
Shoe, J. Elderken
Stove, heating, Kahn & Thiem..
Stove, heatiug, J. A. Price....
Type, font of printing, W. Barnhart.

..1%,706 to 17,708

..17,12 to 17,126
17,708
... 19,710
.. 17,119
.. 17,704
. 17,102
17,105
17,18
17,720
. 17,701

TRADE MARKS.

Carpeting, ingrains, and mattings, hemp, Lamond
& Robertson . 14,760
Champagne,H. M.
Chemical substances for agricultural and horti-
cultural purposes, dog and sheep washes, and
preparations for destroying parasites, disinfec-
tants, and antiseptics, J. Ascough.. . 14,746
Cigars, Schnbmehl, Pratt & Co . 14,765
Cosmetic, K. R. Hennessey.. ... 14,758
Cotton and woolen fabrics and yams, Natlona.l
Manufacturing Company
Crackers, biscuits, wafers, cakes, and Kkindred
articles, F. A. Kennedy Company
Dyestuffs, and colors and other chemicals, Fab-

riques de Produits Chemiques de Thann et de

Mulhouse.... 14,767
Eucalyptus for a boiler scale eradicator, prepara-

tion of, Downie Boiler Incrustation Preventive

Company. . . 14,756
Gelatine, R. Cox ...................... 14,754
Harness and saddles, L. D. Stone & Co .. 14,766
Laundry blue, detergents, and starch, J. Ascough. 14,747
Leather, shoe and harness, F. Turner.......... eeee. 14,767
Medicinal preparation for external and internal

use, fluid, Radway & Company .. 14,764
Medicinal remedies, certain, 1. A. Detchon.. . 14,755

Medicinal remedies, certain named, A. K. Car-
.. 14753
. 14,768

Metal tubes, Warren Tube Company.. ... .
Toilet preparations and articles, cert.ain, J &,E.
AtKiN8OD.... tevvnr veiiiiiiiiiiiiiiiianans 14,748 to 14,751
Toilet preparations, medicated, Potter Drug and
Chemical Co
Wine or champagne, sparkling, New Urbana Wine
COMPADY...iover vererennieraniecsescrscecrsnen.

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

Canadinn Patents may now be obtained by the
inveutors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost willbe a little more. For

full instructions address Munn & Co., 361 Brosdway, |

New York. Other foreign patents may also be obtained.

© 1887 SCIENTIFIC AMERICAN, INC.
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Wdvertisements.

Hulde Page, ench insertion = = = 75centsa line.
k Page, each insertion - ~ « $1.00 a line.

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

International Exhibition

INDUSTRY SCIENCE, and ART,
KELVINGROVE PARK, GLASGOW, 1885,

Patron Her Most Gracious Majesty the Queen.

Honorary Presldent His Royal Highness th
Prince of Wales, K. %x., T. gliness the

President, Sir Archibald C. Campbell of Blytheswood,
Baronet, hairman of Executive Council. The
Honorable Sir James King ot Cam ﬁsle, IL.L.D., Lord Pro-
vost of Glasgow ; Secremry. Wm. M. Cunningham; Gen-
eral Manager, H. A. Hed

The classitication includes Afrlcnlture Horticulture,
and Arboriculiture, Mining, Civil Engineering, Naval Ar-
chitecture and Engineering, Machinery of all kinds, Rail-
way Plant and Road Carriages, Chemistry and Allied
Industries, Food and Drink, Industrinl Des1gn and Man-
ufactures, Education and Music Fine Arts—Women’s
Industries Section. ArtisanSection—Power, Steam, Gas,
and Water free. )

The building and grouunds cover sixty acres. Applica-
tion for space must be made before November 1, 1587,

Offices—27 St. Vincent Place, Glasgow.

Prospectuses and application forms can be obtained
from A.MacCorkindale, Mutual Life Insurance Co., 32
Nassau Street, New York.

Arrangements have been made with the State Steam-
ship Company, the Anchor Line, the Allan Line, and the
Cunard Line for the carriage of exhibits at special terms
to and from Glasgow.

The_city of Glasgow is the se cond largest city in the
British Isles, and the main starting point for the Tour-
ists’ route to the nghlands of Scotland.

SEBASTIAN, MAY & C0'S

Improved Screw Cutting
Foot&.

LATHES

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits, Latheson trial, 4
Catalogues mailed on application &

165 W. 2d St., Cincinnati, O ¥

oy

'BXCELLENT BLACK COPIES of-gnything written or
draavn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST &>

Lithograp
Specxmens Free.
AUTOCOPYIST CO., 166 Willi

Street, New York.

THE CHERPEST AND BES

WoTo £ NGRAVING

()7 PARK PLACE NEW YORK

ENE‘lI\VINC. FOR ALL ILLUSTRATIVE AND
ADVERTISING PURFOSES

IIIES AND OTHER Tllllls

INE!T IITAL noou,
DROP FORQINGS, &e,

Stiles & Packer Press Co,

Branch Office and Factory, 203, 205 & 207 Center st. N. Y.

HISTORY OF THE ELECTRICAL ART
in the U, 8. Patent Office.—By C. J. Kintner. - An inter-
esting history of the growth of electrical science in this
country, and notices of some of the more important
models in possession of the Patent Ofice. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT No. 544. rice

110 ctlant.s To be had at this office and from all news-

ealers.

J4 HAND MAGRINERY

ANTED—Agents to sell PRATT’S PATENT
TT FASTENER. Address PRATT
MANUFACTURING (X) Bostom Mass,

Y.ists sent.
N.Y, Machinery Depot,
Bridge Store No. 1
Frankfort Street, N.

COUNTERSINK and DRILL COMBINED.

VR

LIGHTNING fg

[FOTIEII

The Countersink following the Drill, the job is fintsb-
ed at one operation. suving the adjustlng of too.s and

work twice. Made by
Wiley & Russell Mrz. Co., Greenfield, Mass.

WATCHMAN’S IMPROVED

TIME DETECTOR,

WITH SAFETY LOCK ATTACHMENT.

Patented 18'75 1876,
1877, 1850, 1881, 1882.

This instrument
18 supplied with 12
keys. Invaluable
for all concerns
employing watch-
men. It contains
all modern im-
rovements, and
s far superior to
the old style. 1882
—At the National
Exposition for
Railway Applian-
Medal for the most complete

Send for circular to P. O.

The onl, g
and Perfect Instrumen
Box £875. .
E. IMHAUSER, 206 Broadway, New York.

ces at Chicago.

2000 Fine Black coples of Writing, Drawing. llnslc.
AUTOMATIC Works automat-

ically won-
COPIER s i’t"y""“’"

FAST AUTOMATIC CO., 2 New Chambers 8t., N. Y.

THE ova PR =
ELECTRIC_MQ;I;QRS
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SOME

CHOICE TECHNICAL BOOKS.

LIST NO. 2.
DA VIS,.—A Practical Treatise on the Manufacture of
Bricks, Tiles, 1'erra-Cotta, etc. By Chas. T. Davis.
Illustrated by228engravmgs and 6 plates, 472 pafse&.)

DA VIS —The Manufacture of Leather, being a de-
scription of all of the Processes for the Tanning, Taw-
ing, Currying, Finishing and D¥elng of all Kinds of
Leather.” By Chas. T. Davis. Illustrated by 302 en-

ravmgs and 12 samples of dyed leathers, quzem

])A Vli.—'l‘he Manufacture of Paper, bemg a descnp-
tion of the various processes for the Fabrication, Col-
oring and Finishing of every Kind of Paper, ncludmu
the different Raw Materials, Tools, Machines, etc. By
Ch 'l‘. Davis. Illustrated by 180 engraving s,sﬁﬁfo)g

DAW i D ()W~K Y-1iRANNT..-A Practical Treatise
onthe Raw Materials and Fabrication of Glue.Gelatine,
Gelatine Veneers and Foils, Isu:;glass, Cements, Pastes,
Mucus,ges. ete. Illustrated by 32 engravings, 297 pages,

DII l’l‘A IS.—A Treatise on'the Manufacture and Dis-
tillation of Aleoholic Liquors. Translated and edited
trom the French of Duplais, by M. McKennie, M.D.
1llustrated by 14 folding plates and several wood ena
gravings, 743 pages, 8vo 10.00

DUSSANCE.—A General Treatise on the Manufacture
of Vinegar, Theoretical and Practical. us-
sance. Illustrated, 392 pages. 8vo, .00

DUSSANCE.—Practical Treatise_on the Fabrication
of Matches, Gun Cotton, Colored Fires and Fulminat-
ing Powders, 336 pages, 12mo, $3.

ERNI.—Mineralogy Slmphﬂed Easy Methods of Iden-
tifying Minerals, including Ores, by means of the Blow-

ipe, by Flame Reactions, by the Spectroscope, and by
umid Chemical Ana]ysls y Henri Erni, A.M., M.D,
Second edition, revised and enlarged. 1llustrated’ by 112
engravings, 395 pages, 12mo, £3.00
8§~ The above or any of our Books scnt by 'mail .fru a.f

Postaae at the publication prices, to any address in t

world
El' Our New and Revised Catalogue of Practical and

Scientific Bouks, 8) pages.8vo, and our other Catalogues and

Oirculars, the whole covering every branch nf Science applied

to the Arts. sent free and lf'm: of W any one in any

part of the world who will furnis address.

HENRY CAREY BAIRD & co.,
INDUSTRTALPUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

Tho Drager Resording Thermometan

This thermometer gives
a permanent and continu-
ous record in ink of the
temperature. The chart
indicating hours ofthe day
und days of the week gives
the degrees of temperature
from 20° below zero to 110°
above. All instruments
j are accurately - adgusted

and warranted. e re-
cord is easily read and ab-
solutely correct. Sold by
the leading instrument
dealers an
throughout
States and Caoada, and by

The DRAPER
MANUFACTURING CO.

Owners of the United
. States and foreign patents,

B 152 Front Street, New York.
Patented. Copyrighted.

MODEL and g SendforCironars,

XPEBIMENTA .E.Jones&Bro,

CINGINNATI, 0.
W ORK sinim. g

(Mention this Paper)

Thermometer \

Size 14x2) in.

AND MILL FURNISHINGS,
UTICA, N, Y., U.S. A,

MANUFACTURED BY MUNSON BROTHERS,

MUNSON'S PORTABLE MlllS,

COMPRESSION OF AIR.—DESCRIP-

tion of M-ssrs. Dubois & Francois’ improved sir com-
pressingmachine, devised for the use of the largerin-
dustriesand for mining purposes. With 8 figures, illus-
trating the apparatus in plan, elevation and detaif.
Contaiped in (IEN’[‘IFIC AMF RICAN SUPPLEMENT. No.
435. Price10cents. To be had at this office and from
all newsdealers.

1 WANT ACTIVE, ENERCETIC MEN

and women all over the country to

TE. ASHER.

Wh d ® t ay to act as my

ag eyn g w 4 g rguments

in its 1av0r are so num and convmcm that
sales are made with httle dlmculty. I will ship
8 Washer on two weeks’ trial, on liberal terms,
returned at my expense if not satisfactory. Agentu
canthus test it for themselves. Don’t fail to write for
terms and ﬂlus ted cimuluthh outline of argu-
ments tQ be se? mg sales, J. Worth, sole
mnnfr 8t. Louis, Mo or _box 1933, New York Oi*y.
'Bent pre) on 2wee! topﬂnlogrth l‘ownll‘)
nnol venp Agente Aok

A SYNOPSIS OF ALL THE KNOWN
Ansesthetics, with their ph srcal and ph siological pro-
g:mes, and ansesthetic value. Richardson,

Contained 1n ScmN’nFm AMERICAN SUPPLE-
MENT, Nos. 515 and 516. Price 10 cents each. To be
had st this office and from all newsdenlers.

ATENT l'()R. SA LE. The best and (’henpest cul-
tivator in existence. Illus in Scr. AM., Sept. 8. 1867
. SUTTON. Bryan. Texas.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its cir ion
is many times greater than that of any similar journal
now published. It goes into allthe States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something

'or particulars address J. M.

more than to see his advertisement in a printed news-
paper. He wants circulation. This he %ap when he
advertises in the SCIENTIFIC AMERICAN. And do not

let the sdvernsin agent inluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
?electmg a list of publications in wnwca you decide 1t is

or your interest to advertise. This is frequently done,
for the reason tast tne agent gets a larger €ommission
from the papers having a small circulation than is allow-
ed on the SCIENTIFIC AMERICAN.

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

MUNN & CO., Publishers,
361 Brondway, New Yol'll.

Keientific dmerican,
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RUBBER BELTING,

PACKING, HOSE.

Oldest and Largest M-nufaetureu in the United States.

VULCANIZED RUBBER FABRICS

For Mechanical Purposes,

Alr Bralxe EHHose
A Specialty.
RUBBER MATS,
RUBBER MATTING
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 15 PARK ROW, N. Y.

JOHN H. CHEEVER, Treas.,
J. D. CHKEVER, Dep’y Treas.

Branches: 167 Lake St., Chicago;
AGENTS: PERSICANER & Co., Pickhuben 5, Hamburgh.

308 Chestnut St., Phila. 52 Summer St., Boston.

MCINTOSH, SEYMOUR & CO.

AUBURN, N. Y.

Automatic Cut-off Engines.

5 to 300 Horse Power.

Economy in Fuel (‘onsum{:linn, Close Regulation, (‘rent Durabili=-
. y and Simplicity

erfect Wnlkmnu-hlp and Design.

Unrivaled ip these qua]mes, our engines are suitable for all purposes, espe-
cially where high speed an
plants, rolling mills, etc. Send for illustrated catalogue.

d difficult service are required, as in electric light

PATENT RIGRTS IOR JALE.

APPARATUS FOR BUILDING

“(COUCRETE BUILDINGS AND WALLS

County Rights, $50. State Rights, $500.
See descriptive notice in SC1. AMERICAN, May 22, 1
Send for circulars. Ransome,402 Montgomery St., S h X Cs.l

CAPILLARY TUBES, SPONTANEOUS

Motion in.—A paper gc Decharme upou the applica-
tion of electricity to the study of the Bpontaneous ag-
censional motlion of Hquids in capillury tubes—the

uestion being studied from a g'namic standpoint.
%Vith 10engra.vmgs of apparatus and details. Contaln-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 538.
Price 10 cents, To be had at this office and from all

newsdealers.
SEHUIRETITE- ARY&MUENL
ESCRIPTION ¢ o~

\ O T »
STEEL WIRE PUERY D5t SPRINGS.

234 w. 23.5T.

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.

11 SCREW JACKS, STURTEVANT BLOWERS, &c.

JOHN 5. URQUHART,. 46 Cortlandt St., N. Y.

‘| MENT.

OPTICAL, ELECTRIC, MECHANICAL WONDERS.

P LANTERNS&VIEWS o
New and 8, 1111 ggtagz‘yu
L arERica, Falsde, b @

he World’s Ash Sifter is the only one made that
has a self-dumping cylinder which sifts without dust,
and dumps the coal and ashes in separate boxes without
opening. It has not a spring, or slide, or complication
of any kind to get out of order, and with ordinary care
will last for years Patent for sale.
w. T, AMS, House of Refuge, Baltimore, Md.

THE IRON AND COAL DISTRICTS
of Alabama.—An interesting paper, with map showing
the position of the mineral
tained in SCIENTIFIC AMERICAN SUPPLEMENT,
300. Price 10 cents.
all newsdealers.

THE BARAGWANATH STEAM JACKET

No.
To be had at this office and from |

Boils the feedwater.

Keeps the boiler clean.
Saves boiler repairs.

Saves from 15 to 40 per ]|
cent. of fuel. Large heating surface. No ra-
dmtmg surface. 0_back pressure. Thor-
%zhly utilizes the exhaust. Strong and dur-
Over5,000 in use. Send for circular.
WM. BARAGWANATH & SON, 40 West
P Division Street, Chicago, I1l.
. JAS. B. CROUTHERS, M . E., General East-
ern Manager, 112 leerty Street New York.

SCIENTIFIC AMERICAN SUPPLE-
Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
ég g%%':fn . %lm 0 be had of newsdealers in all parts of

NEW AND IMPROVED HIGH SPEED

COMPOUND ENGINES. ., fifcstow: sore mensiactuor

N. Y.

istricts of the State. Con- |

Feedwater Boiler and Purifier.

For ELECTRICAL & MAN’F’G USE.]

MCE @ JARTFQRD Cow.

.$4,000,000
OSSES PAID IN 67 YEARS... 58 750000

he Largest and Sznmzpsr ompm,,_
]HENDE , PRES'T, J. GOODNOW. Bect’y,

WM. B.CLARK, Asst.Bect’
I’roposals for three Overhead ’l‘rnvelling
Cranes complete, three Supports for such
Cranes, and one Iron Frnme for a Building.
Na DEPAHT\IENT
WASHINGTON July 23, 1887.

Sealed proposals will be received at. the Navy f)epart-
ment, Washington, D. C., until 12 0’clock noon, on Thurs-
day, the 15th day of September, 1887, at which time and

lace they will be opened inthe presence ot bidders, for

urnishing the necesssiry material and labor and con-
structing, delivering and erecting the iron work for the
supports of three overhead travelling cranes, the frame
of one building. and three overhead travell'mg cranes
comglete. including attachments pertaining thereto, for
the Ordnance Gun-shopsat the Navy Yard, Washington,
D. C., in accordance with plans which may be seen, and

specifications, copies .of which, toget her with all other
information essential to b:dders, ma, be obtained at the
Office of the Civil Engineer at said Navy Yard. Propo-
sals must be made in accordance with forms which will
also be furnished on application to that office.

Proposals must be made in duplicate and enclosed in
envelopes marked “ Proposals for Overhead Travelling
Cranes complete, for Iron Supports for such Cranes, and
Iron KFrame for a Building,” and addressed to the Secre-
tuTy of the Navy, Navy Department, Washington, D. C.

he Secretary of the Navy reserves the right to reject
any or all bids, as, in. his judgment, the interests of the
Government may require.
WILIIAM C. L‘,WHI’I‘NEY

NAvV
‘W ASHINGTON, September 12
The time for receiving proposals vnder the foregomg
advertisement is hereby extended until Tuesday, the 1st
day of November, 1887, at 12 o’clock noon, at which time
the bids will be opened.
OHN G. WALKER,

J
Acting Secretary of the Navy.
RSN 2

@’1 al"E]nzjr

g ﬂ‘nﬁmrmme\ms

NBSS IR PROCESS o
Send GrcmW“ Zor OSTYDCMZ(;

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

Our new catalogue containing over 100

ing works on more than fifty different subjects.
mailed tree to any address on application.

MUNN & CO., Publishers Scientific American,

361 Broadway, New York,

ages, includ-
Will be

BRAIDED PACKING,
CEHALMBRS-SPENCEH CO.,
BRANCHES: Phlla, 34 8. 2d 8t. Chicago, 144-146 E. Lake 8t. PIttsburg, 37 Lewis Block.

MILL BOARD,

SHEATRHING,

PIPE COVERINGS

Made entirely of ASBESTOS.
"Absolutely Fire Proof.

CEMENT, FIBRE AND SPECIALTIES.
FOOT H. 8THE ST. N. ¥.

G R A N II G | F To introduce our wonder-

ful Se]f-operatmg ‘Wash-
ing Machine we will G

town. Best in the World No labor or rubbing.
SEND FOR ONE to t
National Co 2dDey St., N. Y.

ORNAMENTAL DESIGN, PRINCI
ples und practice of.—By Lewis F. Day. The second of
a series of lectures on this subject, dlscussing the lines
upon which ornament can be dist: trib uted. h 5 illus-
trations. Contained in SCIENTIFIC AMERI(‘AN SIYPPLE-
MENT, No. 589. Pricel0cents. To be had at this office
and from all newsdealers.

Batteries, Annunciators,

EI.EGTR": BELI-s, &c. Send for illustrated

catalogue, free. Horace Van'Sands, 738 B'way, N.Y, City.

Encyclo- Diamond Book free, .
pedia of Drills and 2s5c. for
700 Engrav Lightning mailing it.
ings of § gHydraulic American
}? {VELL ‘Well Works,
T ooL S Machines. Anrora, IIl,

THE NEW  CROTON AQUEDUCT.—

! Detailed descnfmon of the great aqueduct now being

constructed to increase the water supply of New York
City. and also of the great dam which it s proposed to
build across the Croton River, at Quaker Bridge. With
engravings and a map. Contained in SCTENTIFIC AMERI-
CAN SUPPLEMENT, No. Price 10 cents. To be
had at this office and from all newsdealers.

THE CURTIS
RETURN
STEAM TRAP.

For returning steam condensed un-
der pressure automatically into the
boiler, whether taken from above or
below the boiler lever, without loss
or waste. Manufactured by

THE CURTIS REGULATOR CO.,
BOSTON, MASS.
8end for Circular No. 19.
PERFECT

NEWSPAPER FILE

The Koch Patent Flle. for
ines, and pa.mg lets. has been recently improve

and price reduced. Subscribers to the SCIENTIFIC AM-

ERICAX and SCIENTIFICAMERICAN SUPPLEMENT can be

grese"ﬂng newspape

oﬂ:phed for the low price of $1.50 by mail, or $1.35 at the.
s papel

| & New Catalogue of Valuable Papers

Heavy board sides; inscription
R.ICAN ” in gilt. Necessary for
every one who wisheu to preserve t e paper.

Adadre
MUNN & CO,

Publishers SCIRITIFIC AMERICAN.

away in every.

BEFORE YOU BUY A BICYCLE

OR GUN send stamp to A. W. GUMP,

Dayton, Ohio, for new and second-| hand

R price list. REPAIRING AND NICKELING.
ECOND-HAND BICYLES, N

and R.EVOLVERS taken in EXCHANGE.

CARBOLICACID.—AN INTERESTING
paper by Frank French, M.D., treating of the history of
carboiic acid, the mode of manufacturing it. and its dses
as a therapeutlc agent, ansesthetic and 1entifrice, its
effect uj g) v animal organisms, and the antidotes for it in
cases of poisoning. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, NO. 438. Price 10cents. To be had at
this office and from atl newsdealers.

Square, Oval, or Round Smooth Holes
kor carpenter, cabinet, and pattern work.
[

3¢ in. 50c., set $4.00, mailed free. Bridgeport,
Gun lmplement Co., 17 Maiden Lane,

GRAY JRON 1RO =crEl
TINGS FROM SPECIAL

EABL I\N.:‘ F
M SDE\IUN %o
LEHIGH AVE X AMER!

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

PROVIDENCE. R. I.

ANg

WE MANUFACTURE

WELL DRILLS

FOR
Water, Coal and Gas,

Hydraulie or Jetting.
A, Lsrgest htock in Amerlea.
¥urmers with small out-
I8y (experience unnecessary), Can
make large protits. N orisks. Can
direct buyers to paying territory.
specting for Water, Coal
or Gas done on application.
Also M't’s of WIND MILLS,
llﬂRSE PWIERSAFEED MII.L S
cUTTE S, PUMPS AND VIELI. SIIP-
PLIES. Mentlon this Paper. Send
4c. to cover cost mailing
fa) utalogue.
153 CHICAGO

=< TUBULAR WELL WOHK& '
68 W, Lake St., Chleago,

contained in SCTENTIFIC AMERICAN SUPPLEMENT, sent

freeof charge to nny address.
MUNN & CO.. 361 Broadway, N. Y.

ROCK BREAKERS AND ORE CRUSHERS.

mygienénanufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-

the invention describéd in Letters Patent issued to Eli W, B

June 15th, 1858, togeth-
were granted May 1ith

ly 20th, 1880, to Mr. 8. L. Marsden. All Crushers supplied by us are constructed under
the superintendence of Mr. Marsden, who, for the past twenty yemya‘ has been connected mteh

the mnnufacture of Blake Cmshg}-s 1n thls countlrlv

REL FOUND

FA
COPELAND & BACON, Agents, NLW Y(DRK a.nd PHILAD

and E'ng ml:vr} f i c
annira. nsenin. onn,
ELBHTAY

ICE & REFRIGERATIN

Machines. York Pa-
tent. YORK MFG:
CO., Yerk, Pa.

© 1887 SCIENTIFIC AMERICAN, INC.
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Barnes’ Foot-Power Machinery,

Complete outfits for Actual Worksnop
Business. Read what a customer says:

“ Considering its ca IJmclty and the ac-
curateness of your Lathe, 1 do
not see how it can be produced at such
low cost. The velocipede foot-power
is simply elegant. 1 can turn steadily
for a whole day and at night feel as
little tired as if I had been walking
around.” Descriptive Catalogue and
Price List Free. W.F.&JOHN BARNES
Co. Address199Main St. Rockford. T1l.

Vnn Duzen’s Pat. Loore Pulley Oller
nghest Indorsements,

Enviable Reputation,

Scientific Pedigree.

A two years’ test by conservative
W manufacturers of national reputa-
“\\ W tion has shown it to be the on!y per-
% fect tor jor Loose IPulleys in

use. Prices very reasonable.

end
for our * Catalogue Number 55.”
VAN DUZEN & TIFT, Cincimmti. o.

BABBIT and ANTI-FRICTION METALS

AS MANUFACTURED BY

E. A. C. DU PLAINE,

64 & 66 SO. CANAL ST., CHICA(-(), ILL.
XXXX Nickel Babbit gpat; Warranted 20 per ct. Nickel,
XX Nickel Babbit (pat.) Warranted 15 per ct. Nickel.
Wickel & Copper Babbit Warranted 5 p. ¢. Nickel.
Genuine Copper Babbit Warranted 15p.c. Copper.
GenumeCopper and Tin Babb

“Genuine ’’ Babbit (Sold by others as real Genu-

ne).
Lubricating Babbit (Absorbs the oil well). .
Adamantine Babbit, very hard, journal polishes.
Hardware Babbit, a fine quality and good wearing.
Hardware Babbit, the ordmnry cheap Babbit.
Antimonial Lead
PLUM BAG() BABB] TS.
No. 1 Plumbago Metal. | No. 3 Plumbago Metal.
No. 2 Plumbago Metal. No. 4 Plumb ago Metal.
These Plumbago Metals cannot be excelled for the
prices. They require but little oil at high speed, and I will
deliver them in boxesof 65 or 125 1b., less Freight, Cart-
nge Boxing, &c. Try them, nud convince yourself of
eir merits. ENTION THIS PAP ER.

| Special Rubber Mould Work. , Sstimate

CANFIELD RUBBER CO., Bridgeport, Conn.

THE GREAT AQUEDUCT OF NEW
York City.—Lengthy and very complete account of the
great aqueduct now being built by the ¢ ity of New York,

increase its water supply. ith 6 engravings. Con-
tained in SCIENTIFIC AMERICAN SUPrLEMENT, No.
538 and 560. Price 10 cents each. To be had at this

office and from all newsdealers.
positively curedbythegreatGerman

CATA R R H Remedy. Sample pkge.and book for

dcts.instamps. E. H. MEDICAL CO., East Hampton, Conn.

CONSUMPTION, oterdbronetial
Alate discovery. Samplebottlesfree with treatise containing

directions for home treatment. Give express office.
DR.WM.F. G. NOETLIN € & 00., EastHampton, Conn.

Deafness Cured.

By using the invention of a DEAF MAN by which he
cured himself. No case of fallure yet reported. Send
for circular and articulars

B. N. ES’]‘lb EAR DRUM C

6 East 14th St., New York.
CURE °:DEAF

THE

PECK’S PATENT llrxovnn CUSHIONED EAR DRUMS Perfectly

Rostore the Hearing, an rform the work of the natural
drum, Invisible, comfo ble a.nd always {n posif
c?nvermo n and even whispers he ﬁh (,5 ﬂs%nﬁd onll!

stimonia.la mlm. Addressorcnll
way, New York. Mention th.apeol?

Edward P. Thompson, Sollcitor

ELEGTRICAL of Hlectrical Patents, 3 Beel kman

Street, N. Y. Write for testimonials and lnstruotlonl.
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Wovertisements.

Inside Page, each insertion - = = 75 cents n line.
Back Page, each insertion « = - $1.00 a line.

The above are charges per agate line—about eight
words per line. T'his notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

‘Box 15, Elmira, IT. .

LFEGHORT-MRIE\GAS, 3
Address! The American Writing

Machine Co., Hartford, Conn.;
New York Office, 237 Broadway.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to % pare 'the gelatine pad, and also the anilineink
by which the copies are made; how to apply the written
ietter to the pad; how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.

438. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

USEFUL BOOKS.

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

MUNN & CO., 361 Broadway, New York.

per night. A
light and pro-
fitable busi-
Magic Lanterns nnd Views of popular sub-
ects. Catalogues on a?pllcutlon Part 1 Optical, 2
i/[athemntlcal 3 Meteorological, 4 Magic Lanterns, ete.
1. MANASSE, 88 Madison'sireet, Chicago, 111,

$10.00 10 $50.00

ness.

WITIIERBY, RUGG & RICHA RDSON. Manufacturers
of Patent \Vood Working Machinery of every- descrip-
tion. Facilities unsurpassed Shop formerly occupied
bv R. Ball & (0., Worcester, Mass. Send for Catalogue.

NOTICE to Users of Steam Pumps.
‘We have received following letter in
regard to one of our No. 5 “L” ($16)
Steam Jet Pum S elevamng 1% mch pipe
of water more an 50 feet,
ANSE, MICH., Feb 24 1883.
“ VAN DUZEN & T1PT, Cincinnati, 0.
* Money could not buy the Jet of us

unless another could be had. 1would

not give your No. £ *“ L for a $700 pump,

equal distance to raise.

** N. A. Litchfield, Supt. Mich. Slate Co.’’
We make Ten Sizes of these Pumps. Prices $1 to $75.

Capacities 100 to 20,000 gallons per hour. State for what
purpose wnnted and send for Catalogue of * * Pumps.”’
VAN DUZEN & TIFT, Cincinnati, O,

END Fon
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SHEETBRASS BRASSWIRE
Mention this paper.

PATENTS.

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

In this line of business they have had forty-one years’
or ce, und now have unequaled facilities for the
preparation of Patent Drawings, Specitications, and the
grosecution of Applications for Patents in the United

tates, Canada, and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_Books, I.abels, Reissues, Assignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

fphlet sent free of charge, on application, con-
tammg ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
summents, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

‘We also send, free of charge, a Synopsis of Koreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 64 F Street. Pas
cific Building, near 7th Street, Waehlngwn. D.C.

G. M. BREINIG. AGENT,PRINcIPAL{)FF

>~ THE BRIDGEPORT WOOD FINISHINGGO <

) THE AMERLCAN BELL TELEPRONE (0.

e NEW YORK BUSINESS OFFICE,96-

HEELERS 2

ENT

PREINIGS LITHOGEN $ILIGATE JPAINT.

LITHOGEN PRIMER.WOOD STAINS
CSILEX FLINTA FELDS PAR.

10E AT MANUFACTOR NEWMILFOKD,GQNN. <)
98 MAIDEN LANE. MANUFACTURERS OF

Woop

LYON & HEALY

onroe Srvs., Cmcnao.
will mail. free, their newlyenh

Catalogue of Band lnstruments

Uniforms and Equipments, 400"

Fine Illustrations describing every.

article required by Bands or Drum!

Corps, including Repairing
ps'h-lmmlngs,etc.
Contains  Instructions for
,Amateur Bands, Exercises and Scales,
ZDrum Major’s Tactics, By-Laws, and &

W selected List of Band Musie

*|OTTO GAS ENCINES. §

Over 20,000 Sold.

Mate-

Horizontal..
Vertical
Twin Cylinder,
Comb med... «......Gas Engines ‘and Pumps.

Combined.. «+....Gas Engines and Dynamos.

0TTO GAS ENGINE WORKS,
CHICAGO. PHILADELPHIA.

New York Agency, 18 Vesey Street.

Gas Engines.
..Gas Engines.
..Gas Engines.

SUPPLIES FROM
HYDRANT PRESSURE
the cheapest power known,
Invaluable for biowing
Church Organs, running
Printing Presses, Sewing
Machines _in Households
Turning Lathes, Scroll
Saws, Grindstones, Coffee
wills, Sausage Machines,
Fe Cutters Electric
I/i,ghts Elevators, ete. It
needs little room, no tiring
up, fuel. ashes, repau‘s. en-
gineer. explosion or delay
no extra insurance, no coal
bills. Is noiseless, neat,
compact, steady; will work
g at any gressure of water
above 15 1b.; at 40 1b. pres-
surehasd. -horse power.and
acity up to 10-horse

power. Prices from $1 to SS(I) aend for circular to

THE BACKUS WATER MOTOR CO., Newark, N. J.

aBEST and most RELI-
A BL.E for swift running.

Chas. A. Schieren & Co.
247 Ferry St. New York.
416 Arch St., Phila.

86 Federal St., Boston.

--A
(THE ONLY GENDINE )

UN E?UALLED for CEMENTINC 4
wood, glass, chlm, paper, leather, &c. Always JFpacrid
ready strongest glue known. ¥

GOLDGlouceagrA klss. '« ==
ugsiaGementCo. sampioacetsmps

EPPS’S

CGRATEFUL-COMFORTINGC.

COCOA

SHIELDS & BROWN

Manufaﬁunn and Sole Proprietors of

For BOILERS and STEAM PIPES
Reduces Oondensation of Steam.
FOR GAS AND WATER PIPES.
Prevents Sweating and Freezing.
The Best Non-Conductor of Heat and Cold in the World
Send for illustrated descriptive Circular, and name this paper.
143 Worth Street, New York.
78 and 80 Lake Street, Chicago.

PATENT

JACKET KETTLES,

Plain or Porcelam Lined. Tested to 100 1b.
pressure. Send for Lists.
BURR & CO.,
614and 616 Market St., Phlladelphm. Pa.

The Original Unvalcanized Packing

CALLED THE STANDARD 23 23::?:52"3‘3&%‘&’5&“’““

stam?é%twlth our ’l‘mt‘l’: n;lﬂl&]){lgiNS PACKING unless
%1 John Street, N. Y.

- JENKINS BROS. [}l diit b,

NATURE'S PROCESSES
Purifying 150,000,000 Gal=
Tons Dafily.

Adopted by TWENTY dif-
ferent CrTies and Towns, and
a THOUSAND ormore MANU-
FACTURERS, etc., inthe Unit-
ed States, Canada, West In-
dies and South America.

HAN NEVER FALLED.

Free from Legal Complica-

Recommended by Engineer
Corps, U.S.War Department,
and the Highest Authorities
on Sanitation and Hydraulic
Engineering.

Resunlts (Guaranteed.
For M/rculﬂ';sw and Estimates

HYATT PURE WATER COMPANY,

TRIBUNE BUILDING, NEW YORK.

IoHT&SLACK BARREL Macy
3 ASPECIALTY rr.

NERy

IR = JOHN GRl-_ENWOOD &CO.
ROCHESTER N

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY.
over 50 varieties manu=
factured by
Truss Hoop Driving. E« & B. Holmes,
BUFFALO, N. Y.

ALCOHOL, SWEET POTATO.— AN

account ot a new industry recently established at the
Azores—that of the distillation of alcohol from raw
sweet potatoes. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 57'2. Price 10 cents. To be had at
this oftice and from all newsdealers.

GOLD MEDAL, PARIS, 1878,
BAKER'S

Broakfast Gocoa.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oil has been removed. It hasthree
times the strength of Cocoa mixed
with Starch, Arrowroot or Sugar,
and is therefore far more economi-
cal, costing less than one cent @
cup. It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well as for persons in health.
Sold by Grocers everywhere.

W. BAKER & CO0., Dorchester, Mass.

Ly
g Il

m

. ‘uum'll
MR ik

FIRE AND WATER-PROOF BUmLDING FELT,
FIRE-PROOF PAINTS, STEAM PACEKINGS, BOILEB
COVERINGS, ETO.

Bamples and descriptive Price List free by mail,

H. W. JOENS M'F'G C0., 87 MAIDEN LANE, N. Y.

OUTLINES OF A NEW ATOMIC
Theory.—A paper by Dr. T. L. Phipson, putting forth a
new atomic theory, which does not TNecessitate any
freat change in the nomenclature or teaching of chem-
stry. Contamed in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 56 Price 10 cents. To be had at this
office and from all newsdealers

CEO. W. MARBLE, Sole Manu=
facturer of THE ACME WRENCH. :

The best made, all steel, and warranted, 8 sizes.

28 to 83 South Canal Street, Chicago, U. 8. A

TE‘“ PUMP for Hot or Cold, Fresh or
s Salt Water; for Oxls, Naph-
tha, Tar; for Cane Juice, Liquors, Syrups, Scum; for Am-
monia, Alkahes, Extracts, Acids; for Thick, Vo]anle, Vis-
cous or Foul Liquids, etc. Vacuum Pumps of the
highest efficiency. Filter Press Pumps. ~Air, Gas
and Acid Blowers. Air Compressors. Etc.
BuiLt BY GUILD & GARRISON, Brookiyn, N. Y.

TELESCOPIC OBJECTIVES AND MIR-

rors Their é)reparanon and testing. By H. Grubb, F.
An Interesting description of the processes now
employed in the construction of telescopic objectives,
prefaced with a short history of the manufacture of
glass. Contained m SCIENTIFIC AMERICAN SUPPLE-
MENTS, Nos. 548 and 549. Price,10cents each. Tobe
obtained at this office or from any newsdealer.

PROSPECTING MINERAL LANDS A SPECIALTY,
CYLINDRICAL SECTIONS OR CORES OBRTAINED THE WHOLE
. DISTANCE BORED ARTES‘AN WELLS
BORED ROUND AND STRAIGHT
IMITTING A LARGER PUMP &
ASING IN PROPORTION TG
1ZE€ OF HOLE THAN BY ANY
OTHER PROCESS. ESTIMATES
GIVEN AND-CONTRACTS MADE RY

DIAMOND DRILL C0.

BIRDSBORO PA-.
MANF TRS.0F DIAMOND ORILLS
FOR ALLKINDS OF

— ROCK BORING. —

Shafting and Gearing, Textile Machinery,

ELEVATORS, ETC.

THOS. WOOD & CO,
2:2d and Wood Sts.,
- Philadelphia, Pa.

l

© 1887 SCIENTIFIC AMERICAN, INC.

|neering,

95 MILK ST. BOSTON, MASS.

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

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

Stockholm.--Description of a difficult piece of tunneling,
in which the freezing method was applied with success.
‘With 7 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEM M\T. No. 542. PricelOcents. To be had at
this office and from all newsdealers.

[}LARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEO. P. CLARK,

Windsor Locks, Ct.

Box L.

ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electrie carriage
of small packages. Illustrated with 13 engravings. Con-

464. Price10cents. To be had at this office and from
all newsdealers.
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The Most Popular Scientific Paper in the World.

Only 83.00a Yenr, including Postage. Weekly.
52 Numbers a Year.

This widely circulated and splendidly illustrated
paper is publish.ed 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, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular reswme of the best scientific in-
formation of the days.and it is the aim of the publishers
to presentit 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 dellars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—0One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every clubof five subscribers
at $3.00 each ; additional copies at same proportionate
rate.

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

ble t
TR T & co.,
361 Broadway, New York.
T EL X

Scientific American Supplement.

This is a separate and distinct publication from
THe SCIENTIFIO AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT {8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy.
Natural History, Geography, Archzology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogruphy,
Technology, Manufacturing Industries, Sar.itary En-
gineering, Agriculture, Horticulture, Domeatic Econo-
my, Biography, Medicine, etc. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole proftisely illustrated with
engravings.

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

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

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

To ¥oreign Subscribers.—Under the facilities of
the Postal Union,the SCIENTIFIC AMERICAN 1s now sent
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan. Brazil,
Mexico, and all States of Central and South Ameriea.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold
for both SCIENTIFIC AMERICAN acd SUPPLEMENT for
one year. This includes pcstage, which we pay. Remit
ty nostal or express money order, or draft to order of

MUNN & CO., 361 Broadway, New York,

PRINTING INKS,

HE ‘Scientific American®’ is printed with CHAS.

ENEU JOHNSON & CO.’S INK. Tenth and Lome
hard Sts,, Phila., and 47 Rose St., opp, Duane St., N. Y.





