PR —— B r——

| e —————————r——

A A A EA A_A & A A A A A A & & & & & e a2 aa a |

oo ~——

[Entered at the Post Office of New York, N. Y., as Second Class Matter.]

o

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

Vol. L.—No.18.’
[NEW SERIES.]

NEW YORK, MAY 3, 1884,

[:$3.20 per Annuim,
(POSTAGE PREPAID.]

PLAN TO INCREASE THE WATER SUPPLY OF NEW
YORK,

In 1774, when New York city bhad a population of 22,000,
Christopher Colles built a reservoir on the east side of
Broadway about one and one-half miles from the Battery,
and sunk a well on the bank of the Collect. This was the
firstattempt to supply the city with water, and its comple-
tion was prevented by the Revolution. Twenty-five years
later the Manbattan Company built a well near the Collect,
25 feet in diameter and 80 feet deep; from this water was
pumped by two steam engines of 18 horse power each into
a reservoir on Chambers Street. The distributing pipes
were bored logs, 25 miles of which bad been laid in 1823,
supplying some 2,000 houses in addition to manufactories.
In 1830-32, the same company sunk a well, corner of
Broadway and Bleecker Street, 8 inches in diameter and 442
feet deep; a 6 horse power engine got 44,000 gallons daily.
During the same year the city built for the Fire Depart-

ment a well on Thirteenth Street near Broadway, 16 feet
in diameter, and 112 feet deep, nearly 100 feet of whvi(‘:‘h was
through rock. Twelve feet from the bottom two ga]lefies,
each 4 by 6 feet, were run out for a distance of 75 feet;
a branch 25 feet long was extended from one of these. The
water rose toa height of 50 feet above tide, and waspumped
by a 12 horse power engine into an iron tank 20 feet high
by 44 feet across, and placed at an elevation of 84 feetabove
tide. There was laid in connection with the reservoir a
line of 12-inch cast iron pipe to William Street, with 6 and
10-inch branches—a total of 34,700 feet. The pipe cost
$70,950, and in Junuary, 1833, the works had cost $42,233.

At that time the supply was so small that some 600 hogs-
heads of water were brought in daily from the country
and sold for about $1.25 each. In 1834, the Thirteenth
Street well was increased 100 feet in depth by a2l4 inch
bore, which added 20,000 gallons to the daily supply.
Water was also forced into the reservoir from a well near
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Jefferson Market, 30 .feet deep-and 16 feet diameter. Eighty
thousand feet of cast iron pipe had been laid from the
reservoir for the use of the Fire Department up to 1835
at a total cost of $182,852.

A plan to take water from Croton River was adopted by
the Common Council in 1835. Across the river was built
a dam having an overfall of 90 feet long in masonry, the
balance being earth embankment. This was washed away
by a freshet early in 1841, and when reconstructed the over-
fall was made 180 feet in length. In 1866-72 a dam 78 feet
high from the rock foundation, 670 feet long on top, and
82 feet'wide, was built for a storage reservoir at a point 23
miles from Croton dam. Another storage dam was built on
the middle branch of the Croton in 1874-78. - Plans are now
being carried out for a dam at Kensico, on the Bronx River,
for another storage reservoir. The total capacity of the
storage is 9,000,000 gallons.

(Continued on page 277.)

VIEW SHOWING THE CONTEMPLATED QUAKER DAM ACROSS CROTON RIVER--NEW YORK WATER SUPPLY.
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THE INTERNATIONAL PATENT UNION,

A commercial treaty between the United States and sev-
eral of the prominent European nations is now before the
Senate for ratification, which, if adopted with appropriate
legislation, will confer valuable privileges upon American
inventors, and relieve them from certain annoying difficul-
ties to which they are at present subjected.

The new treaty establishes in effect an international patent
union, which provides that the citizens of each nationality
who register an application for a patent in their own coun-
try shall have the prior right to register a corresponding
application, during a period of six months, in all of the
countries belonging to the Union, with one additional month
to countries beyond the sea, the United States for example.
Under the existing laws the American patentee is subject
to various perplexities.

If he should simultaneously apply for patents at hotne
and in foreign countries, several of the foreign patents
would be issued prior to the home patent, owing to the de-
lays in the Washington office; and such prior issues would
reduce the term of the American patent down to the term
of the shortest foreign grant. Most of the foreign patents
are granted for 14 years, but some of them are granted only
for 5 years with privilege of renewal; and thus the Ameri-
can patent becomes reduced to 5 years, as the renewal privi-
lege counts nothing with our law makers. Furthermore,
if the invention is granted abroad before it is issued here,
the dates of the foreign patent must be given under oath to
our Patent Office and appearin the American patent, other-
wise the American patent, it is supposed, is rendered in-
valid. Again, if the American patent is granted before the
foreign applications for patents are made, the inventor is
thercby debarred from obtaining patents in the principal
European countries.

The American patentee is in the habit of meeting some
of the difficulties by withholding his applications for
foreign patents until after his American patent has been
passed upon and allowed by the Washington office; then,
before the actual issue of the home patent, he files his ap-
plications for foreign patents, taking care, however, that no
foreign patent issues until after the American patent comes
out. .

If the new treaty is ratified, our patent laws should also
be amended so as to sweep away all the above vexatinns and
enable the inventor to obtain and hold foreign patents with-
out detriment to his home patent.

Eleven States have already signed the Union, namely:
France, Belgium, Italy, Spain, Portugal, Switzerland, Neth-
erlands, Servia, Brazil, Guatemala, Salvador. The first four
countries are the only ones of present importance—as no
patents are granted in Switzerland or Netlierlands, and few
in Brazil, Guatemala or Salvador—to American inventors.
If the treaty is ratified by the Senate, as seems probable, the

5| United States then enters the Union, and we presume Great

Britain and Germany will follow.

The treaty applies not only to patents, but to industrial
drawings, trade marks, and other industrial property. It
contains provisions for the establishment of a sort of clear-
ing house, or international bureau of the Union, which is to
be under the charge of the Swiss Government, and which

1| shall have such prerogatives as the members of the Union
1| shall determine.

————— e —
STATUS OF THE CONGRESSIONAL PATENT BILLS,
‘We have much pleasure in stating that in the Senate, last
week, on motion of Senator McPherson, of New Jersey, the
hostile patent bills were all recommitted to the Committee
on Patents for further consideration. The motion was

adopted without a dissenting voice,

This very gratifying result is due to the prompt and ef-

| ficient action of the many friends of the patent laws and

home industries, who for several weeks past have taken upon
themselves, individually, the trouble to send remonstrances
to their Senators, in the form of letters and petitions, giving
multitudinous and suhstantial reasons against the passage
of the bills. The press, also, has greatly assisted in the en-
lightenment of members of Congress by presenting in the
strongest aspect -the advantages of the patent system, and
the ruinous results to be expected from the proposed legis-
lation, if carried out.

The great speech of Senator Platt, with its array of statis-
tics and convincing logic, has had a most satisfactory in-
fluence. As it now stands, so far as the Senate is con-
cerned, the matter is indefinitely postponed;and the floods
of new light that have been furnished to the members ren-
der it doubtful whether any law adverse to the encour-
agement of industry and invention will be again brought
forward during this session.

In the House, so far as we can learn, there has been a
decided modification of views on the part of many mem-
bers. At the outset of the campaign against patents it was
a prevailing belief that a great deal of fraud was being car-
ried on in different parts of the country, under cover of
the patent laws, whereby many ‘‘innocent purchasers” were
being victimized; and it appears to have been this belief
which gave rise to that sudden impulse of hostile feeling
under which the two obnoxious bills were rushed through
the House.

Having been for many years in constant, close communi-
cation with inventors, patentees, manufacturers, and men of
progress in all parts of the country, we felt we could not
be mistaken in believing that members of the House had
been imposed upon; and we declared the statement that ¢ in-

© 1884 SCIENTIFIC AMERICAN, INC

nocent purchasers ”
without real foundation.

were generally suffering wrongs, to be
We invited the members to call

‘out and produce all possible proofs of this suffering among

their constitutents; for if it existed it oughtto be known and
promptly remedied. We asked the people everywhere to
write to their members and give the true facts; and if they
wanted the patent laws to be nullified to say so.

Many thousands of letters have accordingly been sent to
Washington, but we believe they all tell only one story,
namely, that the almost unanimous feeling every where
except in a small part of Indiana, is that nobody i8 suffering,
but everybody s benefited by the patent laws.

In some parts of Indiana, where there is considerable
water underground, the patent drive well is extensively
used.

More than 5,000 wells are said to have been put down
in one county, on which the patentees have demanded their
usual royalty of $5 a well; users of these wells save from
fifuy to a hundred dollars per well by means of the patent;
they cannot be hired to stop the use, but still refuse to pay
the patent fee; and when summoned to appear as infringers,
they cry out about fraudulent patents,

Auvother band of ‘‘innocent purchasers” are makers and
users of barbed wire fencing, who object to pay a few cents
per rod as royalty for a patent fence, that saves them a thou-
sand dollars a mile clear cash for every mile of fencing
they put up.. Members of the House, we believe, are begin-
ning to find out that the rank and file of suffering innocents
for whom their sympathies have been invoked consists
only of a lot of infringers, who squeal because they are not
allowed to take the patent property of other people without

payment.
——— > ———————

HINTS TO INVENTORS.-

It is the close observer, not only of present but future
wants, who makes the successful inventor. The world is
one huge kaleidoscope, and its views and requirements are
ever changing. What is good to-day will prove insufficient
to-morrow, hence improvement is but a natural sequence of
the present, and he who takes Time by the forelock is the
one who-wins; nor is this constant change to be wondered
at, for the world is progressive, and there is no human de-
vice but has some defect, so that the cry is ever for some-
thing better or cheaper. There are few inventions in ad-
vance of the times, but thousands to meet the wants of the
present, and not a few behind the age. These are vo idle
aphorisms, but genuine truths, and it would be well for in-
ventors generally to remember and profit by them.

There are other things, too, that it would be well to re-
member. As it is in time of peace that we should prepare
for war, so is it during the current season that inventors
should provide for the next. Now is the time, as the sum-
mer solstice approaches, when improvements suitable for
that and the following seasons should be taken in hand, be
matured, perfected, and patented. Experiments are neces-
sary, and these take time, as do also the securing of letters
patent and the necessary business arrangements to have all
things ready and the supply on hand when the demand
comes. For lack of thus moving in time, many an inventor
has found himself unprepared to introduce his invention to
the public during the season it is adapted to, and had to wait
an entire year till the like season comes round again before
he could do so, and then it has proved too late, as a superior,
or even inferior, but better pushed improvement has got the
foothold and superseded it. There are many trades in which
the greatest activity prevails during the season in which
there are no ¢ales and none expected. Summer prepares for
winter, and so should it be with the inventor.

So much for the time when inventions should be made,
perfected, and secured. What to invent is the next, or per-
haps the first, thing to consider. There are men of such ver-
satile genius that scarcely any subject or device is too hard
for them to improve upon, but, as a general rule, those are
the most successful who devote their attention to subjects
and things more immediately connected with their own call-
ing in life, for they know from experience what are the
practical defects of the present state of things and what is
actually needed. Thus the farmer is better acquainted with
agricultural machines, and the carpenter and machinist with
the tools of their trade, and any improvements which such
may make, in their own line, are generally meritorious and
valuable.

Another hint, and we have done. Most inventors overesti-
mate the pecuniary value of their inventions. They want
too big a price for that which comparatively cost but little,
hence they fail to profit by their patents. There are few
patents of any merit but will sell at a price and pay a thou-
sand times better than any ordinary investment. True,
fortunes have been made out of patents, and fortunes are
still being so made, but that is no reason why every inventor
should be so liberally rewarded. A fair recompense is

surer.,
—_——l 4 ————

The Fastest Passage.

The new Guion steamship Oregon has just beaten all
previous records, her actual time between the two points
above mentioned being 6 days 10 hours and 10 minutes.
Her best day’s run during the voyage was 472 miles, and
her poerest 440. Her average was over 450 miles a day, or
nearly 19 miles an hour. According to the log of the
Oregon, she traveled in all 2,861 miles. This is 100 miles
more than was made by the Alaska on her quickest voyage.
The days’ runs of the Oregon were as follows: April 14,
440 miles; 15, 460; 16, 455; 17, 470; 18, 469; and 19, 472.
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ASPECTS OF THE PLANETS FOR MAY.
VENUS

is evening star. She takes the lead among her brethren, not
only for being fairest, brightest, and largest of the stars,
but also for the occurrence of one of the four great epochs
in her course.

On the 2d, at § o’clock in the evening, she reaches her
greatest eastern elongation, when she is. 45° 83’ east of the
sun. Not a second farther can she go. The invisible chain
that binds her to the sun has reached its limit. The fair
planet then rests from her labors, and stands still in her
course as if conscious of her surpassing loveliness, and will-
ing that observers on this planet should have a chance to
admire the fascinating grace of her presence. But she re-
mains not long inactive. She turns her course westward
and approaches the sun, or retrogrades, at a more rapid
pace than she receded from him. Any intelligent observer
can see this, for her westward movement or approach to the
sun is easily traced from night to night as she threads her
way among the stars, This she will do until she reaches in-
ferior conjunction in July, when, passing between us and the
sun, she reappears on his western side as morning star, and
will be seen no more in the evening sky for 292 days.

The apparent course of Venus as viewed from the earth is
as follows: From superior conjunction she moves in g
straight line eastward from the sun till eastern elongation—
her aspect on the 2d—and approaches him till inferior con-
junction. The process is then reversed. She moves in a
straightline westward from the sun to western elongation,
and completes the circuit by approaching him till superior
conjunction. She is then hidden in bis dazzling rays, to
emerge again as evening star, and recommence the same
series of uscillations till another synodic period of 584 days
is completed.

This is her apparent course. Her real course is a revolu-
tion around the sunin an almost circular orbit from west to
east and at an almost uniform rate of speed.

The reason her apparent path in the heavens differs so
much from her real path is easily explained. The earth,
from which she is viewed, is moving in her orbit with a
velocity of 18 miles a second. Venus is moving in a smaller
orbit with a velocity of 21 miles a second. The result of
these complicated movements is that Venus, to an observer
on the earth, moves in straight lines east and west of the sun
and follows closely in his steps. As Venus appears to ter-
restrial observers, so the earth appears to Martian observers,
oscillating east and west in thesame way, and sometimes
like Venus making a transit over the sun’s disk.

Venus will be the loveliest star in the heavens during the
month, She will be an object of peerless beauty as, after
clongation, she turns her steps westward, moves rapidly
toward us, and shines benignantly in the glowing west,
scarcely heeding the presence of the departing sun. The
fairest of the starsis now a delightful planetary study for
the naked eye and for the telescope. Observed in the tele-
scope at. elongation or a few days after, half her disk is
illumined like the moon at her last quarter. Soon after,
she takes on the-form of the waning crescent, growing
¢ fine by degrees and beautifully less” with every reappear-
ance. Venus in crescent form near inferior conjunction is a
beautiful telescopic object. Her high northern declination
adds greatly to the brilliance of her present appearance.

The beautiful planet is especially interesting on account
of the striking resemblance she bears to the earth. In size,
density, position, the possession of an atmosphere, the time
of her rotation, the length of her seasons, the form of her
orbit, the amount of light and heat she receives from the
sun, she is more like the earth than any other member of
the solar system. She is our nearest planetary neighbor, and,
if ouly a moon were following in her track, Venus and the
earth would be the twin sisters of the sun’s family. In-
deed, the planets seem to be linked in pairs. Jupiter and
Saturn are the giants of the system. Neptune and Uranus
follow in their train, and Mars and Mercury complete the
roll.

The right ascension of Venus on the 1stis 5h. 48 m.;
her declination is 26° 45' north; and her diameter is 236",

Venus sets on the 1st a few minutes before 11 -0’clock in
the evening; on the 81st she sets at half past 10 o’clock.

NEPTUNE

is evening star until the 10th, when, leaving his brethren
behind, he crosses to the sun’s western side, and becomes
morning star. This event occurs on the 10th, at 10 o’clock
in the evening, and is called his conjunction with the sun.
It is as important an event-ip his course as the eastern elonga-
tion of Venus is in hers. - Neptune is then at his farthest
point from the earth, and nearest to the sun. He is ¢* joined”
to him, as the word conjunction means rising and setting at
the same time, and as completely hidden in the sun’s rays
as he was from terrestrial observers before his discovery in
1846.

On some accounts, Neptune will be a pleasant planet to
dwell in, when, in the progress of ages, he becomes fit for
the abode of animate life. All the other known planets are
inferior or inner as viewed from his domain, and move in
straight lines east and west of the sun, as Venus and Mer-
cury move in our sky. But if the Neptunians have eyes
like ours, they are at such an immense distance that only
Uranus, Saturn, Jupiter, and perhaps Mars will be visible.
Their best telescopes will hardly pick up the earth, and our
beautiful Venus and fleet-footed Mercury will be forever
unknown. All the planets will make transits, but at such
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long intervals that Uranus, the nearest neighbor, makes one
only once in 40,000 years. The sun is no larger than Venus
when largest, and is but a brilliant day star.

Planets beyond our ken may shine in the Neptunian sky,
and astronomers there have a broad base line, thirty times
as large as ours, for measuring the distance of the fixed
stars., The temptation to a change of planets is notalluring.
The earth with her glorious sun, her solitary moon, the six
brother planets visible to the unaided eye, her favorable
position in the system, and her perfection of physical devel-
opraent, affords all the conditions that can be desired, and
the inhabitants of this fair planet are so well contented that
they seldom desire to leave it.

The right ascension of Neptune on the 1st is 8 h. 14 m.;
his declination is 16° 18’ north; and his diameter is 2°5".

Neptune sets on the 1st. about half-past 7 o’clock in the
evening; on the 31st he rises about half past 3 o’clock in
the morning.

MARS
is evening star, and contributes two incidents to enliven the
planetary routine during the month. On the 5th, at midnight,
Mars is in quadrature with the sun, following Neptune, Sat-
urn, and Jupiter, and preceding Uranus in arriving at this
point in his course. He then tukes histurn in looking down
from the meridian at 6 o’clock, and setting at midnight.

On the 31st, at 11 o’clock in the morning, Mars is in con-
junction with Regulus, or Alpha Leonis, the bright star in
the handle of the Sickle, the planet being 58 minutes north
of the star. The conjunction or nearest approach of the
bright actors in the celestial drama will not be visible, but
planet and star will be near together on the evening of the
30th, and will be found to have passed each other on the eve-
ning of the 81st. The conjunction of a planet and a bright
star is always interesting, and so is their gradual approach,
which may be observed during the month.

Mars is the red planet east of Jupiter, and Regulus the
bright star east of Mars.

The right ascension of Mars is now 9h. 9 m, ; his declina-
tion is 18° 32’ north; and his diameter is 8".

Mars sets on the 1st at half-past 1 o’clock in the morning;
on the 31st he sets a few minutes after midnight.

JUPITER

is evening star, and takes no active part in the events of the
month, contented with looking his best, as with stately step
he descends slowly toward the west and draws nearer, like
the other superior planets, to conjunction with the sun.
Jupiter is near enough to Venus during the month to bring
out the fine contrast in coloring and brilliancy between the
two planets.

The right ascension of Jupiter on the 1stis 7 h. 57 m.;
his declination is 21° 20’ north; and his diameter is 342",

Jupiter sets on the 1st about a half an hour after mid-
night; on the 31st he sets a few minutes before 11 o’clock
in the evening.

SATURN

is evening star, and, like Jupiter, contributes nothing to the
incidents of the month. He moves serenely on his way,
surrounded by a bright galaxy of stars, and disappears at an
early hour in the evening from the starlit conclave that has
been the scene of his beaming presence during the long win-
ter nights. He makes his bow to his terrestrial audience at
the close of the month, for he is then too near the sun to be
visible.
" The right ascension of Saturn on the 1st is 4 h. 82 m.;his
declination is 20° 25* north, and his diameter is 158",

Saturn sets on the 1st a few minutes after 9 o’clock in the
evening; on the 31st he sets at half past 7 o’clock.

MERCURY

is evening star until the 17th, when he joins Neptune in de-
serting the ranks of the evening stars, On the 17th, at §
o'clock in the afternoon, Mercury is in inferior conjunction
with the sun. He is then between us and the sun, and,
passing to his western side, becomes morning star. He is
visible for the first few days of the month as evening star

"in the vicinity of the Pleiades, but after thattime is of little

importance on the monthly record.

The right ascension of Mercury on the 1st is 3 h. 50 m.;
his declination is22° 43'north; and his diameter is 10-2".

Mercury sets on the 1st about half past 8 o’clock in the
evening; on the 3lst he rises a few minutes before 4 o’clock
in the morning.

URANTUS

is evening star, and plods on his slow course in the constella-
tion of Virgo, far removed from his brother planets at pres
ent, though some of them will overtake and pass him in the
course of the year.

The right ascension of Uranus on the first is 11 h. 40 m.;
his declination is 2° 57’ north; and his diameter 37".

Uranus sets on the 1st at 10 minutes after 3 o’clock in the
morning; on the 81st he sets a few minutes after 1 o’clock.

THE MOON.

The May moon fuils on the 9th at 7 minutes after 11
o’clock in the evening, standard time. On the 2d, the day
of her first quarter, she is in conjunction with Mars, and on
the 5th with Uranus, She then keeps clear of the planets
until the 23d, the day before her change, when she passes
near Neptune. On the 24th, a few hours before new moon,
a beautiful phenomenon occurs. At 87 minutes past 1 o’clock
in the morning, the moon is in close conjunction with Mer-
cury, passing one minute north. Moon and planet are them
below the herizon and invisible. If they were only above
the horizon, and were not too near the sun to be seen, the wan-
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ing moon diminished to a slender thread of silver light, and
the sparkling planet almost touching her bright limb, would
form a lovely picture. In some localities lying between the
limiting parallels of 86° north and 25° south latitude Mer-
cury is occulted by the moon.

The waning moon, after paying her respects to themorn-
ing stars Neptune and Mercury in the eastern sky, reap-
pears in the western as the new moon one never tires of
seeing. On the 25th she is in conjunction with Saturn, the
first planet in her pathway. On the 27th she is at her
nearest point to Venus, but as she is 8° 7' south, the con-
junction will hardly be noticed. On the 28th she is at her
nearest point to Jupiter, and on the 80th to Mars. The
conjunctions with Saturn, Venus, Jupiter, and Mars occur
between new moon and the first quarter, and show how
near these planets are together and the order of their dis-
tance from the sun.

—_— - —
Copyrights for Photographs.

In the case of Sarony vs. Burrow Giles Lith., Co., the
Supreme Court of the United States holds that in certain
cases photographs are to be regarded as art works, and copy-
rights therefor will be sustained.

The original suit was commenced by an action at law in
which Sarony was plaintiff and the lithographic company
was defendant, the plaintiff charging the defendant with
violating his copyright in regard to a photograph, the title
of which is ““ Oscar Wilde, No. 18,” A jury being waived,
the court made a finding of facts on which a judgment in
favor of the plaintiff was rendered for the sum of $600 for
the plates and 85,000 copies sold and exposed to sale, and
$10 for copies found in his possession, as penalties under
section 4,965 of the Revised Statutes.

Among the finding of facts made by the court the follow-
ing presents the principal question raised by the assignment
of errors in the case:

8. That the plaintiff, about the month of January, 1882,
under an agreement with Oscar Wilde, became and was the
author, inventor, designer, and proprietor of the photograph
in suit, the title of which is ‘* Oscar Wilde, No. 18,” being
the number used to designate this particular photograph and
of the negative thereof; that the same is a useful, new, bar-
monious, characteristic, and graceful picture, and that said
plaintiff made the same at his place of business in said city
of New York, and within the United States, entirely from
his own original mental conception, to which he gave
visible form by posing the said Oscar Wilde in front of the
camera, selecting and arranging the costume, draperies, and
other various accessories in said photograph, arranging the
subject so as to present graceful outlines, arranging and dis-
posing the light and shade, suggesting and evoking the de-
sired expression, and from such disposition, arrangement, or
representation, made entirely by the plaintiff, he produced
the picture in suit, Exbibit A, April 14, 1882, and that the
terms ‘“author,” ¢ inventor,”” and ‘‘designer,” asused in the
art of photography and in the complaint, mean the person
who so produced the photograph.

Other findings leave no doulbt that plaintiff had taken all
the steps required by the act of Congress toobtain copyright
of this photograpb, and section 4,952 names photographs
among other things for which the author, inventor, or de-
signer may obtain copyright which is to secure him the sole
privilege of reprinting, publishing, copying, and vending
the same. That defendant is liable under that section and
section 4,965 there can be no question, if those sections are
valid as they relate to photographs.

The findings, we think, show this photograph to be an
original work of art, the product of plaintiff’s intellectual
invention, of which plaintiff is the author, and of a class of
inventions for which the Constitution intended that Congress
should secure to him the exclusive right to use, publish, and
sell, as it has done by section 4,952 of the Revised Statutes.

—_————r——
Manganese in Marble.

M. Dieulafait has shown that mangauese in the state of
bicarbonate exists in the waters of all seas and oceans; and,
M. Berthelot has pointed out that in contact with oxygen,
this bicarbonate becomes bioxide. It follows that oxides of
manganese must be produced in large quantity in the ocean,
and sinking by their weight must accumulate on the ocean
bed. This corollary explains the existence of the large
quantities of bioxide of manganese concretions and manga-
niferous mud found in the sea bed. It also explains the ex-
istence of manganese in the French and English chalks of
the secondary period; also the fact recently discovered by
M. Dieulafait, that the well known artistic marbles of Carara,
Paros, and the Pyrenees are comparatively rich in manga-
nese. There are two kinds of Cararamarble: the ordinary,
which has a bluish tinge on fracture, and the statuary mar-
ble, which is very pure and white. The well known chemi-
cal reaction showed manganese in both kinds. Parian
marble, which has larger grains than Carara, also showed
manganese in even greater proportion than the Carara; and
the Pyrenean marbles, which resemble the Carara in being
of two qualities, also contain manganese in about the same
proportion. The agreement in proportion seems to indicate
a similarity of cause for the presence of the manganese.

TaE Lancet informs a correspondent that ¢ the possibility,
nay the certainty in many cases, of flies being a medium of
infection, especially in warm climates, has been repeatedly
pointed out, though perhaps the fact is not sufficiently borne
in mind.”
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A NEW FIRE ESCAPE.

The balconiés below the windows of the several stories of
the building are constructed so as to lie in a fixed horizontal
position or to fold up against the wall of the building. The
ladder connecting the several balconies with eacn other and
with the ground, for the escape of the occupants of the
building, is arranged in a casing set up along the ends of the
balconies. The front or door of the casing is made in sec-
tions of about the height of the respective stories, and each
section is furnished with a spring latch to lock upon a catch
of a rod supported along one side of the case.
The latches are so constructed as to be automati-
cally locked on the rod when the doors are
closed, and to be unlatched by a vertical move-
ment of the rod, which has an arm projecting
toward each balcony. By this means the rod
may be lifted from either balcony, and will sim
ultaneously unlatch all the doors, permitting ac-
cess Lo the ladder from any part of the building.
A single door, provided with several latches, all
of which catch upon the bar, may be used. The
ladder can be used without the balconies, the
arms being operated from the window of any
story. This plan makes a fire escape which is
always in place, and which can be quickly and
easily operated from any story in the building.

This invention has been patented by Mr.
Robert Stevenson, of Muskegon, and further
particulars may be obtained from Mr. Charles
Stroebe, of Ferrysburg, Mich.

———— A —
GUIDE BAR OILER.

The accompanying engraving represents an
invention, lately patented by Mr. John S. Park,
for oiling the cross head guides of steam engines,
and also the guides of other reciprocating parts
of machinery. Held to the cross head is a base
plate, to which are secured three standards. To

Fireproofing of Wood.

Several preparations exist which render wood impervious
to heat, and also increase its durability. Some of these solu-
tions have been tested on a large scale, and ‘have proved a
success. Although these measures are cheap and their suc-

cess demonstrated, they have, with few exceptions-—as, for
example, at Frankfort-on-the-Main, the Hof Theater at
Berlin—not being employed. Perhaps constructors of thea-
ters will, in view of these frequently occurring catastrophes,
at last comprehend that even the incombustibility of the

the center standard is pivoted a head having pro-
jecting side pieces furnished with gear teeth, and
having a central stem carrying a weight which
may be held at any desired height by a set screw.
On each side port is pivoted an arm carrying at
one end a segment plate having teeth meshing with those of
the head, and at the outer downwardly bent part of the arm
is a plate, to the under side of which is secured & wiper made
of any suitable soft material. This distributes over the face
of the guide the oil fed toit from an oil cup carried on the
back of the plate. The gears are so intermeshed that a rock-
ing motion of the weighted stem will raise one of the oiling
heads from and lower the opposite ove to the guide bar.

At the end of each stroke the inertia of the weighted
stem, combined with the motion of the cross head, shiftsthe
oilers, so that one of them will always be in advance of the
cross head. Not only is the upper face of the guide kept
oiled, but it is also kept free from dust or grit, which would,
if not'removed, unduly wear the surfaces. The same prin-
ciple of rocking the opposite diling heads into contact with
the guide bars is shown in Figure 2. A four-armed
head, made hollow to carry oil from the cup to the oiling
heads, is pivoted to each side of the cross head. The opera-
tion of this will be plainly understood from the cut.

PARK’S GUIDE BAR OILER.

Further information regarding this novel device may be
obtained from Messrs. Park, Basye & Weil, of Rockport,
Ind.

OF the 27,672,048 inhabitants of France, 1,109,090 are
foreigners, of whom 432,265 are from Belgium, 240,733 from
Italy, 81,986 from Germany, 78,781 from Spain, 66,281 from
Switzerland, and 87,066 from the British Isles. The num-
ber of naturalized persons is but 77,046,

woodwork would be of inestimable value in securing im-
munity fromfire in theaters, and that the spreading of flames
would be greatly retarded when, instead of burning rapidly,
as dry wood will, it slowly, without flames, chars into coal.
The nature of wood makes it an easy matter to change it
into what an exultant chemist has called a ‘‘fireproof ™ sub-
stance. On account of its porosity a solution applied to its
surface sinks deeply into its pores, thereby attaining a firm
hold, and on account of its rigidity exposes the covering to
abrasion only. Careshould be taken, where such solutions
have been used, to replenish them from time to time, so asto
keep the wood entirely covered. - It maybe well to state
here what is meant by ‘ fireproof.” As this term is usually
used, it signifies the property of remaining intact in high
temperatures such as are produced by the conflagration of
buildings; but this is not the state impregnated wood or
scenery is in. These are destroyed when in contact with a
flame; not, however, by burning, but by charring. If we
hold a piece of impregnated scenery in the flame of a Bun-
sen burner, we will find that the part which was in contact
with the flame has been destroyed, that is, it has been
charred without producing flames or injuring the parts not
in direct contact with the gas flame.

In experimenting on the impregnation of wood, canvas,
and gauzes, I was particularly careful to use only chemicals
as they appear in commerce, and uundistilled water. In my
opinion one of the chief causes of failure in methods in prac-
tice which were successful in experiment, is that the chem-
icals employed in experimenting were the pure reagents of
the analytical chemist, while those used in practice contain
many impurities which must necessarily alter the results ar-
rived at by purer supplies.

One of the oldest and best known processes is the coating

| of woodwork by water glass (sodium tetra-silicate), which

for a short time gives good results, but soon the covering
drops off. The reason for this is that a covering of water
glass is as brittle as ordinary glass, and is readily cracked and
broken; and secondly, as it dries very rapidly, it does not
enter any distance into the pores of the wood, but rests on
the surface. Any jar or abrasive action will, therefore,
cause the water glass to drop off in small chips. Anotber
objection to this substance is its solubility. It cannot be
employed in places exposed to the action of water.

Another process is to paint wood with a solution of three
partsof alum and one part of sulpbate of iron; after the
wood has received twoe or three coats of this solution, it is
thoroughly dried; then a solution of potter’s clay and sul-
phate of iron, having the consistency of paint, is daubed on
the prepared wood until all pores are filled, and a thin layer
remains on the surface. It is claimed that in this process
the alum and sulphate of iron enter deeply into the fibers of
the wood, and form indestructible compounds with the
chemical elements of the fibers, which cling tightly to them
and cannot, as in the case of water glass, be readily washed
out. The covering of clay greatly protects the wood from
moisture, so that the first solution cannot be washed out or
thrown out by the action of frest. This sounds well, butin
practice would be too complicated.

Another objection which makes it valueless for theaters is
that the clay on the surface comes off very readily in the
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form of dust, and, therefore, must frequently be renewed;
it is also an unclean process; an actor unconsciously leaning
against a piece of wood thus prepared would afterward ap-
pear before the audience with a stripe of clay dust on his
back.

The following is also a complicated process: The wood is
painted with hot glue water until all pores are filled, the
number of coats depending on the porosity of the wood used.
Then applying to the surface, before the glue dries, a
powder consisting of one part of sulphur, one of ocher (or
clay), and six parts of sulphate of iron. Care
should be taken to powder and mix these sub-
stances well before applying them. This pro-
cess labors under the same difficulty as the pre-
ceding one described.

A clean and excellent coating for wood is as-
bestos paint, or better still, the thicker asbestos
concrete. These substances act like true paint,
adbere tightly to the wood, give good protection
against high temperatures, and do not readily rub
or chip off. It has but one objection, tbat is,
its solubility in water; it cannot be used in places
exposed io the action of water, but for interior
theater purposes this is no material objection.
Great care must be taken in purchasing this arti-
cle, and it should always be tested before being
used, as much of the so-called ¢ asbestos paint ”
which is sold is entirely worthless.—C. Jokn
Hexamer, in the Spectator.

-
Our Patent Laws and Foreign Manufactu=
rers.

A Philadelphia manufacturer writes us that,
in 1882, he sold out bis business in England, and
has since been manufacturing here, selling his
goods to American consumers at lower figures
than they were formerly imported for. He
came to this country on account of the better
protection afforded by our patent laws, and is the
owner of many widely used patented inventions,
while also engaged on further labor-saving de-
vices in connection with woolen, worsted, and
silk spinning; but he says he shall most cer-
tainly decline to make known here in what any of these im-
provements consist, should there be any danger of Congress
so changing the law that the public might immediately rob
him of the fruits of his labor.

—_— ——at——
«HEAD FOR BARRELS, CASKS, ETC.

An elliptical opening is formed in the bead of the cask, in
which fits a flanged curb held in place by screws; between
the curb and head is inserted packing in order to form an
air tight joint. A flanged plate of about the same formand
external size as the curb fits within the curb, and is furnish-
ed with a central screw bolt by which it is held in place in
the curb by means of a cross piece through which the bolt
passes. Packing is placed between the plate and curb.
Upon the upper edge of the curb is placed a flat, elliptical
ring which serves as a chafe plate for the ends of the cross
piece to rest upon, and also makes a nice finish to the head.
The cons'ruction and arrangement of the several parts will
be readily understood from the engraving.

To open the cask it is only necessary to remove the nut
from the upper end of the bolt, when the cross piece may he
removed and the plate taken out of the cask by passing it
endwise through_the curb. . The cask may be very easily

| T | . ‘. i |I THEAA . il
MORAN’S HEAD FOR BARRELS, CASKS, ETC.

opened and closed without removing the head, and can be
closed perfecily airtight; the parts are strong and durable,
and can be cheaply made.

Additional particulars may be obtained from the inventor,
Mr. Patrick Moran, of 443 Water Street, Bridgeport, Conn.

ExXPERIMENTS made with gases upon insects proved the
Colorado beetle hardest of all. It took prussic acid vapor
to kill it outright, and was paralyzed iv illuminating gas.
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A Japanese Engineer.

T. A. Matsdaira, the new City Engineer of Bradford, Pa.,
is a native of Japan, and the first man of his nationality to
be chosen to a civil office in the United States. He is the
son of a wealthy Japanese nobleman, and came to thiscoun-
try in 1870 tobe educated, not at the expense of his govern-
ment, but at the individual expense of his father, who
planned to have his son return home and be appointed to a
high position under the Japanese Government. Upon be-
ing graduated he asked consent to remain a few years longer
to practice civil engineering. His father repiied that unless
be came home on the next steamer his allowance would
cease, and he need expect no more help from him. The son
replied that he would stay, and thefather became angry and
wrote to his Japanese friends to have nothing to do with the
young man. He staid and practiced his profession, acting
for some time as assistant engineer of the Manhattan Ele-
vated Railroad Company in this city, and afterward for
three years as chief engineer of the Union Pacific Railroad
in Wyoming, Idaho, and Montana.

_— ., r—

TAKING A PHOTOGRAPH BY THE MAGNESIUM LIGHT.

Taking portrails at night by the electric light is now a
watter of every day occurrence, and has many advantages,
but as an experiment it is too expensive for the amateur
photographer to undertake.

Our engraving illustrates a novel and easy method of pho-
tographing by the aid of the magnesium light. Ifa magne-
sium ribbon of a certain length be used, the ash will some-
times drop and suddenly extinguish the light.

This difficulty may be overcome by the use of magnesium
powder mixed with fine sand. Upon a metal or wooden rod
six or eight feet long is clamped an alcohol soldering lamp ca-
pable of giving a large horizontal flame, and above it a fun-
nel of tin or brass with a short mouth about three-quarters
of an inch in diameter. The lamp should be quite close to
the funnel; the rod may be secured at the bottom to any
suitable base of wood or metal, and may rest upon a table
instead of the floor. A pan or dish set upon the base

" will catch any falling particles.

The proper focus may be obtained by focusing upon the
flame of a candle placed whkere the person is to sit. The
shadows are softened by reflecting the light with a white
muslin screen secured to a frame which may be tilted at any
angle, as shown. No cap is used on the lens.

One thimbleful of magnesium powder is mixed with two
of fine sand, with a spoon or piece of wood upon a white
sheet of paper.

To make the exposure the operator, after fixing the sitter
in position and drawing the slide of the plate holder, simply
steps up to the funnel and quickly dumps the magnesium
mixture into it. The alcohol lamp sets fire to the magne-
sium as it, in falling, comes in contact with the flame, and
a long, brilliant, dazzling sheet of light, lasting for a second
ortwo, is the result. Such a brief exposure is generally suffi-
cient. The duration of
the flamé can be regulated
by the addition or sub-
traction of the magnesium
orsand.

Should a picture be over
exposed, the duration of
exposure canbe shortened
by the addition of a little
sand and a corresponding
diminution of magnesium
powder. If a larger
amount of magnesium
is used in proportion to
the sand than that stated,
the light will be more
brilliant and of short du-
ration. By varying the
proportions of the two, it
is possible to produce a
flame of light from six to
seven feet in length.

The large area of the
light tends to diffuse the
same, softens the shadows,
and gives to the picture a
brilliant effect.

By varying the position
of the light, very artistic
effects of light and shade
may be produced. The
sitter should be placed so
as to look away from the
point where the light is to
appear, in order that the

Scientific dmerican,

APPARATUS FOR DRYING FRUIT.

Mr. Baltet, of Paris, has receuntly- published a very inter-
esting work upon the ‘“ Cultivation of fruit for market and
family use,” and it contains so many good hints and such in-
structive drawings that we have taken the liberty of repro-
ducing one of his illustrations, showing a very simple but
highly practicable apparatus for drying apples and kindred
fruit. The work treats principally of matter relating to
propagation of fruit yielding trees and plants, and givesuse-

APPLE DRYING APPARATUS.

ful hints as to proper culture of trees from a commercial
point of view.

Mr. Baltet says further that it is not enough to know sim-
ply how to grow fruits; but he emphasizes quite properly
the care which is necessary in collecting and gathering the
fruit and preparing it for transportation, and also for the
proper preservation of the fruit until the season for the same
is past, when the fruit can be put upon the market, com-
manding in this way higher prices than when the supply is
surfeited. The annexed engraving represents an evaporator
ordrying stove for bringing apples more especially into con-
dition in which they may be preserved for several years,
and thus avoid the tremendous waste which accompanies
every season that we have of especial abundance. Nearly

dazziing effect of its in-
tense glow may be avoid-
ed. Once the proper pro-
portion of magnesium powder has been ascertained, several
exposures may be made one after the other, with the certainty
of obtaining good pictures each time.

As an experiment nothing can be more attractive and en-
tertaining than taking a photograph at night.

MerALLIC paper,isa recent French invention, and chromo-
lithographs are rendered transparent by a coating and backed
with tinfoil. The effect is said to be very striking, and the

applications are very numerous.

every fruit farm in France possesses apparatus more or less
similar to one shown in the engraving.
It is believed that a bushel of fresh fruit’will yield about

six pounds of the dried fruit. The construction of the drier
may be seen at a glance, and consists simply of a closed
chamber provided internally with tiers of drawers, and with
a stove located at the base, so that the heat as it ascends will
pass over the fruit as it lies on the shelves, while a circulation
of pure air is constantly kept up through the opening at the
top of the chamber, . We quote a few words in conclusion:
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‘Everywhere the culture of fruit trees is making pro-
gress, and if we cross the Atlantic we shall see it developing
itself there in an extraordinary degree. The people of the
United States, who devote to theirorchardsan area of nearly
5,000,000 acres (representing yearly 800,000,000 dollars), in
1883, at the close of so many other congresses, convened a
special meeting for the discussion of the different modes of
packing and transporting fruit. Let us, then, prepare our-
selves tor the struggle. The New World means to swamp
our markets with her fruits, as she has already tried to do
with her corn and meat.”

el O of—

A California Gas and Water Well,

Cutlar Salmon lives near French Camp, a small settlement
nar far from Stockton, Cal. Othershad been boring artesian
wells, and he determined .to try his luck. He sank a well
with a seven inch tube to a depth of about 840 feet, and
struck a copious stream of excellent water. Desiring to
learn whether he could increase the flow by going deeper,
and fearing that, should he continue the well the same size,
he might injure the quality of the upper strata of water,
Mr. Salmon hit on the plan of sinking a four inch tube inside
the seven inch one, and then making what might be called
the experimental well, four inches in diameter. This inner
one he bored to a depth of 1,250 feet, and then came to water
again. This lower stream came to the surface, and, indeed,
rose in a tube twenty-two feet above the ground. This last
water found was unfit for drinking, and but for an accidental
discovery of its wonderful properties might have been con-
sidered a nuisance, as are many things the uses of which we
do not know. It was found that there was a large amount
of gas in this water from the lower depth. This came bub-
bling to the surface, making one think of a gigantic soda
fountain. Some one suggested the idea of seeing if the gas
would burn. A coal oil can was put over the top of the
tubing, and having a few holes punched in it, an improvised
gas fixture was in band. Only a match was required to
complete the preparations. The match was lighted and ap-
plied to a hole in the can, and the flame shot up three or four
feet into the air, and burned steadily. The gas would burn.
Mr. Salmon had fire and water coming out of the same hole
in the ground.

The tube of the outer well, that which was only 840 feet
deep and furnished the good water, was tapped, and sufficient
water for all domestic uses, and for the stock, etc., was led
off in pipes to the house and other localities. A curbing was
built around the twin wells in such a way that & formed
a reservoir for the water from the 1,250 foot level, and that
portion from above which was not conveyed away in pipes.
All through this water in the reservoir came bubbling up the
gas, generated somehow somewhere down below. When
Mr. Salmon next went to Stockton he had a gasometer made
with a stop cock in the top, and this he took home and fas-
tened over his wells. The bottom was benecath the surface
of the water in the reservoir, and gas speedily filled the bell-
shaped receiver. The next
thing was to attach a gas
pipe, and conneect his
homemade gas machine
with the house. He put a
pipe perforated with small
holes across his large open
fireplace, turned on the
gas, applied a match, and
the problem of cheap fuel
was instantly solved. After
that, gas pipe was putinto
the fire-hox of the kitchen
stove, and now the meals
are prepared with the new
fuel. Mr. Salmon hasalso
used this gas for illumin-
ating, but it does not seem
to entirely fill the bill, al-
though it is a great im-
provement on a tallow dip.
It hasbeen suggested that,
as this gas seems to be
almost pure hydrogen, it
might be carbureted, and
its illuminating qualities
improved. - But poorlight
or good, Mr. Salmon is
certainly a lucky man, in
that he gets his fuel so
easily. The gas throws
off a greatamount of heat,
and without doubt such a
well would supply a large
number of families with
the means of warming
their houses and prepar-
ing their food. Colonel
Orr states that he has examined this well carefully, avd
thinks there is gasenough issuing from it to run a twenty
horse power engine.—San Francisco Bulletin.

HuMAN skin and that of young rabbits have been success-
fully applied in small pieces to large healing surfaces in
wounds. Dr. Wilson, however, in the Medical News, claims
to have obtained very much better results from the use of
the internal membrane of hen’s eggs. The egg should be
fresh and warm,
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APPARATUS FOR ENLARGING MICROSCOPIC SLIDES,
To the Editor of the Scientific American :

In the SciENTIFIC AMERICAN for February 16, under the
title of ¢ An Electric Microscope,” I notice that the appara-
tus there mentioned for exhibiting magnified views of micro-
scopic objects is spoken of as attracting no little atteation.
Some time since I constructed an instrument with which I
have successfully accomplished the same object. In magni-
fying power I have equaled and even excelled the power
mentioned in the article referred to above. For instance, a
piece of a fly’s eye less than one-sixteenth inch in diameter
was exhibited in a bright and well defined picture, 10 feet
in diameter. This could have been enlarged very much
without impairing the distinctness of the view had space
permitted. A bee sting was made to appear more than 20
feet long. The cells of wood were especially attractive,
those of pine appearing from 114 to 214 inches in diameter.
These objects, with about seventy-five more, were exhibited
to my school. I have made use of both the calcium light
and the electric light, but in the instrument here described
sunlight was used.

Fig. 1 is a sectional view of the instrument, which, so far
as I know, is different from any plan heretofore adopted.
The optical parts are two reflectors, @ and b, supported on
two arms each, j and %, and swinging at the points, ¢ and b,
a convex lens, ¢, a concave lens, d, a small condenser, ¢, and
the object glass, g. The mounted object is placed across
the opening in f, over which un adjustable diaphragm works,
not shown in the figure.

H consists of three tubes, the inner and longest one being
rigidly attached to n, and placed at an angle to n 0 0 equal
to the latitude of the place. The tube or ring, %, to which
the supports, j, are attached, revolves about the inner tube
by means of a rack and worm screw, m, which is turned
either by hand or clockwork. By this the reflector, @, is
made to follow the sun. The ring, ¢, to which thesupports,
k, are attached, may also be turned around the
inner tube by hand.

The parts, ¢fg, are supported upon and
slid along two rods, s s, and are clamped in
any position by the screws, rrrr; ¢t is a
screw for fine adjustment of g.

The parts, n 0 o, are of wood, 4 inches by
% inch, and 22 inches long. They can be
turned about the joint, g, which is immedi-
ately below the center of the reflector, 5. The
piece, p, extends 2 inches beyond either side
of n o, and is screwed fast to a window sill
when in use. The three pieces, p % o, all
turn independently.

The instrument is used as follows: Attach
it by the piece, p, to a window on the east,
south, or west side of a room where sunlight
can be reacked. Now turn n so that the live,
a b, points toward the pole star, or approxi-
mately north and south. Then turn oo to
point toward the place where the picture is to
be shown. Thering, 7, and reflector, b, are
next so adjusted that the light is thrown
through ¢ d eg. After that the only move
ment required is accomplished by the screw,
m. Of course the reflector, @, must be ad-
justed to reflect the light through H, parallel
to a line, @ &, but this can be done once and clamped, after
which no change is necessary, whatever be the position of
the instrument.

Fig. 2 gives a larger view of the part, er, which is almost
likeg 7 ; 8 8 are the rods on which a grooved piece, 2, slides
and is clamped by the piece, w, and screw, ». The lens, m,
is adjusted in height by the screw, g, and sideways by the
screw, .

REYNOLD JANNEY.
—_— e — -
Electricity : its Relation to Vital Power.

In the SCIENTIFIC AMERICAN of March 29, we offered
some suggestions on this topic in connection with the fer-
mentation of beer; but in order to study it more carefully
we must pass away from the extremely low forms of life,
the bacteria, whose presence and potential activity we recog:
nize in the process of fermentation, and look to those of
higber grade. Laboratory experiments on various animals
—frogs, birds, rabbits, etc., for instance—and clinical obser-
vations on human subjects, are at our service, and in con-
sidering them it is necessary to premise that when we speak
of vital force we are compelled to use the term as being the
equivalent of nerve force, for we know nothing else in
which to express it. For our present purpose these two may
be correctly deemed identical, without discussing the
minute biological points involved in such an assertion.

The question then arises: Is there a relation between
electricity and nerve force? Have they anything in com-
mon? These are questions of almost infinite importance in
relation to the welfare of every human being. The eléctri-
cal conditions of the atmosphere are totally unstable, chang-
ing from hour to hour, and if the force which they represent
is allied to our own vital force it is impossible to resist the
cenclusion that the bearing of these fluctuations on the
health of the whole human race must be powerful for good
or for evil.

It was formerly a common thing to speak of the ‘‘ electric
fluid.” This term was used because the mysterious agent
could be conducted from one place to another; it would run
as water does in a pipe; it was produced in.one place and
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ran along to another, following certain substances, which
were called conductors. Nerve force does precisely the
same thing. It originates only in the nerve cells, minute
microscopic objects, which, however, are in many places
grouped into such masses—called ganglia—as to be of ap-
preciable size. These, from their color, are called the gray
matter of the nervous system, while the cords which we
know as nerves, running to every part, are white. These
nerves are simply the conductors; they originate nothing,
any more than do telegraph wires. Here is the first similar-
ity of nerve force to electricity; it is found in the battery
(the nerve cell), and is connected by the wire (the nerve).

The second item of similarity is that electricity directly
applied to a nerve produces the same effect as an increase of
its own force. The muscles are under the control of the
will. My mind, for instance, determines to bend my fore
finger; the brain cell sends the message by means of the
nerve to the appropriate muscle, and my finger is bent.
If now, on the contrary, I apply a battery to that same
nerve, the finger is at once bent, without my will, or even
in oppasition to my will. Apparently I send the same force
from the battery that the brain sent in the other case, and
as I can easily make the battery the stronger of the two, the
finger is bent even though I determine that it shall not stir.
This is one strong proof of the absolute identity of the
two forces.

Still again, in studying the action and functions of the
sympathetic nerve or system, it is found beyond question
that the direct application of electricity increases the power
of action of the part to which it is applied. It is found, on
the other hand, by clinical observations, that whatever tends
to exalt the nerve force does precisely the same thing; that
is, nerve force and electricity produce the same results, as
was the case in the previous illustration.

This line of comparison might be much extended, but
our space compels us to take but one item more. Various

does not disprove identity, for it may be only one feature,
as yet imperfectly understood, of one out of perhapsseveral
types of electrical energy; and the same remark may apply
to the fact that different nerves, which so far as we know
are identical in structure, convey nerve force to totally
different types. We have nerves of sensation, of motion,
of sight, of hearing—of all the special senses. Are these all
only distinct forms of electrical action ?

It seems probable that from all these sources of inquiry
we may draw the inference that even if electricity is not
identical with our nerve force, it is at all events so closely
allied with it that electrical changes must surely influence
human vitality, either for good or for evil. A.

—_———_—r——
Grecian Stone Cutting,

A rather interesting observation bas recently been made
upon the methods of stone cutting employed by the ancient
Greeks. Every one knows that the marble blocks of which
the Grecian masonry was composed are put together without
mortar, and so ricely fitted that in many instances two ad-
jacent stones have, as it were, grown together by the cohe-
sion of their particles, brought into almost absolute contact;
a fracture made by a blow upon one passing directly into
the other, just as if the two formed a single block. With
regard to the fitting of the drums of columns, Mr. Pevrose,
the most scientific and practical of all investigators of Greek
architecture, believes that the desired effect of close fitting
was obtained by inserting a wooden pin as a pivot in the
drill holes which are always found in the centers of the
drums, and revolving each drum upon the one below it, first
placing sand between the stones, until a perfect joint was
obtained, in the same manner that glass stoppers are ground
into bottles, and pieces of metal work of certain kinds fitted
to each other. This explanation, which is probably the true
one, solves the problem completely so far as the drums of
columns are concerned, but throws no light upon the fitting
of the other stones of the Grecian buildings,
such as the blocks of the entablature, which
are found to have joints as close as those of
the columns, the edges of each block, for a
certain distance back from the face, being

polished, while the rest of the joint is slightly
sunk, in order to aliow the polished portions
to be brought into perfect contact. As no

sign of a pivot can be discovered on the
stones, even if it were possible to revolve

APPARATUS FOR ILLUMINATING AND ENLARGING
MICROSCOPIC SLIDES.

types of fishes possess electrical power, and are in each case
provided with special organs for its production. The best
and longest known of these electrical fishes is the torpedo,
of which we have one species here on our Atlantic coast
and another on the California side. The ¢‘battery,” by
means of which they are able to give really powerful
shocks, is quite similar in structure in all the species; it is
situated well forward on each side. But the only point
which interests us at present is that which gives it its
special and wonderful power. It is provided with an ex-
ceedingly rich distribution of branches from the trigeminal
nerve and the pneumogastric. These are ramified upon
each cell of the battery, and they alone give it its energy.
The nature of this power has been often tested, and it has
been found capable of doing whatever the electricity pro-
duced in our laboratories, from our ordinary batteries, can
do. There are no means of distinguishing the one from the
other, they are apparently identical, and yet we know that
the power shown by the torpedo is vital ; it is simply nerve
power.

Why this function should pertain to those two nerves
alone is not apparent ; inother fishes there is no such. And
in other electrical fishes those nerves are not theagents. In
the electrical eel of Surinam the battery is quite similar in
its structure to that of the torpedo, though differently situ-
ated ; but the nerve supply comes from multitudes of
branches of the spinal nerves, while the trigeminal and
poeumogastric are not involved at all, but the electrical
power appears to be entirely the same.

It would seem, therefore, that electrical force and nerve
force must be identical ; but there are, on the other hand,
points of discrepancy which must not be neglected. The
mode of distribution is widely different. It is a matter of
great difficulty to retain electricity after we have produced
it. It escapes with exceeding ease, and the most careful in-
sulation will hold it but imperfectly, especially where moist-
ure can reach it. Nerve force, on the contrary, originates
among the moist tissues, and passes everywhere freely
among them without any tendency to escape from the line
of its own moist conductors—the nerves, Itistrue that this
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them in contact with each other, it is plain
that a different process must have -been used
for fitting them, and an inscription discov-
ered a few years ago gives us some idea of
what the process may have been.

This inscription, which seems to have been
a sort of official document, answering the pur-
pose which would now be fulfilled by a
printed specification, describes the construc-
tion of a temple, and stipulates particularly
that the joints of every block of marble must
be polished with a mixture of oil and vermi-
lion. As vermilion, if the word so translated
really refers to the pigment now known under
that mame, has no polishing quality, it has
been suggested that the color was used simply
to spread over the joints before trying the
stones together. If any inequality existed in the surface of
either stone, it would be immediately shown, on separating
the stones after a momentary contact, by thetransferof color
from one to the other; and the protuberant portion, thus de-
tected, could then be rubbed down by hand to a uniform
plane with the rest of the surface. A powder of red chalk
is often used by marble cutters for a similar purpose, and it
is quite possible that this may have been the only use of the
vermilion paint; but there is some difficulty in accounting
on this theory for the mixing of oil with the paint, which,
if used dry, would be quite as useful for its supposed pur-
pose, and would be much more easily cleaned off the stone.
There is no serious improbability in the supposition that the
authors of the inscription may have confounded the- true
vermilion with the red oxide of iron, or crocus, which is a
very efficient polishing agent, and if mixed with oil, and
applied to the surface of a piece of marble, would serve
admirably, both to show where that surface had been brought
to coincide with a test plane, and to reduce the inequalities
which might on trial be found to exist.—American Architect.

i
o

The Mullein Plant,

A good deal bas been written lately about the mullein
plant and’its efficiency as a cure for consumption. Extracts
and decoctions of this plant (Verbascum thapsus) were re-
cently exhibited at the Cork Exhibition, but the judges
would not pass any verdict, as the chemical and physiologi-
cal properties have not yet been investigated. It is, under
the synonym of cow’s lungwort, popularly looked upon as
of value in diseases of the respiratory organs.

In reference to the use of the above, Dr. Quinlan, of
Dublin, writes to the British Medical Journal that three
ounces of the green leaves should be boiled for ten minutes
in a pint of new milk. Theliquid is thenstrained, sweetened
to taste, and drunk while warm. This dose canbe repeated
twice or three times & day. This high authority bas no
doubt of its efficacy as a curative in the earlier, and a pallia-
tive in the later 'stages of pulmonary consumption. Care
should be taken to use the leaves of the great mullein, known
by its thick, mucilaginous, and wooly leaves.
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PLAN TO INCREASE THE WATER SUPPLY OF NEW
YORK,

(Continued from first page.)

The aqueduct from Croton dam is of masonry lined with
brick, and has a sectional area of 5334 square feet. The
Harlem River is crossed by the famous High Bridge, built
of granite masonry, and having 8 spans of 80 feet and 7 spans
of 50 feet, its length being 1,393 feet between the gate
houses. The height is 100 feet in the clear above tide water.
The water was first carried across in two 36-inch pipes, but
in 1860 the capacity was enlarged by the addition of a
wrought iron pipe 7 feet 65 inches in diameter. This
makes the pipes equal in capacity to the aqueduct.

Before 1840 a rectangular reservoir 836 feet wide, 1,826
feet long, and 20 feet deep, holding 150,000,000 gallons, was
built about six miles from the Battery. Twenty years later
a receiving reservoir having a capacity of 1,200,000,000 gal-
lons was built next to this one. The distributing reservoir
at Forty-second Street is 400 feet square, and holds 24,000,000
gallons. A high service reservoir holding 10,800,000 gal-
lons was built in 1866 at the west end of High Bridge. En-
gines supply an iron stand pipe and tank, the flow line from
which is 324 feet above tide level.

Elevations greater than this aqueduct are supplied by the
two steam engines at High Bridge, which have a combined
daily capacity of 10,000,000 gallons. In 1879-80 another
high service supply was obtained from two engines pumping
into a stand pipe 170 feet high located at Ninety-eighth
Street. All of the water mains are of cast iron.

For several years the supply furnished by the present
works has been insufficient; the population and manufactur-
ing interests have grown more rapidly than was dreamed of,
and, judging by the past, will continue to increase in a
yearly greater proportion. That the case is urgent and de-
mands quick and effective measures is not disputed. Two
plans present themselves: one is to build so as to meet im-
mediate wants, the other is to build to meet future wanis—
in other words, to build for ourselves only, or to build for
our children’s children. Nothing can show the fallacy of
the first method better than the brief sketch above given of
New York’s water system, which has been only a succession
of patches added every few years, each addition being prob-
ably made in the vain-hope that the city would stop out-
growing its water supply. The alternative is to so build
that we shall be prepared to supply an ample quantity of
water for all the wants of all the people of New York city
for all time.

Purity of the source of supply is the first and most im-
portant consideration. It would be hazardous to utilize a
watershed which would require a system of drainage to re-
move material that might contaminate the water. It would
be extremely foolish to take a water supply from a built
upon section of country, every foot of which would have to
be rigidly, carefully, and constantly guarded to keep away
impurities. In deciding upon a plan to provide water for a
city of the size aud importance of New York, it isfalseecon-
omy to let the question of cost prevent the adoption of that
scheme which will best meet all the requirements.

Several plans-are now being considered by a commission
appvinted about a year ago to select a plan for obtaining an
adequate supply. One of these is shown in our frontis-
piece. It contemplates damming the Croton River at Quaker
Bridge, a point about four and one-half miles below the
‘present Croton dam. This would catch all the water from
the small tributaries of the Croton, the total watershed of
which amounts to 862 square miles. The dam will measure
about 192°5 feet from the top to the top of the foundation;
and in the deepest part the foundation will be 69 feet high,
The width at the base will be about 200 feet, and at the top
22 feet, on which will be a roadway. The length at coping
will be 1,850 feet; length at datum level will be 510 feet;
width at that level, 172 feet. Along the top of the face of
the dam will be a line of arches forming a cornice. The
outline drawings show a cross section and plan. The founda-
tion will be concrete, and the main dam rubble masonry
faced with stone work. The estimated cost of the dam is
$5,000,000.

At the north end of the dam will be two spillways, formed
between two knolls placed in a line, making an angle (down
stream) with the dam. The waste water will run down a
ravine, entering Croton River some distance below.

At a distance of six miles above Croton dam will be
placed Muscoot dam, a subsidiary one designed purely for
sanitary purposes; it will be the same height as the spill-
ways of Quaker dam. The duty of this dam will be to keep
the country constantly flooded, even if the water sbculd be
drawn off from both the Croton and Quaker ponds. The
Quaker dam would raise the water level 84 feet above the
top of the present Croton dam.

The present aqueduct will be connected with Quaker
Pound at three levels, thereby permitting the selection of the
purest water in the pond to be sent to the city. The old
gate house at Croton dam will be enlarged and connected
with both the Croton and Quaker ponds at different levels,
to allow the drawing of water from either source. A new
aqueduct will lead from here to the city. An aqueduct will
connect Muscoot with Quaker Pond, in order to allow
Crotou Pond to be emptied without interfering with the
supply. Openings will be made through Quaker dam, in
order that the water may be drawn off if necessary.

It is calculated*that Quaker dam will impound thirty-two
billions of gallons of water, which would be sufficient. for a
160 days’ supply ot 200,000,000 gallons each;
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If carried out, this scheme, only the main points of which
we have mentioned, would furnish a storage reservoir of
ample size, and in a good locality if at any future time it
became necessary to talke water from a source further north.
Thisidea is by no means a visionary one when weremember
how onr small streams are drying up.

Torresponfence,

A Good Suggestion.
To the Editor of the Scientific American :
I have followed the advice of the SCIENTIFIC AMERICAN,
and done what I could to defeat the proposed patent laws in

Congress. Inaddition I have asked our Senator to amend sec-

tion 4,900 of Revised Statutes so as to feguire manufacturers,
when practicable, to affix to their patented goods the num-
bers and dates of their patents, and secoudly, in all cases to
furnish the numbers, dates, and title or subject of patents
involved.

My reason for so doing is this: I bave found in some
makers of machinery, claimed by them to be patented, a dis-
position to make a secret of such numbers and dates. In
some cases have been met by an impudent inquiry as to my
motives in making such a request. Now, if I understand
the spirit of the patent law, it is the right of every one to
inquire fully into any patent he sees tit, and makers of pat-
ented goods should be compelled to give any inquirer the
numbers, dates, and titles of their patents, if they offer
goods, claimed to be patented, for sale.

I add the word title, because some machines haveso many
patents that it would be a great hardship to compel a per-
son to buy copies of the whole lot in order to investigate one

particular point.,
W. S. ProssER.

Anbury, Cal., April, 1884.

[The suggestions of our correspondent are good, and doubt-
less the public convenience would be promoted if patentees
were required to stamp their goods as above indicated.—
Eps.]

4 INg—
—p— -

A Trip on a Fast Locomotive,
1o the Editor of the Scientific American :

Having occasion lately to pass over some branches of the
Pennsylvania and Reading Railroad, a permit to ride upon
the locomotives gave me opportunity to observe some strik-
ing points as to their work and wear.

At Bound Brook the Pennsylvania and Reading Railroad
joins the Central of New Jersey, forming the Bound Brook
line between Philadelphia and New York. South of that
point Wootten locomotives are used on fast trains. North
of it, standard Baldwins. The train leaving Philadelphiaat
7:30 A.M., enging 364, makes the run to Jersey City in one
hour and fifty minutes, schedule time, including some eight
or ten stops and ““slow ups.” A stretch of seventeen miles
between Princeton Junction and Bound Brook, including
two slow ups and one stop, was run in exactly seventeen mi-
nutes. Of these seventeen miles, eleven in succession were
run in nine minutes and ten seconds, being a rate of seven-
ty-two miles per hour. And of these eleven, two successive
miles were run in forty-seven seconds each, being a rate of
766 miles per hour. This was the regular daily run; we
were not behind nor making up time.

Even at these high speeds the engine ran about as smooth-
ly asa first class car. I have many times experienced
severer vertical and lateral osciliations in such a car on re-
putable roads at forty-five miles per hour. So smooth, in-
deed, was the run that instead of any nervousness as to the
safety of such speeds, the query constantly suggested was:
Why may not a higher speed be obtained with entire
safety? Or is there anything to prevent it but the problem
of making the requisite steam?

In fact, safety at high speeds is aimed at in these engines,
oddly enough, by placing the center of gravity very high—
perilously high it at first appears; but when it is considered
that the higher the inclination of the lines from the center
to the rails, within the limit of safety from capsizing, the
more lateral shocks will be eased by the springs, then it
ceases to be a wonder that lateral oscillations are so litlle
felt, for the reason that as sudden shocks they cease to exist.
And take away the sudden heavy impact of the flange of
the wheel laterally against the rail, and the danger of the
wheel climbing the rail is taken away.

The firing and steaming of these engines is to be noted
also, as they are the prime condition of the high speeds.
The fire box is placed above the level of the top of the driv-
ers, and extending out the full width of the engine overhangs
them. An immense grate surface is thus obtained. Water
tubes traverse the mass of fuel fore and aft, promoting cir-
culation. The crown sheet is separated from the fire box
by a wall of firebrick rising above the level of the fuel, and
by a hot air or flame chamber between it and the fire brick.
The crown sheets hold the largest number of the smallest
brass tubes I ever saw in a locomotive boiler.

The force of the blast being expended through so broad
an area of fuel the velocity of the air current through it is
reduced, and as a result but very little cinder, and that the
very finest, is ever drawn through the tubes. True, a spark
arrester is placed in the smoke box—to comply with the
law—but it arrests nothing, for nothing coarse enough to be
arrested by it passes through the tubes, in other words, the
stuff is all burned up in the fire !box. The fact that these
boilers are able to utilize what is known as ‘“ buckwheat ”
size coal, making steam very freely with it, is a strong point
in their favor.
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Notwithstanding-the rapid evaporation effected—as high
as forty-seven gallons per minute—they are not flighty. In
the entire run above referred to the gauge did not vary
three pounds from 135, due in part, perbaps, to an occa-
sional blow-off, while slowing into the water tank.

Let any one who is in love with a swift, easy motion, like
being borne through the sunlight on the thigh of a big angel,
get a ride on one of these machines.

On the return from New York, I rode to Bound Brook on
a Baldwin engine, No. 165, having a remarkable record, viz.,
that of having run 119,360 miles consecutively, without any
general repairs, her weight having not once been lifted from
her drivers in that period.

On the following day a run up the valley of the Schuyl-
kill to Pottsville and back, gliding along fair interval lands,
sweeping around bold mountain bases, rushing through
those roaring hives of iron industry, and even making the
descent, 1,300 feet, of Pleasanton’s coal shaft, all could not
divert attention from the fact that a swmall angel may
make a very swift flight, the little Ariel, the manager’s pri-
vate engine, elegantly fitted to carry six persons, at our ser-
vice, with little cylinders of ten inch stroke and drivers of
three and a half feet, making a speed often of forty-five
miles per hour.

The present advanced condition of railway service, how-
ever, has vastly more in it suggestive of advancement yet to
be made than of perfection reached; and he is a bold pro-
phet who undertakes to tell what the railway of the future
shall ot be.

B. W.P.

An Illinois Inventor to Illinois Senators.

Mr. Eric U. Norberg, of Toulon, IIl., has written to the
Senators from Illinois, concerning the hostile patent bills, as
follows:

“If such stupid and unjust bills should become law, it
would not only be a gross violation of the rights already
granted to inventors, but would also bave a tendency to
stop at once all inventions hereafter. It would be a legisla-
tion in support of the bad principles advocated by the social-
ists and communists, denying individual or separate rights
in property; and if, in the start, one class of property is by
law declared to be common property, owned by no one
particularly, how long would it take till such a fanatical
and wild doctrine would include all other property?

“There is already considerable excitement over these
hostile patent bills, and many are more or less uneasy for
fear they may become law, and this excitement may lead to
a political organization for the protection of this interest.

¢ The superior wisdom of the Senate cannot overlook the
fact that a large part of the productive industry of the
country is the direct result of useful inventions, and that
the successful development of our vast vesources, our fu-
ture prosperity and progress, if not civilization itself, de-
pends to a great extent not only on invexstions already made,
but also on such that skill and ingenuity may hereafter
bring forth. ‘

““For these reasons herein set forth, I respectfully ask
that you will use all your influence to prevent the concur-
rence by the Senate in, or passing, any of the bills referred
to above.”

——— P — .

The Milling World Says:

¢ The patent bills offer a fruitful field of discussion to all
trade journals at the present time. If public opinion has
anything to do with the formulation of laws, surely the
advocates of the pending new patent regulations must have
found out by this time that the large majority is against
them, for all journals are most unanimous in condemning
the bills as well as their advocates. A correspondent of
the SCIENTIFIC AMERICAN touches a keynote by the pro-
posal that all inventors, and those interested in the progress
of the country, should obtain as many signatures as possi-
ble to a pledge, that no advocate of any of the pres-
ent new bills shall ever receive their vote at any election.
Such pledges pouring in on these wise law makers from all
parts of the country would beyond doubt have the desired
effect upon the legislators, and demonstrate to them in what
direction they must look for political support. 'The Milling
World cordially indorses such a proposition, with the firm
conviction that our existing patent laws, because far from
perfect, should be made moie efficient for the protection of
the interests of both inventor and public, but not changed
in any other manner. If we cannot improve them for the
benefit of everybody, do not let us try to alter them to the
detriment of many and to the advantage of a few mercenary
individuals, but rather let ‘well alone’ and leave them in
the present form.”

—_— o —
Training Dogs to Patrol Mines.

A Zanesville,O., correspondent writes us that. dogs may not
only be made profitable workers in mines, by being taught
to draw small coal cars, but it is entirely feasible to teach
them to patrol mines, as detecters of the presence of fire
damp or natural gas. A dog of 16 or 20 inches high is re-
commended as likely to be most serviceable in the work, but
he should be so trained by the watchman as to be always
ready to rapidly make the rounds of the mine before the
latter starts. The plan is to send the dog through the mine.
If he returns, it will be known that the mine issafe. Failure
of doggy to come back indicates danger from gas,
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Manganese ;: its Ores and their Uses,
BY PROF. K. J. HALLOCK.

In commerce and the arts the term ‘‘ manganese? is ap-
plied to an ore, the technical name of which is pyrolusite
The term ‘‘brown stone ” is likewise a misnomer, since this
ore is not brown, but black, intensely black, as those who
handle it well know, for it blackens the hands like coal.

In its scientific meaning the word ‘‘ manganese” is ap-
plied to a metal that occurs in a number of other ores as
well as in pyrolusite, and somewhat resembles iron both in
its pure state and in its compounds.

Pyrolusite in a binoxide of the metal manganese, and in
early times was mistaken for an ore of iron. From its re-
semblance to loadstone it was called magnesia nigra. The
earliest mention of it, according to Bolton’s Index to the
Literature of Manganese, may be found in Ceesalpin’s De
Metallicis, published in 1596. Although known so long, and
quite extensively employed by glass makers, it was not un-
til 1740 that Pott found that the metallic element which it
contained was not iron. (Miscel. Berolinensia, vi., 40.)

As already mentioned the tirst use that manganese com-
pounds found was in glass making, to destroy the greenish

Pglomelan is also a hydrate, and like pyrolusite dissolves
in hydrochloric acid with the evolution of chlorine. It-is
found massive, stalactitic, or in rounded masses, but never
crystalline. It is found at Chittenden, Irasburg, and Bran-
don, in Vermont.

Wad is aloosely aggregated hydrate of bluish or brownish
black color. It seems to have resulted from the decomposi-
tion of other manganese ores. It often contains iron, co-
balt, barium, and copper. It occurs abundantly io this
State and elsewhere,

Rhodochrosite, or carbonalte of manganese, isthe most beau-
tiful mineral of this class, and finds use as ornament rather
than ore. In color it varies from pink to rose red and
brown, being mottled or shaded with various tints. Itslus-
ter, when polished, gives it the appearance of a beautiful
marble. It bas been found in New Jersey and Nevada, but

is not abundant.

Franklinite deserves mention here, as it contains 12 to 16
per cent of the oxide of manganese, and is very abundant in
New Jersey,

Manganese occurs in many other minerals, and even in
the ashes of plants, especially those of birch leaves.

cess it assumed an importance previously undreamed of, be-
ing found to be ap indispensable adjunct to that process. It
is obtained by the reduction, in a blast furnace, of iron ores
containing manganese, if such are to be bad, or by mixing
a suitable quantity of manganese ore with the iron ore. A
bigh temperature and hot blast is also necessary. If either
of the ores contain phosphorus, or if there is any in the fuel
or flux, it all passes into the alloy, hence the necessity of a
very careful estimation of the phosphorus in the materials
employed.

One characteristic of spiegeleisen, to which it owes its
name, is its crystalline structure, with large, smooth cleavage
planes, that have a tendency to iridescent tarnish.

Iu making steel by the Bessemer process (that of forcing -
air through the melted irou), when all the carbon is burned
out the metal is found to be quite rotten at a red heat, or
‘‘red short.” This shortness is removed by the addition of
about 8 per cent of spiegeleisen.

Ferromanganese is ap alloy of 80 to 80 per cent of man-
ganese with iron and only half a per cent of carbon. In
Oberbausen the monthly production of 60 per cent ferro-
manganese is 700 tons

tinge caused by iron; following this came the discovery of
““ chameleon mineral ” by De Morveau in 1780-90 (Jour. de
Plysic). In recent times, however, it has found a use in
metallurgy, which has greatly increased the demand for its
ores.

The principal ores and minerals containing manganese are
the following:

Pyrolusite, or black oxide of manganese, containing 63
per cent of metal, when pure. It occurs either crystalline
or massive. The former forms long columus, which are often
divergent, forming rays, either iron black or steel gray in
color, and having a metallic luster. When massive, it looks
granular and opaque. Its hardness varies, while its specific
gravity is 4'82. It occurs abundantly in different parts of
this country from Vermont to Georgiaand California. 1t is
easily recognized by the copious evolution of chlorine gas
when heated with hydrochloric acid, and of oxygen when
heated with strong sulphuric acid, in connection with the
usual manganese reactions, viz., an amethystine bead with
borax, a green one with soda.

Manganite, a hydrated oxide of manganese, with 6214 per
cent of the metal. Tts appearance and characteristics re-
semble those of the former ore.

The ores of manganese are much more difficult to reduce
than those of iron, which they otherwise resemble, hence
metallic manganese is rarely prepared in a free state, but is
well known in its alloys witb iron known as ferromanganese
and spiegeleisen.

Metallic manganese can be prepared from the oxide by
reduction with carbon at a very high temperature. Also by
the action of sodium upon the fluoride. It looks like cast
iron, but with a tinge of red and is hard enough to scratch
glass and steel. It melts at a white heat, but is permanent
in the air. Unlikeiron, it possesses no magnetic properties,
and when alloyed with iron to the extent of 22 per cent the
latter ceases to exhibit magnetic properties.

Spiegeleisen is a name applied to cast iron containing from
10 to 20 per cent of manganese and about 5 per cent of car-
bon. As its pame indicates, it came originally from Germany,
having been at first an accidental product resulting from the
working of iron ores that contained manganese. It first
began to attract attention about ten years ago.

As long as spiegel was used for making iron in the old
way it was of very little value, for, although it produced a
superior quality of wrought iron, the expense of puddling
was very great, Upon the introduction of the Bessemer pro-

© 1884 SCIENTIFIC AMERICAN, INC

Manganese bronze.—1In 1876 P. M. Parsons introduced an
alloy which he called manganese bronze. Tests made with
this metal at the Wonlwich Arsenal showed that it possessed
remarkable tensile strength, but it scems already to have
passed into oblivion. £

German silver has also been made with manganese in the
following proportions: copper 80 per cent, manganese 15
per cent, zinc 5 per cent. This alloy is white, works
easily, and takes a fine polish. ) L

Rousse recommended (in Comptes Rendus, xciii., 546) the
use of an 85 per cent ferromanganese in place of zinc in
the Bunsen battery. A solution of the permanganate of po-
tassium is employed for depolarization, but the manganese
salts are easily regenerated and recovered.

The black oxide, or pyrolusite, is used not only for mak-
ing the above described alloys and in glass making (as a
soap), but even more extensively for making chlorine gas.
It is mixed with chlorates for making oxygen, or more
rarely used alone. Tessic du Motay’s oxygen process, in
which steam was passed over the oxides of manganese and
strong alkali, bas not found much practical application.
Black oxide of manganese is used in the Leclanche battery,
and the consumption is not inconsiderable for this purpose,
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By fusion with alkalies, manganates and permanganates
are formed that find considerable use in the arts, both in
dyeing, as a disinfectant, or for other purposes.

The salts of manganese are distinguished for their beau-
tiful colors, usually some shade of pink. Manganates,
however, are green, permanganates deep purple, but change
easily.

————

AN INDUSTRIAL CITY.—PULLMAN, ILL.

It is not quite four years since that, on the 25th of May,
1880, ground was first broken for the building of the Pull-
man Palace Car Works and the city of Pullman, I1l. At
that time the land was an open and not very promising
prairie; the appearance it presents to-day will be, perhaps,
better appreciated from a glance at the accompanying illus-
tration than from any description we can give. Yet the

building of the city of Pullman, and the success which has
marked the scope of the enterprise, represents much more
than the making of a great industrial city in a wilderness in
a short period of time. It was, pre-eminently, the design of
its founder to build a city in which, as far as possible, all

that would promote the health, comfort, and convenience

In the selection of a site the first great object was to ob-
tain the owoership of a sufficiently large body of land, that
the builders of the new city might have room enough in
which to develop their plans and protect themselves from
objectionable surroundings, while still heing in the vicinity
of aleading city, and a location thus near the great railway
center of the continent presented obvious advantages.
The situation is near enough to Chicago to be easily reached
in even less time than it takes to travel to any of New
York’s suburbs from the business portion of the city; but
here, with every facility which capital can control of pros-
ecuting their great industrial enterprise, the Pullman Com-
pany have the added advantage of a permanent population
of skilled labor, bound to the interests of the company by
the knowledge that the latter has, with great wisdom and
foresight, to leave out the idea of beneficeuce, shown a
practical consideration for their comfort. and happiness, of
which there is not another similar example in the world
to-day.

The industries carried on here, and for which the city has
been built, include the Pullman palace car and freight car

shops, the Allen paper car wheel works, the Union foundry
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of a large working population would be conserved, and
many of the evils to which they are ordinarily exposed made
impossible, while at the same time conducting the enter-
prise on thoroughly sound business principles, looking for a
moderate and sure return on the capital invested. And it
is not yet too early to say that the execution of this compre-
hensive plan has been attended with a success as great as it
has been well deserved.

This young city, which has now almost reached its fourth
birthday with a population of over 7,500, is situated on the
west shore of Lake Calumet, five or six miles west of Lake
Michigan and fourteen miles south of Chicago, on the line
of the Illinois Central Railroad. The ground is almost a
dead level, as it is, in fact, through most of the State of
Illinois, the lake being of a soft bottom ranging from 1
to 8 feet in depth, while it is only 134 miles wide by 3 wiles
long. It drains a small area, not much of the land in Pull-
man being more than 7 or 8 feet above its surface, and it is
connected with Lake Michigan by the Calumet River. The
latter, however, does not run through the lake, but is con-
nected therewith by a small chanuel, through which the
water flows from the lake to the river, or from the river to
the lake, according to the conditions of winds and floods.

PuLLmANS _PALACE (ar (Company

and Pullman car wheel works, the Dunning steel horseshoe
works, the Spanish-American curled bair factory, and other
minor manufactures collateral to the principal business and
incident to the maintenance of such a large and rapidly
growing population. Not the least among the latter should
be mentioned the large brick yards of the Pullman Com-
pany, as there have been used, besides 25,000 cords of rubble
stone, 45,000,000 of brick in the building of the city.

One of the last completed of the large factories is the
freight car manufactory, which has an area of 800 feet in
length by an average of 200 feet in width,"and has a capa-
city for-manufacturing forty freight cars per day, or one
for every fifteen minutes in working hours. The total
uumber of workmen employed is about 4,000 in all the de-
partments, the car shops alone keeping 2,500 busy. The
power for driving the machinery for the principal shops, as
well as the freight car shops, is furnished by the great Cen-
tennial Corliss engine, being conveyed to the freight car
shops by underground shafting,.

The length of the city from the north to the south end is
about two miles, while the width from Calumet Lake back
is about one mile,of which the dwellings at present cover over
150 acres, the city having 1,400 brick tenements, houses,
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and flats. The frontage of buildings extends along five miles
of well paved streets, and there are fourteen miles of railroad
track laid for the use of the city and shops. The buildings
are all of brick or stone, and built in the most substantial
manner. The homes of the workmen are upon wide, well
paved, and shaded streets, and have all the conveniences of
the best modern city houses.

Every house has gas and water, while the larger houses are
heated by steam, have hot and cold water, and bath rooms,
and the draivage and sewerage is perbaps the most perfect
of that of any city similarly located in the world. The
@sthetics of architecture and landscaping are also made
prominent features, and the grouping of buildingsand trees,
to produce a pleasing effect, has been studied as diligently as
the arrangement of macbines in the shops.

At the left in our illustration, and at the north end of the
city, are the new freight shops before referred to, and in
their immediate vicinity are shown the residences prepared
for the workmen in these shops, while a little further in the
background may be seen the sbops of the Chicago Steel
Works, now in full operation. At the extreme left is shown
a small portion of the south end of the shops of the Union

Foundry and Pullman Car Wheel Works, an immense esteb-
lishment, covering several acres of ground, and still north of
which are thebrick dwellings of the employes of the works,
very much in the style of the residence portion of Pullman
itself. The works employ 1,000 hands, and have a capacity
for melting 200 tons of iron per day, with facilities for turn-
ing out castings 50,000 pounds in weight. In addition to
car wheels, the great specialty of these works is architec-
tural castings, of which they make large quantities.

In extending the view to the north, it has been necessary
to omit some important structures of the residence portion,
at the south end of the city. Notable among these is the
elegant and commodious scbool building, which has been
‘erecled at a cost of $60,000, and is one of the best in the
State. Tt has fourteen commcdious school rooms for the
various grades, and will seat 830 pupils. Another large
building in that vicinity is called the Casino, the first floor of
which is devoted to stores, while the second floor contains
the rooms of the Episcopal Church, and a large photograph
gallery. The other buildings left out are dwellings.

In the center foreground are the principal erecting shops
of the Pullman Palace Car Company, the water tower, and

the building adjacent containing the great Corliss engine,
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which furnishes the motive power for driving the multi-
tudinous machinery of this busy manufacturing city. One
of the most attractive views of the city is the Boulevard,
looking east from theIllinois Central depot to Calumet Lake,
about one mile in length and 100 feet wide, finely paved, and
lined on either side by 200 elm trees. In the foreground.
and to the right of the Boulevard, is the Hotel Fiorence, a
beautifully situated and well appointed structure, with ac-
commodations for 100 guests, and a dining room capable of
seating 125 persons. A prominent structure in the
same vicinity is the Arcade, a building of fine archi-
tectural design, 250 feet long by 164 feet in widt
and 90 feet high. On the first floor are 28 stores,
while on the second floor is the Pullman Public
Library, with & 500 volumes, the generous gift of
Geo. M. Pullman to the city. The book cases are
all of cherry, of heautiful desige. The library
rooms, with offices, are 60 x 65 feet. On the same
floor is the Arcade Theater, capable of seating an
audience of 1,000 persons; also a bank, and the
architect’s office. The third story is devoted to lodge
rooms, offices, etc.

As a Deginning toward beautifying and ruralizing
the city, some 30,000 trees and shrubs have been
planted along the streets and in the parks. Promi-
nent near the lake shore at te foot of the Boule-
vard are the Pullman Gas Works, which supply
the city with light. The city has eight miles of gas
mains and 250 street lamps, and 1,400 gas weters
have been set. Across the Boulevard from the gas
werks is the Pullman depot, and east of this, be-
tween it and the lake, are the grounds for athletic
sports—base ball grounds and race course, with its
grand stands capable of accommodating 7,000 spec-
tators. Finally, the Presbyterians, Methodists,
Episcopalians, Baptists, Catholics, and Lutherans
have flourishing societies in the city. There are no
court houses, no saloons, no jails, and only one
policeman. The people govern themselves, and
have no Councils or Boards, with the single excep-
tion of a Board of Education.

Perbaps one of the most difficult of the problems
which presented itself to the projectors of the city
of Pullman was that of providing a system of per-
fect drainage and sewerage, and the way in which
that problem was solved has proved so complete a
success that it has been noted and commented on by
those who have given attention to such matters
throughout the world. Tt is but an example of fol-
lowing out what has long been acknowledged as the
correct theory, resulting in a thorough accom-
plishment of the work, at what is now only a
nominal cost, and which may in future be changed to an
actual profit. There was no way of getting rid of the sewage
by gravity, for it was as much as could be looked for that
the surplus rainfall would thus be carried off on su flat a
surface as that where the new city was laid out. Lake
Michigan could have been reached by a pipe six or seven
miles long, and by pumping the sewage could readily have
been discharged therein, according to the plan recently in-
augurated of disposing of the sewage in Boston. But the
Pullman Land Association found a better way than that of
further contaminating the waters of Lake Michigan so near
Chicago and their own borders. They purchased land three
miles away, and prepared a farm of snfficient size to dispose
of the sewage of 10,000 persons, also erecting suitable farm
buildings thereon, for a less outlay than would
be incurred in laying a pipe to Lake Michigan,
and this farm has since been successfully oper-
ated by the sewage from the city of Pullman.
All the water from roofs and streets is carried by
one system of pipes and sewers into Calumet
Lake, while the sewage from houses, factories,
etc., goes through a separate system of pipes toa
large cistern under the water tower, whence it is
constantly pumped to the farm. In all cases
oulside of houses, in mains, laterals, and house
drains, salt glazed vitrified clay pipe is used;
within the houses soil pipes are of iron, vertical
ones being wrought iron, coated with coal tar
varnish, put together with screw joints, the
horizontal ones being of cast iron with lead
joints. The sewage is conveyed to the farm by
a 20 inch cast iron main, the farm end of which
connects with a closed screening tank, excluding
material that will not pass through a screen of a
half inch mesh. From the tank the sewage
passes through a pressure regulating valve, limit-
ing the pressure on the pipes leading to the fields

more than this, the first three floors being devoted to the
uses of the Pullman Company, the next three to general
business, while the three top floors will be occupied as apart-
ments. The edifice has a frontage of 120 feet on Michigan
Avenue and 171 feet on Adams Street, and is nine stories
high, perfectly fireproof from cellar to garret—fireproof tile
and iron beams being used throughout. The style of archi-

tecture is a modification of the Norman round arched Gothic,
moderpized and adapted to the peculiar purposes for which

PULLMAN & C0.S BUILDING AND GENERAL OFFICES,

MICHIGAN AVE. AND ADAMS ST., CHICAGO.

the building is intended, the main object being to give it an
expression of dignified elegance in its simple massiveness.
The entrance to the apartment house is on Michigan Avenue,
which bas been made as inviting and pleasing as possible,
while the entrance to the office portion, on Adams Street, is
through a more business-like portal.

The first story is built of rock-faced granite, of a reddish
bue, laid up in large blocks in a heavy buttressed manner
at the base, giving it an expression of great strength, while
the color harmonizes pleasantly with the red, pressed brick
used in the rest of the structure. A series of arcades on
the Adams street facade, support the superstructure, the
heavy elliptic arches being on massive columns with carved
capitals and moulded octagon bases and highly polished red

into two buildings, connected by the massive archway shown,
and lending a very unique and picturesque effect to the
building. In the court is located tbe grand stair-case and
elevator system for the offices. Surmounting the granite
and encircling the street front of the building, is a heavy
moulded belt course, or impost moulding, from which starts
the brick-work of the superstructure. The brick work is
disposed in liberal masses, with broad windows. Terra-
cotta is used for the string courses and projections, but to a
limited degree. No stone is used above the granite
story. The street corner of the building is accentu-
ated by a circular bay, carrying with it the effect of
a tower and conservatory up through the entire
height from its massive granite base, and surmount-
ed by an observatory.

Many of the more recent details and the illustra-
tions herewith are from the columns of the Western
Manufacturer.

P .

'The Mobility of the Brain.

It bas long been known that the brain in normal
conditions undergoes certain rhythmical movements.
The powerful vessels at its base cause the cerebral
mass to rise and fall with each systole and diastole
of the heart. The brain also rises slightly with each
expiration and sinks with inspiration. These pheno-
mena are dependent, it is presumed, upon the
presence of the cerebro-spinal fluid, since when
that is withdrawn the movements cease.

M. Luys, in a paper recently read before the
Academie de Medecine, states that the brain is
subject to still other changes in position, depen-
dent upon the attitude of the body. If a man isin
the dorsal decubitus, or lies upon his side, or stands
upon his head, the brain undergoes certain cor-
responding changes iu position in obedience to the
laws of gravity. The movemerts take place slowly,
and the brain is five or six minutes in returning to
its first position.

From these anatomical data M. Luys deduces
some striking conclusions of practical interest. He
explaing, upon the theory of these gravitating move-
ments, the symptoms of vertigo and faintness
which feeble persons experience when suddenly
rising from a horizontal position. He asks if the
pains of meningitis are not due to an interfe-
rence with these normal movements. In cases of
insanity hecalls attention to the excitability and
agitation which often come on wien the patient lies
down. at night. As a practical point in mental hy-
giene, M. Luys advised against prolonged travel
during most of the day, and urged the value of
giving the brain the change produced by a horizontal
position at night.—The Medical Record.

N S N
NEW ORE ELEVATOR.

The device shown in the engraving can be used to raise
ore and waste from a mine whenever the outside grade is
longer than the mine grade. On the level at the top of the
grades are two rail tracks, placed side by side for a short
distance, one of which extends down the mine shaft and
the other down the side of the mountain to the dumping
place. These tracks are connected by switches, as shown
in the plan view, in order that the loaded and empty cars
may pass each other and be transferred from one track to
the other. Over the middle of the double track section is a
shaft—placed at an elevation sufficient to allow

cars to pass beneath it—carrying two drums,
around the larger of which isa rope leading

down the mountain, and around the other a rope
leading into the mine. These drums are so pro-
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portioned that the time necessary for the two
sets of cars to make the journey will be the
same.

In operating the device three or more ore cars
and one dead-weight car are used. A loaded
car passing down the mountain side will be
able to raise both a loaded car and the dead-
weight car from the mine, because of the
greater leverage of the large drum around which
itsrope winds. After the car has discharged its
load it is drawn to the top by the weighted car
and an empty car descending to the mine, the
combined weight of these two being sufficient to
overcome the leverage. The large drum is pro-
vided with a groove, to receive a friction strap
by which tbe speed of the cars can be regulated.
It will be seen that this method utilizes the
gravity of the material on a descending grade

to about ten pounds, and the tank and valve act
to vegularly and evenly distribute the sewage,
in the pipes provided therefor, cver the farm.

The system of sewerage thus adopted has, trom October,
1881, proved entirely adequate and simple in its operation,
and the ratio of deaths in the city of Pullman has been less
than seven per annum for every 1,000 people.

The Pullman Company also have for years kept upa large
headquarters for their business in the city of Chicago, for
which they have just erected and are now completing an im-
posing structure, nine stories high, on the corner of Michi-
gan Avenue and Adams Street, of which our illustration
gives two elevations. The main object of the building is to
obtain permanent general offices, but it will afford much

HARTT'S NEW' ORE ELEVATOR.

granite shafts. A marked feature of this elevation is the
large central arch that spans the entrance to the courl ap-
proaching the offices. This granite arch is 22 feet in dia-
meter, supported on large rectangular columus, with carved
caps and moulded bases and polished red granite shafts. The
arch is enriched in its spandrels with bold terra cotta carv-
ings, and provided with beautifu! wrought iron gates. The
court referred to extends open from the grade upward, run-
ning back at right angles to a depth of 80 feet from Adams
street, and entirely open to the street, making a recess, as
shown in the engraving, that in effect divides this elevation
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of greater length than the one up which the ma-

terial has to be raised. By this plan all the

work of raising the material from the mine and
returning the empty cars is done by gravity; the expense
is reduced to a minimum, the work is rapidly done and
completely controlled.

This invention has been patented by Mr. W. A. Hartt,
99 Lake Avenue, Rochester, N. Y.

——— .t —

THE album of the Bank of England in which specimens of
counterfeits are preserved has three notes which passed
through the Chicago fire. Though they are burnt to a
crisp, black ash, the paper is scarcely broken, and the en-
graving is as clear as new.
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TO THE RESCUE OF LIEUT. GREELY.

For several weeks past the Brooklyn Navy Yard has been
the scene of unusual and bustling activity, attracting visi-
tors from all parts of the country. This kind interest cen-
tered in three staunch ships which will have started, ere
this reaches our readers, on a long and perilous journey to
the Arctic regions. Fitted with all the care and skill of
modern marine engineering, provided with every known
device for the comfort and safety of their crews, and guided
by men who have voluntarily offered their services and
risked their lives, these vessels are sent lo the rescue of a
small band of men who have been imprisoued in the ice
for nearly three long years.

T'he direct result of a suggestion of the late Lieut. Karl
Weyprecht was the establishment of a number of circum-
polar stations for the purpose of scientific observation and
practical exploration. At an International Polar Confer-
ence held in 1879 at Hamburg, the proposition was discussed
in all its bearings, and the conclusion reached was that the
best results would accrue from the placing of such stations.
At a meeting held in St. Petersburg in 1881, the following
stations were resolved upon:

The United States in Lady Franklin Bay, in Smith’s
Sound, and also at Point Barrow; Denmark at Godthaab;
Germany in Cumberland Sound, on the western side of Davis
Strait; England at Fort Rae, in the heart of the Hudson’s
Bay territory, near the Great Slave Lake; Russia at the
mouth of the Lena and at Moller’s Bay, Nova Zembla; Hol-
land at Dickson’s Havn; Norway at Bosekop, in the Alten
Fjord; Sweden at Spitzbergen; Austria at Jan Mayen
Island, famous for its fog and ice. The Finnish Landdag
equipped a meteorological station at Sodankyla; a branch
station was also established in Labrador.
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The Thetis, the flagship of the expedition, was a Dundee
steam whaler, is of great strength and admirably adapted
for the undertaking, She is of about 600 tons burden, 181
feet long, 29 feet beam, depth of hold 21 feet. Her engines
are of 98 nominal horse power, and under favorable condi-
tions can steam 6 or 8 knots an hour. Since her arrival
new decks have been pat in, and extra diagonal and athwart
ship braces have been added. The detail of officers for the
Thetis is as follows:

Commander W, S. Schley, commander; Lieutenant Uriel
Sebree, executive; Lieutenant B. H. Taunt, navigator;
Lieutenant O. C. Lemly, Ensigu C. H. Harlow, Passed As-
sistant Surgeon E. H. Green, and Chief Engineer George
W. Melville.

The steam sealer Bear was built at Dundee some nine
vearsago. A year since she was furnished with a new steel
boiler, and ber engines, of 110 horse power, are in good con-
dition. Sheis of 548 tons burden, heavily timbered and
strongly bolted.

The detail for the Bear is as follows: Lieutenant W. H.
Emory, commander; Lieutenant J. H. Crosby, executive;
Lieutenant John R. Colwell, navigator; Lieutenant N. R.
Usher, Ensign L. K. Reynolds; Passed Assistaut Surgeon
H. E. Ames, and Chief Engineer John Lowe.

The Alert, the gift of the English Government, gained
fame as the advance ship of the  Nares expedition of 1875.
She was built in the Pembroke dock yard in 1856. She is a
double skin wooden vessel of 1,270 tons displacement and
381 horse power. She is classed as one of the strongest ves-
sels afloat, and is therefore well suited for the arduous task
on which she will be empioyed. At the tirae of writing, the
detail for the Alert had not been completed.

think of certain mottled or dusky stripes concentric with
the rings, which stripes, appearing to indicate that the ring
where they occur is semi-transparent, also are not perma-
nent? Then, again, what are we to think of the growth
within the last seventy years of the transparent dark ring,
which does not, as even air would, refract the image of that
which is seen through it, and that is becoming more opaque
every year ? Then, again, how is it that the immense width
of the rings has been steadily increasing by the approach of
their inner edge to the body of the planet? The bright ring
once twenty-three thousand miles wide was five thousand
miles wider in Herschel’s time, and has now a width of
twenty-eight thousand three hundred on a surface of more
than twelve thousand millions of square miles, while the
thickness is only a hundred miles or less. In 1857 Mr. J.
Clerk Maxwell obtained the Adams prize of the University
of Cambridge for an essay upon Saturn’srings, which showed
that if they were solid there would be necessary.to stability
an appearance altogether different from that of the actual
system. But if not solid are they fluid, are they a great iso-
lated ocean poised in the Saturnian mid air? If there were
such an ocean, it is shown that it would be exposed to influ-
ences forming waves that would be broken up into fluid
satellites.

But possibly the rings are formed of flights of disconnected
satellites, so small and so closely packed that, at the im-
mense distance to which Saturn is removed, they appear to
form a continuous mass, while the dark inner mass may
have been recently formed of satellites drawn by disturbing
attractions or collisions out of the bright outer ring, and so
thinly scattered that they give to us only a sense of -dark-
ness without obscuring, and of course without refracting,

the surface before which they spin. This

France selected a station near Cape Horn,

and Germany also ventured into the An- '

tartic vegions by sending a party to one i
of the islands of South Georgia, in 54 de-

grees south latitude and about 1,100 miles

to the eastward of Cape Horn. Those in
charge of the observatories at Melbourne
and Cape Town were instructed to make a
series of observations in conuvection with
the French and German expeditions.

Fifteen expeditions were thus arranged
for to carry out the plans of the Com-
mission. Arrangements were also made
for taking magnetic and meteorological
observations at several permanent observa-
tories on the first and fifteenth of each
month. The accompanying map shows
the stations established in the Arctic cir-
cle. With the exception of the Danish,

stations were established in accordance
with the plans.

Reports from the Finnish station at
Sodankyla were rich in scientific material.
Experiments on a gigantic scale were made
with the aurora borealis, and by an ar-
rangement of batteries and wires along the
face and up to the summit of a hill 1,000
feet high an artificial aurora was pro-
duced which differed in neither appear-
ance nor spectroscopic analysis from the
natural article. A photograph could not
be obtained even with the most sensitive -
dry plate. The Austrian polar expedition,
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is, in our guide’s opinion, the true solution
of the problem, and to the bulging of Sat-
urn’s equator, which determines the line

of superior attraction, he ascribes the thin-

ness of the system of satellites in which
each is compelled to travel near the plane
of the great planet’s equator.

Whatever be the truth about these vast
provisions for-the wants of Saturn, surely
there must be living inhabitants there to
whose needs they are wisely adapted.
Travel among the other planets would
have its inconveniences to us of the earth.
Light walking as it might be across the
tields of ether, we should bave half our
weight given to us again in Mars or Mer-
cury, while in Jupiter our weight would
be doubled, and we should drag our limbs
with pain. In Saturn, owing to the com-
pression of the vast, light globe and its
rapid rotation, a man who weighs twelve
stone at the equator weighs fourteen stone
at the pole. Though vast in size, ‘the
density of the planet is small, for which
reason we should not find ourselves very
much heavier by change of ground from
earth to Saturn. We should be cold, for
Saturn gets only a ninetieth part of the
earth’s allowance of light and heat. But
then there is no lack of blanket in the
house of Saturn, for there is a thick atmo-
sphere to keep the warmth in the old gen-
tleman’s body and to lengthen the Sa-
turnian twilights. As for the abatement of

which returned last August from Jan
Mayen Land after an absence of 16
months, was quite successful; the collec-
tion was rich, photographs numerous, and
observations perfect. The English station at Fort Rae did
good work, especially in spectroscopic observations. Good
results have been obtained from the Swedish station at
Spitzbergen. The operations of the Danish expedition
were delayed a year, as the vessel was caught in the ice.

The station at Point Barrow, on the northern coast of
Alaska, was in command of Lieut. P. H. Rae, who, to-
gether with his party, spent two years in scientific work.
Having completed their building, the meteorological instru-
ments were placed, and hourly observations were begun.
The season being much advanced, the members of the ex-
pedition devoted much of their time to collecting botanical
and zoological specimens. The magnetic work was very
trying during the winter, as delicate instruments had to be
manipulated and read in temperatures aslow as 45 degrees
below zero. Over 90,000 readings were laken and recorded
from December 1, 1881, to August 1, 1882. Meteorological
work was done at the same time. .

Ou the 7th of July, 1881, Lieut. A. W. Greely, with
twenty-three companions, left St. Johns, N. F., bound for
his station on Lady Franklin Bay. The Proteus left the
party on the 18th of the following August, since which
time nothing definite has been heard from them. Lieut.
Greely’s orders were to make scientific observations, and in
addition to explore as large an area of the polar region as
he should find practicable. It was arrapged that in the
fall of 1883 a relief ship would be sent for him, and, con-
sequently, two ships, the Proteus and Yantic, were dis-
patched. But the advance ship—Proteus—was nipped in
the ice and crushed, her officers and crew narrowly escap-
ing death.

These events, so briefly enumerated, have led to the fitting
out of the present relief expedition.

CIRCUMPOLAR STATIONS,

The steam launches, one for each vessel, are provided with
a combination joint on the screw shaft in order to raise the
screw from the water in case of damage from ice. The con-
denser for making fresh water for drinking purposes and for
supplying the boilers is a pipe running along the bottom of
the boat parallel with the keel. Each of the vessels will have
five small boats, two 28 feet long and three 24 feet long.
Side keels are bolted under the bilges of each boat, to serve
as runners when the boatshave to be transported over the
ice. Thesleds are double enders, and, before loading, either
side will scrve as the top side. They are made of bent
hickory, iron shod, and are probably the best that can be
made for the purpose. They are about 10 feetlong, 1 foot
high, and 214 feet wide. Quantities of clothing and provi-
sions have heen stored on board. Each vessel will carry
2,000 gun cotton cartridges, which will be used to open a
harbor for the ship in the ice if it should become necessary.

The expedition is commanded by Commander W. S.
Schley. It is proposedto run all reasonable risks in order
to save the explorers or to ascertain what has become of
them. Its progress will be watched with absorbing interest
by the civilized world, and its success devoutly hoped for.

e A e e
Saturn,

Maupertuis thought that Saturn's ring was a comet’s tail
cut off by the attraction of the planet as it passed, and com-
pelled to circle round it thenceforth and for ever. Buffon
thought the ring was the equatorial region of the planet,
which had been tibrown off and left revolving while the globe
to which it had helonged contracted to its present size.
Other theories also went upon the assumption that the rings
are solid. But if they are solid, how is it that they exhibit
traces of varying division and’ reunion, and what are we to
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light, we know how much light yet remains

to us when less than a ninetieth part of the

sun escapes eclipse. We see in its bright-
ness, as a star, though a pale one, the reflection of the sun-
shine Saturn gets, which, if but a nineticth part of our share,
yet leaves the sun of Saturn able to give five hundred and
sixty times more light than our own brightest moonshine.
And then what long summers! The day in Saturn is- only
ten and a half hours long, so that tbe nights are short, and
there are twenty-four thousand six hundred and eighteen
and a half of its own days to the Saturnian year. But the
long winters! And the Saturnian winter has its gloom in-
creased by eclipses of the sun’s light by the rings. At Sa-
turn’s equator these eclipses occur near the equinoxes and
last but a little while, but in the regions corresponding to
our temperate zone they are of long duration. Apart from
eclipses the rings lighten for Saturn the short summer nights,
and lie, perhaps, as a halo under the sun during the short
winter days.—Knowledge.

—_— ., —
A Great Improvement for Little Money.

The proposed further dredging of Newtown Creek, L. I,
is one of those ‘“river and harbor improvements” which
cannot cost more than a small sum at the furthest, and will
be of great benefit to a large population, an immense indus-
try, and extended commercial interests. Newtown Creek is
a sluggish channel on the eastern outskirts of Brooklyn,
entering the East River opposite the central part of New
York city, and 6n its banks are many large manufacturing
and commercial establishments, the capital invested in the
various industries probably exceeding $20,000,000. The
trade in refined oils centering in that locality amounts to
$10,000,000 dollars annually. Slight amounts have been
expended on widening and deepening the channel since 1880,
and it is now proposed to make it 200 feet wide and 18 to 21
feet deep at the mouth.
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ENGINEERING INVENTIONS.

An improved car coupling has been patent-
ed by Mr. Charles W. Spencer, of Richmond, Mo, The
invention covers a double hook or anchor-shaped link,
with a halance weight, and means for raising or lower-
ing it to disconnect it from another, making a simple
means for coupling or uncoupling by men on the cars
or on the ground.

A car truck bas been patented by Messrs.
James H. McClure and George F. Murdock, of Wells.
ville, O. This invention provides means whereby cars
of reasonablelength may be mounted on three trucks
each, and thecentral truck be enabled to follow curved
tracks, so the lengtb of a carmay be doubled at only a
small additional expense,

A car replacer has been patented by Mr.
Joseph A, Hodel, of Cumberland, Md. This is for re-
placing on rhe track cars which bave been derailed, and
provides means for guiding the wheels while the car is
moved, and means whereby thesame device is adapted
to be used in connection with rails of different heights,
and so a portion of the device may be forced through
the ground beneath the rail.

MECHANICAL INVENTIONS.

A valve grinder has been patented by Mr.
Harry W. Burleigh, of Franklin, N. H. The invention
comprises improved clamps, centering devices, revolv-
ing gear, and coupling mechanism, making simple and
eficient means for readily grinding globe and similar
valves, and refitting them without disconnecting them
from the pipes with which they are in use.

A circular sawing machine bhas been pa-
tented by Mr. John Van Patten, of East Tawas, Mich.
This invention provides means whereby two ends of a
piece of lumber may be sawed off in succession, means
whereby the said frames may be adjusted to align the
saws, different saw frames held up while their saws
are at work, and so the throwing up of one frame will
cause the others to fall, and generally improving sawing
machines where two or moresaws are used.

—_—ete—
AGRICULTURAL INVENTIONS,

A check row corn planter has been patent-
ed by Mr. Thomas J. Lindsay, of Lafayette, Ind. The
invention covers a special combination and arrange-
ment of parts to secure accuracy in check row corn
planting, and promote convenience in controlling the
planters.

A cotton planter has been patented by Mr.
William T. Gardner, of Tarborough, N. C. Theinven-
tion covers a special construction and arrangement,
whereby the spout slightly spreads the seeds, so the
plants can be more readily thinned than when the seed
is deposited in the ground in bunches, the seed is cov-
ered with goil, and the top of theridge is smoothed off
by a covering block,

A corn planter has been patented by Mr.
Hiram D, Layman, of Benton, Ark., This invention

--relates to wheeled corn planters having rotary dropping
devices, and the wheels are s0 made adjustable on their
axles by means of feathers that they may be set to act as
guides in laying off rows of any desired distance apart.
A seed sower has also been patented by the same in-
ventor, the patent covering a novel construction in that
class of devices where a perforated rotary cylinder is
employed for distributing the seeds over the ground.
A cotton planter forms another subject of a patent is-
sued to the same inventor, the frame being combined
with a series of plowsarranged to throw up a ridge and
open a farrow therein, in connection with which is ope-
rated a cylindrical seed drum with a series of uniform
holes, with various special devices connected there-
with. A cotton chopper has also been patented by Mr.
Layman. This invention covers a novel construction
in which the hoes are made readily removable, so that
any desired pumber may bhe employed, according to
the *‘stand * of cotton required, and there is a device
for elevating the chopper, to hold the plows and wheels
out of contact with the ground when desired.

————rt————
MISCELLANEOUS INVENTIONS,

An improved trunk has been patented by
Mr. William J, Large, of Brooklyn, N.Y. The inven-
tion cousists principally in the direct pivoting of the
tray to the lid and connecting it pivotally to the body,
with various subsidiary parts.

An odorless privy seat or chair has been pa-
tented by Mr. Franklin B. Kendall, of Tumwater, W.
Ter. This invention is an improvement on a former
patent issued to the same inventor, covering improve-
ments in the construction and arrangement of parts.

A process ‘of making zinc sulphide anhy-
drous has been patented by Mr. Thomas Macfarlane,
of Montreal, Canada. Theinvention consists in min-
gling zinc chloride with bydrated zinc sulphide, to ex-
clude air while it is being ignited or rendered anhy-
drous and converted into a valuable pigment.

An improved pencil has heea patented by
Mr. George C. Ward, of Girard, Kansas. The invention
relates to automatic pencils, in which the lead or
crayonis projected by pressure on the rear end of a
spring tube, and provides therefor an improved con-
struction and combination of parts.

A buck saw frame has been patented by
Mr. Theophilus Larouche, of Williamstown, N. Y. This
invention covers a special arrangement and combina-
tion of parts, whereby a buck saw frame is made firm
and easily adjustable, and will not fall apart when
loosened up for removing or replacing the saw blade.

An engraver’s bangle clamp has been pa-
tented by Mr. Henry Carpenter, of Flushing, N.Y. It
is made of a tapered and slotted block, with recessed
clamping plates at its upper end, and with a tapered
and slotted band working on guide pins for drawing
the parts of the clamp together, and a spring for sepa-
rating them.

A toy to be used with fire crackers has been
patented by Mr. Charles Diener, of New Yorkcity, A

miniature house it 8o made, and provided with various
images, that the explosion of a fire cracker therein will
force the images into position for observation at vari-
ous openings, such a3 at the top of the chimney and at
the doors and windows,

An apparatus for stereotyping has been pa-
tented by Mr. Frederick J. Smith, of Brooklyn, N. Y.
In combination with a nowel which has its forward
end slotted is a foot piece with its ferward side notched
and removable side bars engaging therewith, with other
peculiarities of arrangement and construction to adapt
the apparatus toa wide variety of work.

A mail bag has been patented by Mr. John
S. Bailey, of Buckingham, Pa. In combination with
the jointed frame of a mail bag is a shield plate attach-
ed to one of the center joints of the frame, with fingers
on its innerface for bracing the frame and holding the
labels, with which is connected a suitable hasp, with
other peculiarities of arrangement and construction.

An elevator for seed cotton and other mate-
rialshas been patented by Mr, Sidney W. Bartholomew,
of Castalia, N. C. In combination with a hopper having
grooves is an adjustable feed board witb ribs, so the
quantity of seed cotton or other material drawn up the
flue can be regulated to prevent clogging of the ma-
chine,

A wagon brake has been patented by Messrs.
James Hocking and Clement R. Jones, of Deuton, Neb.
The invention relates to wagon brakes which are auto-
matically applied by the back thrust of the team, and
consists in the special construction and arrangement of
devices in a single horse vehicle for accomplishing this
result.

A washing machine has been patented by
Mr. Francis G. Powers, of Champaign, Ill. The inven-
tion covers an improved construction for securing a
better connection between the pounder stem and its
operating handle, and means for making a better
joint between the pounder stem and the cover, as well
asan improvement in the pounder itself.

A label holder for mail bags has been pa-
tented by Mr. Frank L. Herold, of Terryville, Conn.
Combined with astrip having grooved flanges and a lon-
gitudinal slot is a slide adapted to receive the tag, and
to pass it under the grooved flanges, thereby holding
the tag on the strip, so the tags can be inserted or re-
moved easily and rapidly.

A carriage top fastener has been patented
by Mr. John J. Travis, of Carson City, Mich. The in-
vention consists of straps attached to the bows of bug-
gy and other falling carviage tops in a novel manner,
for use in fastening the bows together, and to the
braces of the top when the top is down, to protect
them from breaking and wear, etc.

An automatic clock winding device has
been patented by Mr. Nathan Silberberg, of Yassy,
Roumania. The iuvention consists in a series of me-
tallic rods or bars so connected that the variations in
their length from changes in temperature can be utiliz-
ed for producing the power necessary to wind up the
clock works, the device being seilf-operating.

A churn cover fastener has been patented
by Mr. Mark M. Maycock, of Buffalo, N.Y. In com-
bination with the head, having a central opening and
staples, is a cover with guides and a disk, with over-
lapping flanges, and handles and radially sliding bolts,
making a specially advantageous construction, in which
tbe wear is evenly distributed.

A fire escape has been patented by Mr.
Reuben C. Rutherford, of Quincy, Ill. This invention
relates to that class of fire escapes in which a metallic
band, wire, or cable is wound on a drum held in a de-
vice with means for suspending a person. The appa-
ratus can be stopped and started at will as desired, by
simply pressing the brake levers.

Anpimproved shirt has been patented by
Mr. John H. Scriven, of Grafton, N. Y. After the
bosom is cat to shape, a perfect hem is formed and
stitched on the margin thereof, afterwhichthe hemmed
portion is joined with the body or main portion of the
shirt, 8o as to give the same appearance to the bosom
as if separate binding strips were used.

An automatic incline pool ball rack and
spotter has been patented by Mr. William A. Tea, of
Clyde, O. The invention consists in providing a place
for keeping a given number of pool balls, which can be
placed on the table when desired, and spotted or bunch-
ed by simply moving the conductor or tube unti) it
strikes the table. when the balls pass down an incline
into the slotted tube.

Anp improved tongs for lifting spools of
fence wire has been patented by Mr. William A. Har-
din, of Leavenworth, Kansas. The invention consists
of two bent levers pivoted together, with two of their
ends adapted to lie close together,so they may be in-
serted in a central opening of a spool, and then sgpread
apart to cause them to bind, by the act of lifting cne
or both the levers.

An apparatus for agitating the liquor in
tan vats has been patented by Mr. Thomas A. Mayes,
of Phillipsburg, Pa. In combination with a vat are
boxes or compartments on the bottom with pipes and
valves so connected therewith that fresh lime can be
mixed with the liquid in the vats without requiring the
skins to be removed, and they can be limed more rap-
idly thap in the ordivary vats.

A stove jacket has been patented by Mr.
William H. Benson, of Elston, Mo. It fits over the
stove aud connects with the draught flue, and has a
heating closet within and supported by the jacket to
inclose the stove top, the closet and jaclcet having in-
dependent connections with the draught flue, all to
confine the heat radiated from the stove, and keep the
apartment cool when desired.

A buoyant propeller for vessels has been
patented by Mr. Nicolai Petersen, of Charleston, S.C.
This invention provides wheels which will fioat them-
selves and a superposed load, the wheels at the same
time serving as propellers; a deck orcabin is so mount-
ed on the wheels that one or more of them may be
turned for steering the boat, and all are connected with
one driving power,

A shutter worker has been patented by Mr.
Leonard Tilton, of Brooklyn, N. Y. The invention
consists principally of a jointed arm adapted to be at-
tached to the blind, and to a stud fastened on the win-
dow sill, the arm and stud having means for locking
the arm and jts sections at any desired position for
holding the blind open or closed or at any intermediate
position.

An improved coupling for ropes or cables
has been patented by Mr. George M. Green, of Streator,
Tl A socket with two longitudinal grooves in the sides
of its aperture and two notches at the inner end, hasa
key fitting in the aperture, with two opposite projections
on the inner end, the socket having a loop or framein
which is a spring, thus making an easily operated coup-
ling for ropes or cables.

Improvements in blocks for building pur-
pores form the subject of a patent issued to Mr. Thom-
as L. Jowett, of Boston, Mass, The invention covers,
in a wall, floor, orother like structure, the combination
of a series of slab like blocks, with longitudinal tongues
and shoulders on opposite gides, with which buildings
may be constructed cheaply, made fireproof, free from
damp, and of a solid and neat external appearance.

A butter package has been patented by Mr.
Jobn C. Brown, of Davenport Center, N. Y. The cover
has an annular ridge, with a series of diametrically op-
posite notches, ears projecting from a ring surrounding
the jar, cam levers beld to turn on the ears, and a cross
piece pivoted in the cam levers, the whole making a
package which may be sealed air tight, with a handle
forming part of the fastening. .

A combined platform rocker and reclining
chair has been patented by Mr. Peter B. Cupp, of Van
Wert, Ohio. The geat frame has side grooves and arms
with closed slots, the sliding seat has a rack with hing-
ed back having studs projecting laterally into the stots,
and there is a rotatable pinion shaft with a squared end,
with other improved details of construction for adjust-
ing the seat and limiting its movements,

A fire escape ladder has been patented by
Mr. William Brannan, of Fredericksburg, Va. Com-
bined with a wheeled frame is a sheath and ladder piv-
oted to a rear axle, a lazy tongs and operating screw
connecting the sheath to the forward axle, and anchors
adapted to be set in the ground when the ladder is ele-
vated, the whole making an extensible ladder to reach
the windows or roofs of houses from the ground in case
of fire.

A hand power vehicle has been patented
by Mr. Thomas A. Davies. of New York city. Hand
levers are pivoted to the frame and connected with a
chain wheel attached to the axle of the drive wheels,
the axle and drive wheels being connected by ratchet
wheels and pawls, so the vehicle will be forced forward
by oscillating the levers. The driver rests his feet on
the front bar of the frame, but to turn to one side ope-
rates a cross rod on that side. A further patent has
been isrued to the same inventor for an invention
whose object is to simplify the construction and lessen
the weight of kand power vehicles, secure a direct ap-
plication of the driving power, and lessen the friction.
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The Chargefor Insertion under this head is One Dollar
a line for each insertion ; about eiqht words to a line.
Advertisements must be received at publication office
asearly as Thursday morning to appear in next issue.

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

Stephen’s Vises. Special size for amateurs. See p. 237.

Valuable Hydraulic Motor patent for sale low. Ad-
dress W. Henry Philbrick, Box 343, Laconia, N. H.

Cyclone Steam Flue Cleaner. The best in the world.
Crescent Mfg. Co., Cleveland, O.

No sooner did Blackwell & Co. secure the confidence
of all smokers by the purity and excellence of Black-
well’s Durham Long Cut, than aswarm of imitators
arose to palm off inferior tobacco as Durham. The name
is very taking, and its use will deceive novices. unless
they make sure that the Durham Bull is on the tobacco
they buy.

All Scientific Books cheap. School Electricity, N. Y.

For Freight and Passenger Elevators send to L. S.
Graves & Son, Rochester, N.Y., or46 Cortlandt St., N. Y.
Wanted.—Specialties in Cast Iron to manufacture,
heavy or light. Address J. B.. Box 306, New Haven, Ct.

Munson’s Improved Portable Mills, Utica, N. Y,
Drop Forgings. Billings & Spencer Co., Hartford, Conn.

Wanted.—Patented articles or machinery to make
and introduce. Gaynor & Fitzgerald, Lexington, Ky.

Sewing machine, water closet, & other light castings
made to order. Lehigh Stove & Mfg. Co., Lehighton, Pa.

“How to Keep Boilers Clean.” Book sent free by
James . Hotchkiss, 86 John St., New York.

Stationary, Marine, Portable, and Locomotive Boilers
a specialty. Lake Erie Boiler Works, Buffalo, N. Y.

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

The Hyatt filters and methods guaranteed to render
all kinds of turbid water pure and sparkling, at economi-
cal cost. The Newark Filtering Co., Newark, N.J.

If yon want the best cushioned Helve Hammer in
the world, send to Bradley & Company, Syracuse, N. Y.

“The Sweetland Chuck.” See ad. p. 252.

Steam Boilers, Rotary Bleachers, Wrought Iron Turn
Tables, Plate Iron Work. Tippett & Wood, Easton, Pa.

Iron and Steel Drop Forgings of every description.

R. A. Belden & Co., Danbury, Ct.

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

Pumps—Hand & Power, Boiler Pumps. The Goulds
Mfg. Co., Seneca Falls, N. Y., & 15 Park Place, New York.

Best Squaring Shears, Tinners’, and Canpers’ Tools
at Niagara Stamping and Tool Company, Buffalo, N. Y.
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Lathes 14 in. swing, with and without back gears and
screw. J.Birkenhead, Mansfield, Mass.

It an invention has not been patented in the United
States for more than one year, it may still be patented in
Canada. Cost for Canadian patent,$40. Various other
foreign patents may also be obtained. For instructions
address Munn & Co., SCIENTIFIC AMERICAN Patent
Agency, 261 Broadway, New York.

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

For Power & Economy, Alcott’s Turbine, Mt.Holly, N..J.

Presses & Dies. Ferracute Mach. Co., Bridgeton. N.J.

Supplement Catalogue.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tifiesubject. can have catalogue of contents of the Scn
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracin,
the whole range of engineering, mechanics, and physl-
cal science. Address Munn & Co., Publishers, New York.

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

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

Mineral Lands Prospected, Artesian Wells Borsd, by
Pa. Diamond Drill Co. Box 423. Pottsville, Pa. See p. 237.

Catalogues free.—Scientific Books, 100 pages; Electri-
cal Books, 14 pages. E. & F. N. Spon, 35 Murray St., N. Y.

Job lots in Rubber Belting, Packing, Tubing, and
Hose. %5 per cent off belting. John W. Buckley, 156
South Street, New York.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.,
419 East8th Street, New York.

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Emerson’s 1884]% Book of Saws. New matter. 75,000.
Free. Address Emerson, Smith & Co., Beaver Falls, Pa.

Hoisting Engines, Friction Clutch Pulleys, Cut-off
Couplings. D. Frisbie & Co.. Philadelphia, Pa.

Cotton Belting, three, four, five.and six ply,fordriv-
ing belts, Greene, Tweed & Co., New York.

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p. 269.

Renshaw’s Ratchet for Square and Taper Shank Drills,
The Pratt & Whitney Co., Hartford, Conn.

Catechism of the Locomotive, 625 pages, 250 engrav-
ings. Most accurate, complete. and easily understood
book on the Locomotive. Price $2.50. Send for catalogue
of railroad books. The Railroad Gazette, 13 B’'way, N.Y.

For best low price Planer and Matcher. and latest
improved Sash, Door, and Blini Machinery, Send for
catalogue to Rowley & Iiermance, Williamsport, Pa.

The Porter-Allen High Speed Steam Engine. South-
wark Foundry & Mach. Co., 430 Washington Ave.,Phil.Pa.

Split Pulleys at low prices, and of same strergth and
appenrance as Whole Pulleys. Yocom & Son’s Shafting
Works. Drinker 8t., I’hiladelphia. Pa.

Gears.—Grant, 4 Alden St., Boston.—Water motors.

Nickel Emery. We are selling pure Nickel and Emery
atlargely reduced rates. Greene,Tweed & Co., NewYork.
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No attention will be paid to commumcations unless
accompanied with the full name and address of the
writer.

Names and addresses of correspondents will not be
given to inquirers.

We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of ihe paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time shouid repeat them. [f not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
as we cannol be expected to spend time and labor to
obtain snch information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLI-
mENT referred to in these columns may be had at the
office. Price 10 cents each.

Correspondents sending samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens 80 asto avoid errorin their identi-
fication.

(1) W. B. A. writes: I have some lard that
180ld and strong; is thereany way to get the strong
taste out,or any cheap way to getitinto an oil for a
lubricator? A. The following is given as an excellent
method for trying out the lard: Set a large kettle over
a fire in some sheltered place, out of doors, on a still
day. Itwillcook much quicker in large quantities.
Put into the kettle, while the lard is cold, a little sale-
ralus, say one tablespoonful to every twenty pounds;
stir almost constantly when nearly done, till the scraps
are brown or crisp, or until the steam ceases to rise,
then there is no danger of its moulding; strain out.into
pans. and thefirst will be ready to empty into crocks
when the last is strained. Or, take of lard 2% pounds; .
camphor, 1ounce; black lead, % pound; rub the cam-
phor in a mortar, down into a paste, with a little of
the lard; then add the rest of the lard and the black
lead, and mix thoroughly fora satisfactory anti-attrition
paste,

2)J. A, of St. Petersburg.—Steer’s
opodeldoc is as follows: White Castile soap, cut small,
2 pounds; camphor, 5 ounces; oil of rosemary,1 ounce;
oil of origanum, 2 ounces; rectified spirit, 1gallon;
dissolve in a corked bottle by the heat of a water hath;
and when quite cool, strain, then add ammonium hy-
droxide (aqua ammonia), 11 ounces; immediately put
it in bottles, cork ciose, and tie over with bladder. It
will be very fine, solid, and transpareut when cold,
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The liquid opodeldoc is prepared by taking 2 ounces
Castile soap shavings, and dissolving them in one quart
alcohol, with gentle heat, then add 1ounce camphor,
14 ounce oil rosemary, and 2 ounces spirits hartshorn
(aqua ammonia) For cure of rheumatism, we advise
consultation with paysician. It is impossible to re-
commend any prescription without first seeing the
patient, )

3) G. A. 8. asks what he can use to
remove varnish and paint from wood. A. We would
recommend you to use a solution of caustic soda.
It is-applied with a brush made of bristles, and after a
while is ringsed off with water. This operation is re-
peated several times, according to the thickness of the
paint. Some caution is necessary to prevent the wood
checking. By this means the wood is restored to its
natural color.

4) H. C. asks for any apparatus or
dialyzer by which alkali and silica in solution (solution
of gilicate of soda) can be separated in large quantities,
retaining the alkali in solution in one vessel and the
gilica in solution in another. A. We donot remember
any mechanical apparatus by which the silica can be
separated from the waterglass. Chemically, however,
that is, by the addition of alkaline carbonates or
chlorides, the silica will be thrown down.

(5) M. M. W.—On page 2499 of ScIEN-
TIFIC AMERICAN SUPPLEMENT, No. 157, several recipes
for indestructible inks are given, either of which will
probably meet your demands. The majority of inks
contain glycerine, the tendency of which is to prevent
their perfect drying, and hence the blurring to which
you allude.

(6) G. K. G. asks: What will remove red
ink froma ledger without defacing the writing? A.
SCIENTIFIC AMERICAN SUPPLEMENT, No. 157, recom-
mends cold aqueous or acetic acid solution of calcium
hypochlorite, bleaching powder, or eau de javelle; in
fact, any bleaching agent ought to accomplish the ob-
ject.

(7) B. 8. H. asks for preparation by which
steam laundries make their goods so stiff and give such
a glaze to them, especially collars and cuffs? A. Thisis
given in full in answer 2, in SCIENTIFIC AMERICAN of
May 26, 1883. 2, Please give formula for good cologne.
A. Take of pure 95 per cent cologne spirits 6 gallons,
ail of neroli 4 ounces, oil of rosemary 2 ounces, oil of
orange 5 ounces, oil of citron 5 ounces, oil of berga-
mot 2 ounces; agitate; then allow to stand for a few
days perfectly quiet before bottling, 8. What is the
use of gold chloride in photography; otherwise, what
good does toning do a picture, and what is it for? A.
Gold chloride is used to tome the picture, that is, to
soften the harsh effects produced by the direct action
of the sun.

(8) C. A. B. writes: I am desirous of be-
coming a mechanical engineer, and having mastered
mathematics through calculus, would like to* kunow
what books would be required? A. We give the names
of some of the worksstudied in our schools of technol-
ogy, but we think you would find it very difficult to
master them without supplementary instruction: Ele-
mentary Mechanics, by De Volson Wood. The Mate-
rials of Engineering, 2 vols., R. H. Thurston. Me-
chanics of Engineering, J. Weistach. Machinery and
Millwork, Steam Engine and other Prime Movers, by
J. W. McQ.Rankine. Roofs and Bridges, De V. Wood.
Civil Engineering, Wheeler. Metallurgy, ‘¢ Science
Series)® Bloxam. Elements of Machine Design, Un-
win, Steam Engine, Proportion of. W. D. Marks.
Elementary Quanutitative Analysis, Elliot & Storer. Ele-
mentary Quantitative Analysis, Thorpe. Steam Engiue,
Arthur Rigg. Catechism of the Locomotive, Forney.
Haswell, Engineer’s Pocketbook. Molesworth, Engi-
neer’s Pocketbook. Trautwine, C. E. Pocketbook.
Ganot’s Physics, Atkinson,

(9) J. B. F. asks: 1. Ought steam pipes to
Jeak at all if properly put up and the valves kept con-
stantly packed and in good order? A. No. 2. Could
the turning of steam on to a line of pipes when the re-
turn valve is closed start a leak or burst the pipes? A.
It should not.

(10) M. & Co. ask what are the best

proportions of tin, antimony, and copper for genuine
Babbitt metal. Are the different proportions of these

metals used according to the different speeds required? |

A. Genuine Babbitt metal, according to the formula of
the inventor, is 9 of tin and 1 of copper. Antimony
has been added since, so that the proportions by hun-
dreds will stand 80 tin, 5 copper, 156 antimony. For
high speeds the metals should be cooler, giving a larger
proportion of tin; for weight the metal should be hard-
er, giving a larger proportion of antirony.

(11) E. C. asks how to clarify or filter
cod liver oil? A. Filter the oil through charcoal in a
linen or felt filter.

(12) H. W. writes: The other day I accident-
ally got some quicksilver on a large gold ring, and am
unable to removeit. A, We fear that the mercury has
become amalgamated with the gold, in which caseit will
be necessary to treat the ring with chemical reageuts.
It is poscible that you may remove some of the mercury
by heating the ring as hot as possible without melting,
thereby causing the mercury to volatilize,

(13) J. W. 8. writes: 1. A mischievous boy
has danbed my blackboard with candle grease. Itdoes
not wash off with soap or soda. What solvent would
you recommend? A. If the candle is made of paraf-
fine, hot oil of turpentine will dissolve it. Ether will
also be found to be a good solvent. 2, How may I
make an automatic blow pipe to use in blowing glass?
I caonot blow the flame and glass too. A. Connect the
end of the blow pipe with bellows by means of rubber
tubing.

(14) A. G. W. asks if there is any prepara-
tion for making the hair white without injuring the
hair or scalp ? A. Peroxide of hydrogen will take the
coloeing material entirely out of hair. See description
of this important hleaching agent in SCIENTIFIC AMERI-
CcAN SUPPLEMENT, No. 389. No injury attends its em-
ployment.

(15)- E. B. 8. agks the horse power of an en-
gine as follows, viz,: Diameter of cylinder, 9 in.; length

i purpose of protectors.

of siroke, 12 in.; revolutions per minute, 150; pressure
of steam (in boiler), 60 pounds; cut off at 9 in.; mean
effective pressure, 58 pounds? A. About twenty-
five horse power. 2. The means by which the power is
obtained? A. See rule in SUPPLEMENT, No. 253.

(16) J. R. D. asks: What lacquer is used by
makers of chandeliers that makes them look so bright
and like red brass? A. Take two gallons spirits of
wine, one pound dragon’s blood, three pounds Spanish
annatto, four and a half pounds gum sandarac, two
pints turpentine. Digest for a week, shake frequently,
decant, and filter.

(17) P. & Co. ask: What are the composi-
tions used in making the slip for the inside of pipkins?
A. The following is a white glaze suitable for earthen
ware. An intimate mixture of massicot, 4 parfs; tin
ashes, 2 parts; crystal glass fragments, 3 parts; and 14
part sea salt. This mixture is melted, and the liquid
flux used.

(18) W-. L. C. asks for a formula for cor-
recting the taste of rancid butter? A. The rancidity is
dneto butyric acid, a substance freely soluble in water
or fresh milk, so that the butter can be thoroughly
washed, first with good new milk an¢ then with cold
spring water; or the butter can be melted in water,
which will dissolve out the butyric acid, and then work
it over.

(19) J. F. writes: I have some wrought
iron bars which I wish to nickel plate, but from some
cause unknown to me I have been unable to plate them
80 as to keep bright in the open air. How shall I reme-
dy this? A. The difficulty is due to the oxidation of
the iron, the adhesion of the nickel not being as satis-
factory as if the iron were first copper plated and then
coated with nickel; or even better still would be to first
coat the iron with copper, then tin, and iinally with
nickel.

(20) L. 8. asks (1) the best and cheapest
way to construct a furnace for melting brass and cast
iron for casting small articles. A. You may melt 5
pounds of brass or cast iron in a forge by building a
small well of fire bricks around the tuyere, about 16
inches high, 12 inches diameter, and melt in a crucible
with acharcoal fire; put a large piece of charcoal over
the crucible to keep the heat in. 2. Do you think it at
all probable that bills now pending, as regards patents,
will become laws? A. Time alone can divnlge what
action our erratic Congress may take as regards the
patent laws. 8. Do you think the new form of steel
mentioned in SCIENTIFIC AMERICAN of 8th ult., page
151, column three, will soon be introduced in United
States? A. We have had inquiries concerning the steel

_castings you mentioned from our own manufacturers,

and we presume that experiments in that line are al-
ready being made in this country. If the new steel is
found upon trial to beuseful for its price, it will no
doubt be largely used.

(@l) W. W. asks: 1. Why isit that the rule
fo: finding the traction of locomotives only takes note
of one cylinder? A. We have seen no rule that takes
note of but one cylinder; if you can refer to such a rule,
perhaps we shall be able to explain it. 2. What is the
cause of water flowing in gushes from an underground
flume? Would several different angles of inclination
cause it? A. Could not say without examination.
Very likely, because of commingling with the current.
8. If the velocity of water falling free from a height of
16 ft. is about 32 ft. per second, what would be the
velocity at the small end of a properly constructed
cone under the same head of water? A. The velocity
will be less under the conditions you name, but we
cannot tell exactly how much, since you do not state
explicitly all the aspects of rhe problem.

(22) R. C. asks best receipt for cleaning
spots or stains from his English tile. A. This de-
pends upon the nature of the stain forming the spot.
Naturally they must be removed by some solvent
which will dissolve them without affecting the tile.
Water, alcohol, ammonia, caustic alkalies, and even
acids will hardly have any effect upon the porcelain
surface of tiles.

(23) B. S. H.—Of course trotting at a high
rate of speed is an artificial gait for a horse, but we
believe that trotting is the natural intermediate gait
between walking and cantering. There is nothing in
the anatomy of the horge that renders trotting unna-
tural or awkward. The yearling at the side of its dam
takes as naturally to troiting as it does to cantering.

(24) S. A. H. writes: I should like to ask if
saltin some form is not necessary to the maintenance
of the human system. A. Salt (chloride of sodium) is
believed Lo be necessary to the health of the human
system. But probably no such extensive and habitual
use of it as civilized people indulge in is essential. It is
well known that the Maori, aborigines of New Zea-
land, a strongand hardy race, do not usesalt.

(25) J. P. McD. asks: 1. What animal has
the finest hearing, and its cause? A. Nothing is cer-
tainly known as to the absolute superiorily of any
species of animals in this respect. That many mam-
male possess a very keen sense of hearing, and detect
sounds, inaudible to human ears, is unquestioned. The

common cat in an alert state has a very sharp and ac- |

curate ear, also the barn owl. Thebats have extremely
sensitive auditory nerves, detecting the almost noiseless
rush of insects through the air. Perhaps the best
equipped animals with this sense are the group of
foxes known as Feneks, or desert foxes, of Africa, of
which Canis zerdo, thedesert fox, isa typical example,
It has large ears and nervous concentration when
aroused. Inregardto the cause, it may be generally
said that the acuteness of a sense is conditioned largely
upon its usefulness in the animal’s economy. Hunting
animals have necessarily a better sense of hearing
than those whose prey is more easily obtained. Again
per contra, timid, defenseless animals, as the hares,
have trained ears because they subserve to them the
Also the rize of the external
eacris a fair index of the provisions supplied in this
sense for theanimal. All animals, says Brehm, which
have large, erect, and easily moved ears hear better
than those whose auditory apparatus is small, depend-
ent, and sluggish. 2. Is not perfection in nervous

force and physical development more nearly attained
in the tropics than elsewhere? A. This may be an-
swered with some reservations, yes, though some de-
finitions of nervous force might modify this considera-
bly.

(26) A. G. asks: 1. How is gold lettering
put on the backs of books, andwhat composition is
used to make the gold leaf stick? A. Gold letters are
printed or pressed on book bindings by means of an
albuminous size—white of eggs—the gold leaf placed
on the size and the block of type heated and pressed
on the goldleat. 2. How is gold printing done on cards
and paper? A. Gold printing on paper is printing with
a gize sold as *gold size ™ and dusting with bronze
powder.

(7) F. O. asks how to give brass the beau-
tiful iridescent colors. A. By referring to the SCIEN-
TIFIC AMERICAN of December 1, answer 14, the process
of obtaining the iridescent colors will be found. The
antique or very old brass color is probably the result of
some lacquer whose composition is not generally known.
The bright gold finish on brass is, if not the result of
polishing, apt to be produced by some lacquer, such as
the following: Seed lac, 3 ounces, turmeric 1 ounce,
dragon’s blood 24 ounce, alcohol 1 pint. Digest fora
week, frequently shaking, decant, and filter.

@8) L. P. V. asks if a refracting telescope
can be rendered as perfectly free from chromatic and
spherical aberration on the dialytic plan as by the com-
mon method where the crown and flint lenses are in
contact, or nearly so? And, if so, why are not the
larger astronomical telescopes so constructed, thus sav-
ing thousands of dollars in the cost of the flint lens.
besides actually shortening the length of tube for a
given focal distance? A. The dialytic telescope cannot
be made as perfect as those corrected atthe object
glass, This is the reason they are but little known.
The field is not as large,and the definition is only good
in the center.

(29) M. E. E. asks for a recipe for making
water colors, such as are used for coloring photo-
graphs. A. The articles referred to are presumably
nothing but aniline colors. So that you can purchase
the desired color or shade of aniline you desire, dissolve
it in water or alcohol according as to which is the pro-
per solvent, and you will have the color precisely iden-
tical to the variety possessing the fanciful name.
2. Can you tell me of any way in which tarcan be
rendered more palatable to the taste, when taken as a
medicine? Macerate tar in eight times its weight of
alcohol until completely dissolved, then add a suita-
ble flavoring compound, such as oil of wintergreen.

(3)) G. J. G. writes: If two ten horse
power engines were running 100 revolutions per minute,
one with 48 inch pulley on crank shaft driving onto a
24 inch pulley on counter shaft, the other with 24 inch
pulley on crank shaft driving on to a 24 inch pulley on
counter shaft, both using 4 inch belt and same dis-
tance from center to center of each shaft, which counter
shaft will require the most amount of power to stop
in the samelength of time? A. One-half the power only
a pplied in the second case to the counter shaft will be
required in the first case.

(31) H. B. A. asks: Will oil spread over
tubes in boiler after cleaning prevent its scaling? A.
No, butfora short time it may prevent the scale ad-
hering.

(32) A. McL., Jr., asks how litmus is
thoroughly dissolved. A. The preparation of litmus is
as follows: The ground lichens are first treated with
urine containing alitile potash, and allowed to ferment
for several weeks, whereby they produce a purple red;
the colored liquor, treated with quick lime and some
more urine, is again set to ferment during two or three
weeke; then itis mixed with chalk or gypsum into a
paste which is formed into small cubical pieces by
being pressed intobrass moulds and dried in the shape.
Litmus is easy to pulverize, is partially soluble in water
and dilute alcohol, leaving a residue consisting of cal-
cium carbonate, silica, gypsum, and iron oxide com-
bined with thedye. This residueis not scluble unless
by treatment with acids, which would interfere with the
action of the litmus. For making litmus paper an in-
fusion of one ounce of litmus to half a pint of hot
water is recommended by Faraday. -

33) J. B. R. asks: 1 Is the pressure the
same on the bottom of a boiler as on the top? If there
is any difference, please tell me which has the great-
est, and whatis the difference? A. The greatest pres-
sure is at the bottom, as you have therethe weight of
the water in addition to the pressure of steam. 2. How
high will a good jet throw water with 100 pounds
steam? A. We cannot say, as it depends on other
things than merely the pressure, viz., length, kind and
size of pipe, diameter and shape of nozzle. 8. How
high will a giphon lift water or oil with one hundred
feet fall? With two hundred feet fall? A. A siphon can-
not lift water more than 26 or 28 feet, and even then
there must not be any air leaks; we think not more
than 18 or 30 feet can be depended upon in ordinary
work. 4. When a locomotive is going down grade with
her engines reversed for the pupose of holding back,
where does she exhaust her steam? A. Whether going
ahead or back, it must exhaust through the pipe to
chimuey

(34) H. N. P. asks how the cement com-
posed of equal parts of pitch, gutta percha,and shellac
is made.
pitch, then add theshellac, or else dissolve the mixture
in carbon disulphide.

35) J. B. W. asks: How shall I mix wax

and gutta percha? A. Bydissolving them in coal tar,
naphtha, carbon disulphide, orlike solvents.

(36) J. M. asks how to make powdered
manganese into blocks for Leclanche batteries. A.
Manganese dioxide is mixed in nearly equal parts with
carbon, but with the addition of a small quantity—5
per cent—of resin for the purpose of giving consistency
to the mass. These three substances, properly pulver-
ized and intimately mixed, are conglomerated under a
considerable pressure, and ata temperature of 212°
Fah., into a solid cylinder, A small cylinder of sodium
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A. Fuse trgether the gutta percha and the’

bisulphate is also inserted in the center ‘of the carbon
and manganese electrode while it is being moulded.

@37 J. K. M.—The composition used for
picture frame ornaments is elastic, for fitting to uneven
surfaces while fresh, and dries hard. If for outside
work they should be thoroughly oiled with linseed oil
upon the backs when applied, using nails and no glue.
This composition is made like putty and of the same
material, only worked up hard and moulded with a
press.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the results stated:
Mrs. B. W. A.—The specimen is an iron ore—hema-
tite (sesquioxide of iron).

INDEX OF INVENTIONS

For which Letters Patent of the United
States were Granted

April 15, 1884,
AND EACH BEARING THA'T DATE.,

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

Addressing machine, Parker & Drummond.
Advertising bird cage, H. Bishop............
Advertising card, B. D. Baldwin.. .
Advertising musical instrument, H Hardy .......
Againg whisky, process of and apparatus for, P.
E. Jay
Air cooling machine, W. V. Wallace.... ..........
Alarm. See Steam alarm.
Alarm apparatus, electrical, Porter & Wilder.
Alloys, manufacturing metal, G. Selve
Anvil attachment, M. A. Ladd.. ...

.. 296,718
.. 296,912
. 296,718
296,956

296.836
297,089

.. 296875
.. 296,884
.. 296,850
. 296,853

Aquarium, A. Ledig ...........

Auger handle, D. M. Parry....... feeeiierriieeeaas 296,873
AX polls, ete., machine for making, J. W. Bowers 296,817
Axle, self-oiling, E. E. Baker......ccvoet seneenne ... 296,717
Baby jumper, C. T. Gardner......... creresenisenians 296,946
Bag. See Mail bag. Paper bag.

Bails for buckets, device for forming, A. J. Blair. 296,811
Barrel shaping machine, J. M. Robinson.......... 297,010
Bathing apparatus, G, Koons ............ .. 297,081
Bed bottom, spring, B. A. Ham. .. 296,953
Bell, electric call, G. P. Conant.... .. 296,729
Bell pull, electric door, S. N. Blake........cceun.... 296,812
Bell ringing apparatus, pneumatic, R. P. Garsed.. 296,828
Bicycle handle. G. S. Kelsey...... 296,978

Bill-of-fare indicator, E. S. Sutton............ 207,094
Bit. See Bridle bit.
Block. See Building block. Hitching block.
Sawmill head block.

Boiler. See Steam boiler.
Bookcase, P. E. McIntosh ..
Boots and shoes, toe tip indicating apparatus for,

.. 296,885
.. 207,018
296,995

296,767

Boring square holes, tool for, M. Rothschild..
Bottle stopper, E. W. F. Natter...........c..ceeeee.
Box. See Jug packing box. Iost office boX.

Brick drier, J. Blum
Brick kiln front or furnace, J. Blum .
Brick machine, W. Andrus
Bridle bit, Blyholder & Hughes ..
Broom balance tip, W. A. Scollay............ceueee
Brushes, fountain attachment for marking, P. C.

.. 206,814
.. 296,813
.. 297,061
.. 296,815
296,879

Forrester. 296.945
Buckle, suspender, C. 8. Wells . 296.803
Building block, 1'. L. Jowett .. 296,971
Butter package, J. C. Brown... . 296,821
Button, E. A. Thiery........cceeeuun..n. . 96,801

-+ 206,890
. 296.785
206,198

Button attaching instrument, J. F. Thayer
Button fastener, W. H. Dodge ... .
Button fastener, J. F. Thayer.......................

Cable road slots, machine to protect, M. Ohlson.. 296,870
Cables, system of propelling cars by means of, J,

L. Boone .......... . .. 296,916
Calendar, J. Cussons......... . 296,934
Candy machine, J. P. Wick.... .. 296,901
Capsule drying rack, J. Krehbiel...... e e eeienes 206846
Capsule machine, J. Kriehbiel,

296,844, 296,845, 296, 847, 296,848
Capsule stripping machine, W. A. Tucker.......... 296.95

Car brake, F.J. Underwood
Car, cattle, Klaeser & Sell.
Car coupling, F. Baldt ....
Car coupling, C. O. Barnes.....

Car coupling, C. L. Hathaway...

.. 296,896
.. 296,842
.. 297,052
.. 297058
.. 296,957
.. 296,756

Car coupling, G. A. Kirkpatrick.

Car coupling, C. E. Mark......... . 296,859
Car cover, railway, R. H. Wyman. .. 296.809
Car, railway, R. H. Wyman......... .. 296,810
Car seat, safety brace, W. R. Lampton...... .. 96,975
Car wheel, M. Hamlin ............... e . 206,954
Car wheel, J. N. Kaufholz..........cecuveun . 296,840
Car wheel lubricator, Silliman & Maxwell..... el 297,021
Cars, grain door for freight, A. W. Alexander ... 296.907
Carriage body. G. A. Ellis.......... 296,943
Carriage top fastener, J. J. Travis 297,044
Carrier. See Cash carrier. Hay carrier.

Case. See Book case.

Cash and parcel receptacle for cash carrier sys-

tems, Grant, Jr., & Lawrence...........cooevenee 296,831
Cash carrier, Grant, Jr., & Lawrence.......... ..., 296,832
Cash carrier system, Badger & Lakin.............. 296,909
Celluloid and other compounds of pyroxyline,

manufacturing, J. W. Hyatt........ ......oouee 296,967
Celluloid for enameling textile fabrics, ete., ap~

plication of, Wood & Stevens............ ...... 291,098
Celluloid, etec., of pyroxyline, manufacture of, J.

W.Hyattetal.........covvvvivvnnnnnnnnnnnnn,. ool 296,970
Cellulose from wood, etec., manufacturmg, C.F.

Dahl... .....cvvvees vunenn ieeeeee. . 206,935
Chain, roller, H. A. Church. .. 296,925
Check row wire, C. S. Locke... . 296,981
Cherry seeder, W. F. HibDer......cceeeeeinnninenns 296,961
Chest of drawers, A. L. Adams...... seseeeecnen eeees 296,906

Chuck, lathe, G. W.Davis ....

. 297,070

Churn, J. M. & W. H. Curtice........ 296932
Churn cover fastener, M. M. Maycock........ o oee 206,985
Clasp. See Garter clasp.
Clasp, H. C. Frank......cccoviieeieieeiiiennnnne o0 296,827
Clay for potters’ use, blunger for mixing, P.
WALKES. coviiiiniien ittt iiiiiiiieees e 297.047
Clock winding device, automatlc, N. Silberberg... 297,020
Clod crusher, W. H. Hartzell 296,750

Cluteh, J. Thomson............
Cock. dissolving, T. J. Mapes..
Cock, waste, 1'aylor & Sharp..
Coffee mill motor, A. J. Clark.
Coffee pot, F. J. Bicknell ...
Coffin. N. Rappleyea.......... eeees
Collapsing cup, A. H. Wirz..
Convertible chair and bedstead, B. Rundell 297014
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.. 96.868
296.830
. 296,897

Copy holder, E. Nunan
Cores, manufacture of green sand, J. Scull.
Corn package, pop. V. D. Urso

Cornice. W. H. DOAZC..... vvvvr vererrrennrennneans 296,734
Corset busk and clasp, combined elastic, C. A.
SEEVENS. touiiie viietiiteieee i iieen ceiaes 296,858

Cotton ginning and cleaning apparatus, M. Covel. 296,824
Coupling. See Car coupling. Rope and cable

coupling. Thill coupling.

Crane, traveling, Huber & Barnhart . 296,965
Crate. knockdown, J. A. H. Ellis . 296,737
Crusher. See Clod crusher. Stone crusher.

Crushing mill, G. W. Morrow. . 297,083

Cultivator, T. J. Craft........
Cultivator, D. N. Luse ...
Cultivator, M. W. McCann
Cultivator, M. A. Travis...
Cultivator, N. Trowbridge....
Cultivator, wheel, A. Lindgren
Cup. See Collapsing cup.
Demijohn or bottle safe, I. B. Wollard............. 206,903
Deuta]\ rubber-dam holder, R. H. Moffitt +. 296,992
Ditching machine, A. J. Osborne.... . .. 96,872
Door check, L., G. & E. Rall .. 297,005
Door check, pneumatic. W. C. Clark. .. 206,127
Doorkeeper, electric, A. C. Woebrle. .. 297.096
Draft equalizer, W. Crozier. .. 206,930
Draw bar and buffer, Turner & Mann.. .. 296,801
Drawer lock, J. Wise . 296,807
Drier. See Brick drier.
Drill. See Ratcbhet drill.
Dust arrester, O. Kutsche
Earth remover, S. A. Milier
Electric machine, dynamo, A. E. G. Lubke.. .
Electric machine, dynamo, E. Thomson... .......
Electrical currents. appaivatus for distributing,
G. W. Durbrow

297,069
296,953
.. 296,860
.. 297,085
. 296,800
296,760

. 296,758
..................... 296,990
. 296,857
296,799

297,072

Elevator. See Hay and grai e.evacor
Elevator safety attachment. R. Seiffert............ 296,883
Engine. See Road engine. Rotary steam engine.
Traction engine.
Ensilage. etc., machine for packing, L. McMur-
ceeeenes. 296,863
Escapement, varlable,J D. Cottrell........coeuuuen 296,927

Extractor.

See Stump extractor.
Eye rods and hook- and -eye hinges, machine for

296.852
... 296,826
.. 296,886
.. 297,000
. 296,153

making, C. Lanz
Eyeglasses, I. Fox....
Eyeglasses, C. F. Spencer.... ........
Faucet attachment to barrels, J. Paulus.

Fence, barbed.J. E. Kelly .. ........... 5
Fence post, Sweeney & Irwin.... . .. 296,196
Fence, Wwire, A. G. Hulbert... ... . 296835

.. 206,855
296,762
. 296,939
297,042

Fifth wheel, vehicle, J. W. Leete
File, bill, J. H. Louder
Filter, A. B. Denton
Filter press, H. Warden
Filter, water, B. Karst
Fire alarm apparatus, eiectric, M. D. Porter.

.. 296,972 |
296,874 |

| Paper fixture, toilet, S. Wheeler.... ....... .......
| Paper fixture, wrapping or toilet, S. Wheeler.
| Paper holder, toilet and wrapping, 8. Wheeler....

i

Firearm barrel, W. Hebler.........cccccueuuennenns - 296,958 |
Fire engines, automatic relief valve for steam, J.
E. Prunty............ . 97,087

.. 297,089

. 296,920
296.769
297,075

Fire escape, R.
Fire escape ledhr. w. Brannan
Fire escape sling,. Miller & Hume..
Fire extinguisher, Eand grenade, J. J. Harden ...

Fish, apparatus for catching star,J. F. & F. L.
Homan........ccivvveveeeiiinnn o 297,079

Foot rest, F. H. Piummer.. .. 296,718

Fruit jar, Lyon & Lossard... ... erasassBessncsansae 297,082

Furnace. 'See Hot air furnace.

Game, B. 8. WHeeIBT...covve viriveniienieneiniiannes 296,900

Garter clasp, . Kalish . . 298,080

Gate, R. F. Baughn........ vees 297,055
Glass mould, E. Herckner...... .. 297,071, 297,078
Glass mould and the product thereof, W. H.

. 97,062
. 296,838
. 297,024
207.049

Grain ¢rasher and disintegrator, J. A Jones
Grinding mill, G. K. Smith ...
Grinding ‘mill, J. F. Winchell.
Handle. See Auger handle. Bicycle handle.

Tiarness, J. M. Porter........... cooiiieviaans
Harness pad, J. C. Harpham..
Harness pad, C. \V. Rogers...

... 297,003
. 296.748
. 297,011

Harrow, Munz & Molno ceel 297,034
Harrow and scraper, cultivating, W. R. Craig..... 296,732
Harvesting machine, grain, J. Knoop...... . 296,843
Haft sweat, G. S. Bracher............... . 296,918
Hat sweat reed; G. S. Bracher ... ....... . 06,919

Hay and grain elevator, J. G. Livingston . 296.856
liay carrier, C. A. Gutenkunst . 296,745
Hay carriers. adjustable stop for, W. Gutenkunst. 296,746
Hay carriers, elevator power for, J. S. Grabill. .. 296,950
Hay stacker, J. R. Wright . . 297,999
Head rest, F. H. Plummer.. . 296,719
Hitching block, F. Gifford.. . 296.139
Hitching device, detachable, C. Marquardt . 296,764
Hoisting machine, J. & T. McNeil 296,864
Holder. ‘See Copy holder. Lead and crayon
holder. ‘Sash holder.
Horseshoe, H. Olson
Hot air furnace, P. B. Clar;
Indicator. See Bill-of-fare indicator.
Injector, steam boiler, W. W. Cowley..
Insulator, J. A. Seely ..
Iron, manufacture of sheet, W. D. Woo
Jack. See Wagon jack.
Jar. See Fruit jar.

. 296,996
296,926

296,731
. 296,881
297,097

Jar fastening, preserve, E. Rosenzi 296,816
Journal bearing, E. Copley et al........... . 296,823
Journal bearings, drip cup for, J. G. Braun . 296 820

.. 297,016

. 296,819
. 296.763
... 297088
.. 297.015
. 297,022

Journal box, E. H. Rust.........
Jug packing box, L. H. Bradley.
Key ring; W: C. Lucas........

Ladder, C. A. Root ... .
Lamp burner, S. Russell.
Lamp, electric arc, J. J. Skinner

Lamp extinguisher, Ogden & Anderson.. . 296,11
Lead and crayon holder, C. W. Boman ... . 297,060
Lead, manufacture of white. J. C. Martin.. ... 296,765
Leather strings, die for cutting, C. E. Ramus..... 296,781
Leggin, H.J., Jr., & S. M. Seibel.. 296,882

. 296,841
297,093

Lens, trial, J. King .......
Leveling instrument, L. C. Strong
Lever wrench, self-adjusting fulcrum, B. F. Ben-

296,721
Tight. See Signal light.

Lock. See Drawer iock.

Locket, F. B. GOuld.... «.occovvveeiviiannnnnnennnnn. 296,741
Locomotive ash pan, E. 8. Hart.. . 296,749
Locomotive ash pan, Hoyt & Tw1ggs . 296,964
Locomotive pilots, safety device for, O. Roth-

Matrices, machine for making, R. L. Kimberly.. 296974
Mechanical movement, J. P. Lavxgne .............. 296,977
Meter. See Water meter.

Middlings purifier, A. Hunter ................co..e. 296,752
Mill. See Crushing mill. Grinding mill.

Mining apparatus, T. W. Campbell................. 297,064

Mixing solids and liquids and for other purposes.
apparatus for, E. A. Pond.......................

Mould. See Glass mould. Thermometer and
barometer mould.

Moulding plasticmaterial, C. M. Du Puy.......... 296,825

Mop and brush holder, W. F. Cornelius. .

Mop wringer, J. F. Walter...............

Motor. See Coffee mill motor. Rotary motor.
Spring motor.

Mower, lawn, H. Lacasse ...........

Nail plate feeder, J. F. Hommond

Nut lock, J. Gilgour....

Overshoe, G. A. Lewis

Pad. See Harness pad.

Paddlewheel, submerged feathering, T. A. Cook..

Pain, E. H. Hague........ccooieeeniiniiiien o anvennn

Paint mixer, R. H. Smith

Paper bag, J. P. Onderdonk....

Paper, fireproof, D. A. Brown...

296,759
. 296,747
. 296,948
296,978

296,728
291,014
296,792
. 296,981
296,122
297.044
297,045
297,043

Paper machines. machine for preparing pulp for,

W. Umpherston
Paper, manufacture of, Z. M. Crane
Paper pulp from wood, process of and apparatus

for manufacturing, G. H. Pond..................
Pen, fountain, J. P. Hoyt..
Pencil, G. C. Ward
Pencil sharpener and holder, T. Holdsworth.
Pencil sharpener, eraser, etc., combined, J. A.

207,037
. 296,928

296,780
296,963
297,041
296,751

206,730
296,913
296,726
296,736
296,185
296,933
296.951
.. 296,980
... 296,906

. 296,947
296,733
296,851
296,966
296,861
296,720
. 296,940

Photographs, coloring, A. Bisson.
Piano music desls, M. J. Chase..
Pick, G. W. Elliott...
Plane.J. B. Ripsom..
Plane, bench. N. E. Curtis
Planing machine. metal, G. A. Gray, Jr
Planter, check row corn, T. J. Lindsay
Planter, corn, A. D. Adams.
Planter, cotton, W. T. Gardner........
Planter, hand corn and seed, F. E. Culver
Plow, planting, J. Lane......
Plow, shovel, Hudgens & Allison..
Plow standard, J. P. McIntyre..
Plow, wheel. J. W. Bartlett..
Pocketbooks, ete., frame for. H Didout, Flls
Pool ball rack and spotter, automatic incline, W.

N < R aEO00E e BEEO 0000 00BE0G0S CoNaBERtaE 29,081
Post office box, E. OS200A........ «eveeeinriencrens 296,172
Press. See Filter press. Printing press.

Printing press, J. H. Utter ........ccoevvvvinnaees o0 296,898
Printing, stamping, or embossing, producing

roller surfaces for, J. J. Sachs .. .............. 297,017
Puller. Sce Stump puller.

Pump, R. Hardie .... ..... 00050000000 GE00RE0EIRA0s 297,076

Pump, wooden, D. Plews...... .. 297001
Punching machine, N. C. Stiles .. 297,090
Punching the eyes of axes and similar tools, ma-

chine for, J. W.Bowers....... .. .............. 206,818
Pyroxyline material, manufacture of, .J. W.
Hyatt et aleceeneerenniiiiiiiiiiiiiniiiiiiiienanns 296,969

Pyroxyline pulp, process of and apparatus for ei-

fecting the desiccation of.:J. W. Ilyatt et al... 296,968
Pyroxyline, treating and moulding, J. W, Jr., &

1. 8. Hyatt (v).. ... 10,469
Railway, endless cab e traction, F. G. Cornmg 297,068
Railway gates, operating, J. Little . 296,761
Railway safety signal, E. H. Tobey . 296,893

Railway switch rods, connection of, J. B. Wltty 296,808
Railway tie, W. T. Carter 296,725
Ratchet drill, self-feeding, R. N. Cherry... .. 296,924
Reclining or hammock chair, F. H. Plummer...... 296,777
Refrigerator, J. Castell 296,923
Ribbon holder, A. Stevens 296,887
Ring. See Key ring.

Road engine, G. F. Page 299,998
Rock drill and well boring machine, W. C. Wells.. 296,804
Rocker and reclining chair, combined platform,

299,931
. 297,073

Rope or cable coupling, G. M. Green .
. 296,894

Rotary motor, H. A. Tobey........... .
Rotary steam engine, F. Stitzel .. . 297,001
Rule, caliper, S. H. BEllOWS.....ccoveeeerennnnnnnnnnn 297,056

Safes and vaults, electric locking mechanism for,
H.F.Newbury........oceeeveeiiiiinns o cnnaen ... 296,866
Safes and vaults, supporting the bolt work of, H.
F.Newbury. .. 296,867
Sash cord guide, W. C. Gilmer . .. 296,830
Sash fastener, A. D. Ordway... .. 296,997
Sash holder. S. A. Brown.,, .. 296,723
Satchel, folding, R. Moffly.....coo cevniviiniiannn ... 296,993
Sawmill head block, D. Parkhurst........ ........ 296,999
Screw, A. Mitchell . .. 296,991
Screw, S. Potts.......... . 297,004
Screw, wood, J. B. Low 206,982
Seal, C. . Bundy . 296,921
Seam finishing machine, Ober & Stevens 296,869
Seaming elevator buckets, machine for double,
C.J. WillilamsS.....covvvvnnnn citiniiiinnnnnnnees
Secondary batteries, device for connecting the
elements of, W. Tachlan ... ...... ............ 296,849
Sewing and embroidering, process of and cutting
apparatus for. L. Bertrand........
Sewing machine, carpet, G. Grisel ..
Sewing machine ruffling attachment, 1. C. Good-
rich
Sewing machine shuttle, E. H. Smith
Sewing machine thread monstenmg attachment,

297,048

Shade fixture, H. E. Stover.
Shaft, fiexible, J. G. Nichols..
Shirt. J. H. Seriven................

Shoe sole fastening, L. J. Atwood..
Shovels, forming, E. A. Barnes

.. 207085
.. 207,018
. 206,908
. 296,719

Shutter worker, L. Tilton....... 297,032
Sifter, ash, E. Bateson........ ..... 297,054
Sifting machine, flour, F. W. Andrée.............. 296.716
Signal. See Railway safety signal.

Signal light, nautical, M. White 297,046

Skate, roller, M. F. Hanlon. . 296,833
Skylight, C.A. Vaile.......coovviiiiiiiiniinnnenn.. 297,038
Smoke consuming device, J. W. & J. D. Smith.... 296,791

296.878
297,028
296,155

Soap, etc., machine for plotting, F. S. Rutschman.
Spark arrester, 1. M. Stainfield
Spindle bearing, J. Kilburn

POCK ..t ittt i e eeeeees 297,012 | Spinning machine spindle bolster, A. S. Hopkins. 297,962
Loom let-off mechanism, J. Shew.......... ....... 297,019 | Spouting elbow, D. B. Rock . 296,786
Lubricating can, illuminating, E. R. Walker... .. 296,802 | Spring. See Vehicle spring.

Lubricator. See Car wheel lubricator. | Spring motor, J. W. Fawkes ... 296,738
Mailbag, J. S. Bailey......ccooiiiiiiiiiiiiiinennnnnnn 296,910 | Spring motor, P. A. Tarbox veee 296,889
Mail bag, T. H. Smith. ... 297,025 , Stamp, steam power, W. 8. Sharpneck......... 296.789
Mail bag fastener, W. D. Doremus. . 297,071 | Steam alarm and damper regulator, Jones & Reid 296839
Mail bag label holder, ¥. L. Herold ... 296,959 Steam boiler, J. RODErtS.......ccvve vevieer vevennns 297,009

Muatch cards, machine for sawing, Flewwelling &

Harris (r...cooeeeene o0 eieesses veasesnsanine «eees 10,468 Steam engine, balanced, B. Field............

296,768

Steam boiler and furnace lining, C. McMillan..

Traction engine. H. B. McMurray..

Scientific dmerican,

Stereotyping apparatus, F. J. Smith...,......... .o 200,025
Stone crusher, T. A. Blake . .
Stone crusher, H. Sundquist...

Stone dressing machine, F. Trier... .... cvsennnes .. 297,036
Stopper. See Bottle stopper.
Stove jacket, W. H. Benson ............. .. B . 296,911

. 296,929
. 297,02
. 296,915

Stump extractor, A. S. Croxton.
Stump extractor, W. Smith...
Stump puller, C. A. Blume
Sugar and apparatus therefor, washing raw. J H.
N0 55 . ..
Sugar evaporator, G. H. Grimm. ............cceeeeee
Sugar, method of and apparatus for bleaching, O.
B.&J. M. Stillman..........coieeieieeniienennees

297,029
Suspended adjustable chair and seat, H. S. Peck.. 296,775

Tag and tag fastener, G. W. McGill......... . .... 296,766

Tan vats, apparatus for agitating the liquor in, T.
... 296,986
. 296,774

Telegraphic cable, W. R. Pattersou .
Telephone, W, Gillett ... 296,829
Terret, harness, H. F. & L. A. Townsend.. ... 297,033
Thermometer and barometer mould, etc., W.

Somerville . . 296,193
Thill coupling, Rossman & Strever. 296,187
Thill coupling. F. M. Stevens... . 296,794
Thill coupling, H. M. Wheeler......... .. 296,805
Thrashers or separators, recleaning attachment

for, H. Campbell
Tire tightener, S. McCay..
Torch, signal, J. Hall....
Tool holder, A. Mercer.
Toy, C. Diener
Toy and advertising medium, Burridge &’ Ma.rsh-

Toy building, W. 8. Reed... 296,783, 296,184
. 96,854
. 296,816
. 286,988

Treadle mechanism, H. Leeming.......
Triturating machine, Boericke & Goll..
Truck, car, McClure & Murdock...... .

Truck, railway, L. S. Zachariasen. 296,904
Truck, satety car, S. Brown ...... 297,061
Truck, shifting, P. H. McWilliams.......... ..

Trunk, W, J. LATZe.... cieieieniiierernteiennanennnns 296,976
Tug, automatic shaft, J. T. Watson. . 296,899

. 297,086
... 297,066

. 97,063
. 297,007
296,157
, 296,937
.ees 206,834

. 296,99
. 296,949

Type writing machine, H. Orpen.... .
Valve and muffler, safety, J. M. Coale.
Valve grinder, H. W. Burleigh........ 5
Valve, marine safety, G. W. Richardson.
Vegetable slicer, S. Kraushaar... ..
Vehicle, hand power, T. A. Davies .
Vehicle spring, J. Howell..

Vehicle spring, G. W. MOI‘I‘lS
Vehicle, two-wheeled, W. T. Goodman

Velocipede, F. W. Jones . 296,387
Velocipede, A. Pesenecker. .. 296,776
Ventilator. See Window ventilator.

Vessel for containing liquids, W. T. Salie.......... 296,788
Vessel, non-heat conducting, H. M. Hanmore..... 296,955 |
Vessels, apparatus for filling, M. L. Best.......... 297,068 |
Wagon, dumping, Boyce & Frische.... . 296.917
Wagon, dumping, L. C. Dees.. . 296,938
‘Wagon jack, J. F. Lindsey.. . 296,979

. 296,822
297,092
297.027

Water closet, P. Connolly... 0000 Ao
Water meter, rotary, F. Stltzel......
‘Werghing and supplying apparatus, H. B. Smyser

Wheel. See Car wheel. Fifth wheel.

Whip, A. C. Rand........ ..... 00000000 + eeens 297,006
Windlass, Zeigler & Graves. ‘2.97,000
Window ventilator, show, G. W. Richwine... ... . 297,008

‘Wire, apparatus for galvaniging and coating, B.

D N 1 296,742 | ———
‘Wire coiling machine, L. Wildermuth.. .. 206,806
Wrench. Sce Lever wrench.

Wrench, J. Du Shane............... ceees ceaneene.ees 296,942
‘Wrench, B. ROSS .cvvvviiieinnes sennannns . 296,877

Wringer. See Mop wringer.
Yoke, neck, N. Hiatt....ooooeveiiiiiiinniiiiin, 296,960
Zinc sulphide anhydrous, making, T. Macfarlane. 296,858

DESIGNS.

Album leaf, photographic, S. Meers............ eeeee 14,961
Cards, ace of spades for playing, A. Binkert........ 14,957
Sewing machines, ornamentation of, W. Haehnel. 14,958
Table ware, ornamentation of, C. A. May 14,960
Table ware, ornamentation of, Mountford & May.. 14,962
Type, font of, .J. K. Rogers ..........ccouue... . 14,964
Type, font of printing, C. E. Heyer.. . 14,959
Type, font of printing, J. K. Rogers . 14,963

TRADE MARKS.

Baking powder, W. Prescott........cceceeen .ut vee.. 11,108
Beer and other malt and alcoholic liquors, Grande

Societé Francaise de Distilleries, Malteries, et

Brasseries.. eteeressieenees canias feeeeieeeees 11,104
Bicalcium acid lactate. Avery Lactate Company...
Buttons and studs, sleeve and collar, Howard &

Son...
Candy, French and other fine, Darby & Co
Cigars, F.Glahn........ccooeeeeiiis oo canien
Cigars and cigarettes, . Segnitz & Co
Coffee, roasted, Ricker & Lee.........
Condition powders, S. Jennings.... .
Cordials and liquors, Les Héritiers de Marie Briz-

ard et Roger, M. B. Glotin, Achard & Glotin,

11,105 to 11,107

Fertilizers, phosphate, Shroff & Co ....cc.vuvvvnnens 1,11
Grape juice, unfermented, A. Werner.. 11,118
Matches, safety, Trummer & Co......... . 11,09¢

Medicine for the cure of female diseases, C. F
Simmons & Co
Pens, metallic, G. D. Barnard &Co

Sewing machines, \Vhite, White Sewing Machine

COMPANY covvivnr teriieennenneenssonsss sanennns ... 11,098
11,090

Shade rollers, spring balance, C. H. Cushman... ..
Shirts, drawers, and overalls, Rich & Levi.. a0
Soap, J. Armstrong & Co............... 000500060 X000
Soap, olive oil, Liecbman & Butler..............ovu.u.
Spool cotton, Clark Thread Company ...11.100, 11.101
Tobacco, smoking, Wellman & Dwire Tobacco

[076311) ¢ § 4 50N 11,112
Tobacco, smoking and chewing, G. W. Gail & Ax.. 11,102
Velvets, velveteens, velvetas, and similar pile fab-

ries, C. E. Bruce..
‘Waterproof clothing, J. F. Carter..

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. In ordering please state the number and date
of the patent desired,and remit to Munn & Co., 261
Broadway, New York. We also furnish copies of patents
granted prior to 1866 ; but at increased cost, as the
specifications, ot being printed, must be copied by
band.

Canadian Patents may now be obtained by these
inventors fer any of the.inventions named in the fore-
going list, at a cost of $40 each. For full instructions
address Munn & Co., 261 Broadway, New York. Other

206,944 | foreign patents may also be obtained.
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Inside Page. ench insertion - - = 95 centn n line.
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2\ Woodworking Machinery,
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and Buggy Shops, and Gener:
Wood Workers. Ma'nu act'd by
Cordesman & Egan Co.y
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11 assortment of Perin Saw Blades

BUILDING CONCRETE WALLS, — A

per of special practical interest to farmers, %wlng
PR rt:mt. practical instruetion on this important sub-

% arations for hnt]dlng a conerete wall,
m&lon or the concrete. Concrete walls under o]rl b

s. Contained In SCIENTIFIC AMERICAN SUPPLE-
\| ENT. No.285. Price 10 cents. To be had at this office
and from all newsdealers.

OR SA LE—Wood-workin
WILBUR & CO., Boston,

H I'V[P ll()VE]) ROOT BEER. Pack-
S . Makes 5 gallons of a .delicious

Machine Patent. LOWE
8,

arklm and wholesale beverage.
ld b all Druggists, orsent lfagnmail on

receipt of 25¢. C IRES, N. Del. Ave., la., Pa.

GAS MOTORS. — DESCRIPTION, AC-.
companied by eight figures, showing details of working
ggrts of a system of small gas motors as made by Buss,

Co. Contained in SCIENTIFIC AMERICAN
SqPPLEWENT. No. 265. Pricel0 cents. To be had at
this office and from all newsdealers.

BUGGIES
ROOFING

For_ buildings of every description. Durable, light,
easily applied, and inexpensive. Send for sam 1\!)
N. Y. COALTAR CHEMICALCO., 10 Warren St., N ew York.

for the TRADE. Terrltory given.
ENTERPRISE CARRIAGE _CO,,
Cincinnati, O. Catalogue FREE.

DR. SCOTT’S

GENVINE

Electric Belts,

For Ladies and Gentlemen,

Probably never, since the invention of Belts
and Supporters, has so large a demand been
created as now exists for Dr. Scott’s Electric
Belts, Over seven thousand people in the city f
of New York alone are now wearing them daily. j
They are recommended by the most learned
physicians in the treatment of all Male and
Female Weakness, Nervous and General
Debihty Rheumatism, Paralysis, Neural- j
gia, Sciatica, Asthma, Dyspepsia, Consti-
pation, Erysxpelas, Catarrh, Piles, Epi-
lepsy,Painsin Head, Hips, Backor Limbs,
Diseases of Spine, K neys, Liver and
:leart, ¥alling, Inflaimmation or Ulcerga-

ion,

EL e \h__'_'_ 3
ECTRIGIBELT 3.0

There I8 no waiting a long time for results.
Electro-magnetism acts quickly, generally the
first week, more frequently the first day, and
often even during the first hour they are worn
their wonderful curative powers are felt.

The mind becomes active, the nerves and slug-
gish circulation are stlmulated and all the ol
time health and good feeling come back. They

il are constructed on scientific principles, impart-
ing an exhilarating, health-giving current to the
whole system,

The celebrated Dr. W. A. HammoxnD, of New
York, formerly Surgeon-General of the U. S.
Army, lately lectured upon this subﬁect and
advised all medical men to make trial of these
agencies, describing at the same time most re-
markable cures he had made even in cases
which would seem hopeless.

PRICE $3.00 ON TRIAL.

We will send either Lady’s or Gent's Belt on
trial, postpaid, on receipt of $3.20, guarantee-
ing safe delivery. State size waist when order-
ing Lady’s Belt. Remit by money order or draft
at_our risk, or currency in registered letter.
Address, GHO. A. SCOTT, 842 Broadway, N.Y.
Mention the Scientific American.

Dr. Scort’s ELECTRIC CORSETS, $1, $1.50, $2 & $3.

DRr. Scort’s ELECTRIC HAIR BRUSHES, $1, $1 50, $2,
$2.50 and $3.

Dr. ScorT’s ELECTRIC FLESH BRUSHES, $3.

Dr. Scorr’s ELECcTRIC TooTH BRUSE, EOC.
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BAIRD’S BOOKS

R

PRACTICAL MEN

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIO BOOKS, 96 pages, 85vo, A UATALOGUE OF
BouKS ON AM AND THE ]
18, MACH RY, AND D¥
and a CATALOGUE OF BooKs ox CIviL
BRIDGE BUILDING, STRENGTH OF MATERIALS, Rar
ROAD CONSTRUCTION, ete., & CATALOGUE OF A MISCEL- |
LAN KOUS COLLECTION OF PHACTICAL AND 8¢ }
Books, a List of Books on ELECTRO-METALLUI A
A CATALOGUE OF BOOKS RELATING TO FELECTRICAL
So1eNek, List of LEADING BOOKS on METAL MINING,
N ALLURGY, MINERALOGY, ASBAYING, CHEMICAL
ANALYS18, ete. List of Books on DYEING, CALI-
o PRINTIN WEAVING, COTTON AND WOOLEN
MANUPACTUNRE nd two Catalogues of BOOKS AND
PAMPHLETS on CLALSCIENCE, POLITICAL ECONOMY,
ete,, and other Catalogues, the whole covering every
branch of Science applied to the Arts, sent free and free
af postage to any onein any part of the world who will
Jurnish his address.

HENRY CAREY BAIRD & CO.,

Industrial Publishers, Booksellers, and Importers,

810 WALNUT STREET, PHILADELPHIA, PA,

Cornell University.
COURSES IN
Electrical Engineering,
Mechanical Engineering, |
Civil Engineering
and Architecture.

Entrance Examinations Begin at 9 A. M., June
16 and Sept. 16 1S84.

For the UNIVERSITY REGISTER, containing full
statements regarding requirements for admission,
courses of study., degrees, honors, expenses. free scho-
larships, etc., and for special information, apply to
THE TREASURER OF CORNELL UNIVERSITY,
Ithaca, N. Y.

Produces all the etfects of genuine stained glass,
at comparatively small cost. It is to be applied to
ordinary window glass, and will withstand the ac-
tion of the sun, water, steam, heat, and frost: prov-
en by atest of over five years’ actual use. Thesub.
stitute heretoforesold by L. Lum Smith can be had
only from us orour authorized agents. Samples

y mail, 25¢. Circulars Free. Agents Wanted.

YOUNG & FULMER, 731 Arch St.Philada.

SCIENTIFIC AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

OFS ~ESCRIPTION tyee. S
EVERY 2STEEL SPRINGS. Newong

COLOR IN ARCHITECTURE.—BY

George Aitchison. A lecture on color as applied to the
outside of buildings, treating of the position color holds
toman, of the love mankind has foritin nature and
art, and showing that it has almost always been used to
enhance thebeauty of buildings. Contained in SCIEN-
TIFIC AMKRICAN SUPPLEMENT, No. 381. Price 10
cents. To be had at this office and from all newsdealers.

\E:]:EEL WIRE

4 W.29.5T.

V1 EN FANTED to travel and sell goods to dealers. $85 » Month
s No peddling:  Hotei and traveling expenses paid. s—

Monarch Nevelty Co., 174 W. 4th 8t., Cincinnati, 0.

IT PAY

ROUND SHOULDERS, OR ANTERO-POS.

terior Curvature of the Spine.—By Chas. F. Stillman, M. |

., M.D. An inquiry into the anatomical and physiolog-
ical characteristics of round shoulders, with directions
as to how the deformity should be treated bv mechanical
and physical means. lllustrated with 3 figures. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMEMT, No.
403. Price 10 cents. T'obe had at this office and from
all newsdealers.

AGENTS tosellour RUBBER
Stamps. FOLJAMBE &Co‘,C}eveland, 0.

NERVOUS DEBILITY »» MEX

RENCH_HOSPITAL METHOD. New to America.
Civiale Remedlsl Agency, 160 Fuiton St., New York

ONSUMPTION:

I have a positive remedy for the above disease; by ita use
thousands of cases of the worst kind and of ln:miq standing
ed. Indend, 8o strong is my falth inits efMcacy,

und TWO BOTTLES FREE, together with a VA
REATISE on this disease, to any sufferer. Give Ex.
preas & F, O, address, DR. T, A, BLOOUM, 181 FPearl Bt., N, Y.

RUPTURE

cured without an operation orthe injury trusses inflict
l])\fv Dr.J. A. SHE AN’S method. Office,251 Broadway,

ew York. His book, with Photographic likenesses
of bad cases, before and after cure, mailed for 10c.

266th EDITION. PRICE ONLY $I

BY MAIL POSTPAID.

A Great Medical Work on Manhood

Fxhausted Vitality, Nervous and Physical Debility, Pre-
mature Pecline in man, Errors of Youth, and the untold
miseries resulting fromindiscretions orexcesses. A book
for every man, young, middle-aged, and old. It contains
125 prescriptions for all acute and chronic diseases, each
one of whichisinvaluable. 8o found by the author,whose
experience for 23 years is such as probably never before
fell to the lot of any physician. 500 pages, bound in beau-
tiful French muslin, embossed covers, full gilt, guaran-
teed to be 2 finer work in every sense—mechanical, liter-
ary, and professional—than any other work sold in this
country for $2.50, or the money will be refunded in every
instance. Pr_lce only $1.00 by mail, postpaid. Tllustra-
tive sample. 6 cents. Send now. Gold medal awarded
the author by the National Medical Association, to the
officers of which he refers.

This boek should be read by the young for instru ction
and by the afflicted for relief. It will benefit all.— Lon-
don Lancet.

There is no member of society to whom this book will |
not be useful, whetber youth, parent, guardian, instruct- !
or, or clergy man.—Araonaut. !

Address the Peabody Medical Institute, or Dr. W. H.
Parker, No. 4 Bulfinch Street. Boston, Mass., who ma;
be consulted on all diseases requiring skill and experi-
ence. Chrenic and obstinatediseases %hat E AL
baffled the skil' of all other physicians a

%%ﬂg}fnyé n 1§1lsltcgncté‘gaft§ glusx‘ue(.:cessfllly T H ' s E LF

ave | WITHERBY, RUG®& & RIOHA RDSON. Manufacturers

Srientific

American,

A

TENSILE STRENGTH,39.292bs TO THE 5

MAKES THE BEST AND CHEAPEST CAR BOX AND JOURNAL BEARING

THETRADE IN | NG OTS.THIS METAL CAN BE USED FOR ANY AND ALL PURPOSES, ADORESS 402 WALNUT st PHILADELPHIAPA

MERICAN OXIDE BRONZE CO

METAL

QUARE INCH ELASTICITY 9718 For SALE TO

WARRANTED.—WAL

FLEXIBLE FOUNTAIN PEN.

Patented Dec. 14, ’80, and Mareh 27, 783, .
‘We warrant our pens and will refund price paid us forany pen notentirely satisfactory after ten days
trial. Our fountain holders are made of the best hard rubber. Absolutely certain in flow and action. We

make, for use in these holders, different styles16 karat gold pens,diamond pointed.

Also, cheap pensof

iridium and silver,diamond pointed,and various styles of superior steel pens, gold plated; all of which are

perfect as fountain, or dipping pens.
criptive price-list and terms free. Address, The

Used and approved in every civilized country in the world. Y
W ALKE PEN M’F’G CO., Hamilton, Ohio, U.S 4

Des-

er with NEw AND VALUABLE IMPROV
and July 20th, 1880. to Mr.
the superintendence of Mr. Marsden,
the manufacture of Blake Crushersin

FA
COPELAND & BACON.

OTTO GAS EN

WORKS WITHOUT ENGINEE
FREE OF DANGER FIRE OR EXPLOSION,
47 DEY ST. NEW YDRK. 214 R

S. I.. Marsden

R OR BOILER.STEAM COALOR ASH. STARTS AT ONCE ANDIS

ROCK BREAKERS AND ORE CRUSHERS.

W e manufacture and supply at short notice and lowest rates, Stone and Ore Crushers con-
tainingtheinvention described in Letters Patent. issued to Eli W, Blake. June 15th. 1858, togeth-

EMENTS, for which Letters Patent were granted May 11th
All Crushers supplied by us are constructed under
who, for the past fifteen years, has been connected with
this country and England.

FARREL FOUNDRY AND MACHINE CO., M'nmlfl-u., Ansonia, Conn,
\. Agents. New York.

GINE OVE 10.000 IN USE

1t 25 HORSE POWER  SCHLEICHER SCHUMM & CQ
ANDOLPH &7 CHICAGD.33d & WALNUT 5Ts. PHILADELPHIA

NEW YORK B
il i

EMERY

standard BEL/I'ING, PACKING, a
A=
Emery Wheel. "Ew YORK BEL

Jonx H. CoeeveRr, Treas.

All other kinds Imitations and Inferior.

ELTING AND PACKING COMP’Y.

The Oldest and Largest Manufacturers of the Original

SOLID VULCANITE

WHEELS.

Our name is stamped in full upon all our
nd HOSE. Address

TING AND PACKING CO.,

Nos. I3 & 15 Park Row, opp. Astor House, New York.

HYDRAULIC MACHINERY APPLIED

to operating the Lock Gates of the Des Moines Rapids
Canal.—A paper by R. Ralston Jones, giving a general
account of the Canal, and a detailed description of the
locks and gates and the machinery devised for operat-
ing them. Illustrated with 10 figures, showing plan and
sections of canal lock chamber; pumping engire and
distributing valve ; engine house; and plan, section,and
elevation of hydraulic machinery at upper recess.
Contained in SCINNTIFIC AMERICAN SUPPLEMENT. No.
280. Price 10cents. To be had atthisoffice and from

“~ICE_ MACHINES

Of all sizes, from
10 Ib. per Hour to
50 Tons per Day
Binary Absorption System.
ECONOMICAL,
SIMPLE, RELIABLE.
send for Circulars.

Delamater Iron Works,

16 Cortlandt St.,
NEW YORK, U. 8. A,

THE SOLAR ECLIPSE OF MAY 6, 1883.
—An abstract of the reports of Profs. Holden, Hastings,
and others regarding the journey to the Caroline Islands,
and the phenomena of the solar eclipse as observed by
them on Mayé6. An interesting paper. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 400, 401.
Price 10 cents each, or 20 cents for the two. T'0 be had
at this office and from all newsdealers.

SAVE THE FLOORS.
NoISEL

ESSRUBBERWHEELS,

FOR ALL PURPOSES. -

/ GEO.P. CLARK,.!
WINDSOR LOockS,Cr.

INFLUENCE OF AGE UPON THE IN-
tellect.—A very interesting paper. giving an enumera~
tion of some of the greatest writers and thinkers t hat
the world has produced, and the ages at which they
wrote some of their most celebrated works; the exam-
ples given proving conclusively that the human mind
seldom decays before the approach of death. Contaia%d
in SCIENTIFIC AMERICAN SUPPLEMENT. No. 246.
To be had at this office and from ali

Price 10 cents.

COILED WIRE BELTING.

Cheaper. Ten times more durable. In-
creases power. Wearon machinery is les-
sened. Runssmoother and with less noise.
Neverslips. Never req'uires taking up. No |
loss of time with belt hooks or lacing. Is
not affected by water. oil, steam, or weath-
er. Runs hand or foot power machinery
with one third less labor. Send for de-
scriptive circular. Sole mfrs. of coiled steel
WIRE BELTING, SASH CORD. AND
DOOR SPRINGS. COILED WIRE BELT-
ING CO., 3% and 330 7th Ave., New York.

OPIUM

' T

LIQUID VOTEX RINGS—CERTAIN
%henomena manifested by. A paper by T. Hart, Assoc.

.S.M., describinga few beautifu lyet very simple experi-
ments on vortex rings made by the author in conjunc-
tion with L. Reed, F.C.S. With sixteen illustratiops.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
No. 400. Price 10 cents. To be had at this office and
from all newsdealers.

Morphine Habit Cured in 10
to 20days. No pay till Cured.
DRr. J. STEPHENS, Lebanon, Ohio,

For the best 14 block Shingle Machine. Capacity 250,000
per day. Address

GEO. CHALLONER’S SONS, Omro, Wis.

of Patent Wood Working Machinery of every descrip-

Probl;ams of Nature.

A semi-monthly and popular scientific paper. It deals
with every important question of Science, and discusses
every class of work of scientific interest.

It is a paper that should be in every household and
professor’s office.

TERMS OF SUBSCRIPTION:
One year
Six months.
Singie or sample copies T 05

Applications sent to PROBLEMS OF NATURE,

21 Park Row,N. Y
RAISING AND MOVING MASONRY
Buildings.—Description of some of the more approved
methods of lifting massive structures and moving them
to anotherlocation, with full page of engravings illus-
trating several large buildings that have beenraised and
moved to some distance without accident. Contained
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 404.
Price 10 cents. To be had at this office and from all
newsdealers.

. $1.00
5 50

Small Engine Castings, Gears,
Lathe Tools, Saw Blades, Tools
for Mechanics Machi
Amateurs, I-anravingB
Scroll Saws, Skates, Bicycles,
The largeststock of fine Tools
in the U.S. Send for price-list.
= THE JOEN WILEINSON CO0.,
68 & 70 Wabash Avs. Chicage.

AND
paper by
Properties of light. The primary colors.
Nature’s colors sheuld be observed by the artists. The
composition of shades. How dyestuffs should be mixed.
Aniline dyes not suitable for leather. Contained in Sci-
ENTIFIC AMERICAN STUPPLEMENT, N). 405. Price 10
cents. To be had at this office and from all newsdealers

[Rem ]

&

—_—

LEATHER DYEING—COLORS
shades applicable to. A valuable technical
Eugz. N. Beller.

M BOILERS

STE
REIGN PATENTS

your boilers clean, use

For removing scale and keeping
J. J. Hanley, Troy, N.Y.
V Ifits

Hanley's Cleaning Composition.
E so’-n 1 new and

MILLIONS CAN BE SOLD:xc:

you got? Describe fully or send
sample prepaid. X keep 15 travelers constantiy establishing
Gonnty agents and €an sell any good thing fast. Thisis your
chance. GEO. P. BENT, 81 Jackson St., Chicago.

THE CENTRAL PACTFIC R. R. FERRY.
—Description of the ferry boat recently constructed by
the Central I’acific Railroad Co., for service on Pablo
Bay, with a general view of the ferry slip, and five fig-
ures showing the general construction of the bost. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
399. Price 10 cents. To be had at this office and from
all newsdealers.

A good 2 H. P. hoiler, and a Shepard foot lathe for sale-
Apply to A. B. WORTH, Greenport, L. I., N. Y.

CATALOGUES FREE _TO ANY ADDRESS

SOODNOW & W\GWTMAN Y,

SEWAGE DISPOSAL FOR ISOLATED
Houses.—By Geo. E. Waring, Jr. Contained in the ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 387. Price 10
cents. To be had at this effice, and from all newsdealers.

FOR SALE.—1 H. P. Torizontal Steam Engine.
for cash. Lock Box 33, Beverly, Mass.

Cheap

THE MUSK CATTLE OF AMERICA —

A very interesting paper by Dr. G. A. Stockwell, descrip-
tive of the habits, form, and range of a remarkable and
anomalous North American animal—the * Musk Ox.”’
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
400. Price 10 cents. To be had at this office and from
all newsdealers.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for
magazines, and pamphlets. has
and price reduced.
ERICAXN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper. Heavy board sides; inscription
“SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

greserving newspapers.
) een recently improved
Subseribers to the SCIENTIFIC AM-

tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester, Mass. Send for Catalogue. |

© 1884 SCIENTIF

dress
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

IC AMERICAN, INC

POSITIVE BLAST.

IRON REVOLVERS, PERFECTLY BALANGED,

Has Fewer Parts than any other Blower.

P. H. & F. M. ROOTS, Manufacturers,

CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,22 Cortland St., 9 Dey Ste
COOKE & CO., Sellin 8., 22 Cortland Street,
JAS. BEGGS & CO., Selling Agts. 9 Dey Street,

INEW YORK.
SEND FOR PRICED CATALOGUE.

FRICTION CLUTCH
Pulleysand Cut-off Couplings.

JAS. HUNTER & SON, North Adams, Mass.
PROGRESS OF THE NICKEL METAL-

iurgy.—By Willium *, Blake. The discovery of the met-
al nickel in a pure state commercially unknown until
within a few years past. Use of nickel for coins, Nickel
lating. Distribution of nickel ore in the Unired States.
Vrought nicke: and its applieations, Production of
sheet nickel. Nickeled iron in sheets and its apphication.
Contained In TIFIC AMERICAN SBUPPLEMENT, No.
396. Price 10 cents. To be had at this office und from
all newsdealers,

o

ps. Best made, Immense Catalogue
8. G. A, Harper Mig, Co., Uleveland, O.

ubber Stam
free to Age

30 to 300 Horse Power.

Send for Illnstrated Circular and Reference List.

STATE THE HORSE POWER REQUIRED,

AND

ASK OUR PRICES!

Especially adari)ted to Direct Connection to Shafting |
and Machinery, and asa Relay to Deficient
Water Power.

THE WESTINGHOUSE MACHINE CO.,

PITTSBURGC PA.
Address,ifmore (94 Liberty St., NEW YORK,
convenient, our< 14 South Canal St., CHICAGO,
Branch Offices: f 401 Elm St., DALLAS, TEXAS.

PATENT

(OLD ROLLED
SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finigh, and is truer to gauge,than an
otherin use renders it nndoubtedly the most economical.
‘We are also the sole manufacturers of the CELIEBRATID
COLLINS’ PAT.COUPLING, and furnish Pulleys, Hangers,
etc., of the most arl))pmved stiles. Price list mailed on
applicat ion to ONES & LAUGHLINS, Limited,

Try Street, 2d and 3d Avenues, Pittsburg, Pa.
Corner Lake aud Canal Sts., Chicago, 101,
0= 3Stocks of this shafting in store and for sale by
FULLER, DANA & FI1'Z, Boston, Mass.
Chambers St., N. Y.

J
Geo. Place Machinery Agency. 121

—s AND FINE GRAY IRON AL50 STEEL
EABLE  CASTINGS FROM SPECIAL g
el IN % rnd FINE TINNING jr=—"paT A
THOPJAS DEVLIN % Co,$ FIFINISMN’:G. JAP‘-NN FA

LEHIGH AVE. & AMERICAN ST. PHILA

35 tO $20‘{:orday athome. Samples worth $5 free,

ddress STINSON & CoO., Portland,Maine.

OnE HoRrSE PoweRr
STEAM-ENGINE

Anp BUILE.?\CO MPLETE Fog

A PERFECT BOAT ENO™

SAFE FROM FIRE B-EXPLOSION.
SN0 EXPENSE WHILE ENCINE STOPS.
STEAM IN FIVE MINUTES

t o [WO
AH.SHIP

iANRockesTen.
PATENTS.

MESSRS. MUNN & CO.. in connection with the pub-
lication of the SCIENTIFIC AMUERICAN, continue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had thirty-eight
years' experience, and now have wnequaled facilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries. Messrs.
Munn & Co. also attend to the preparation of Caveats,
Copyrights for Books, Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All businesg
intrusted to them is done with special care and prompt-

| ness, on very reasonable terms.

A pamphlet sent frec of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning I.abels, Copyrights,
Designs. Patents, Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send. free af charge. a Synopsis of Foreign
Patent Laws, showing the cost and method of securing
patents in all the principal countiries of the world.

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

BRANCH OFFICE.~—Corner of F and Tth Streets,
Washinglon, D. C. _
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A dvertisements.

Inside Page, each insertion - - « 73 cents a hno

Back Page. each insertion - = - $1.00 a line.

(About eight words to a line.)

Engravings may head advertisements at the same rate
ver line, by measurement, as the letter press. Adver-
tisements must be received at publzcatzon office as early
as Thursday morning to appear in next issue.
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11 T eould not get anat
for its weight in salid gold, For Afteen {r
fhree to eight days every month with stubborn sick head-
mohie. Sinea 1 have been riding the bicysle I have loas
only two days from that esuse, and I baven't spent ndole
for o doctar.” Bav. GEO. F. PENTECOST.

[ STRONG. GRACEFUL—EVER

ALAND PATENT BLOWER CO.

Manufacturers of ALAND’S PATENT INJECTOR
PRES<URE Blowers, Injector Volume Blowers, and
Injector Exhaust Fans, for all purposes. Injector prin-
cipal and ,pjunml boxes unequa. ed Send for Catalogue.
G. H. LYNCH,Jr., Sec., Rome.N. Y., U. S. A.
Thermometers, Photographie, Outfita

A R 0 M ET E R s Jor Amateurs, Upera (-!amar, Miero-

smpea. Telescopes, Spectacles. We HAVALMSLEY
& (). successors to J. Beck, Phlludelphla

Wlnustrated Price List free to any address.

W.JOHNS

ASBESTOS
LIQUID PAINTS.
ROOFING,

Fire-proof Building Felt,

Steam Pipe and Boiler Coverings, Steam Pack-
ing, Mill Board, Gaskets, Sheathings,
Fire-proof Coatings, Cement, &c.

DESCRIPTIVE PRICE LIST AND SAMPLES FREE.

H. W. JOHNS M'FG CO.,

87 Maiden Lane, New York.
170 N. 4th St., Phila. 45 Franklin 8t., Chicago.

The Rider Hot Air

COMPRESSION

PUMPING ENGINE

IMPROVED.
For Residences or Institutions,

Absolutely Safe.

Any house servant canrunit. Has
a record of nine years. Send for
% -‘catalogue E.”

SAYER & CO., 19 DEY ST.
After May 1st, 1884, 34 Dey
Street, New York.

F. Brown’s Patent

) _FRICTION
* CLUTCH.

Send for llustrated Cata-
Jogue and Discount =heet

WM. A. ETARRIS,
Providence, R. 1. (Park St.), Six minutes’ walk West fromstation.
Original and Only Builder of the

HARRIS -CORLISS ENCINE,

With Harris’ Pat. Improvements, from 10 to 1,000 H. P.

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

Best Boiler Feeder
in the world.
Greatest Range
yet obtained. Does
not Break under
Sudden Changes of
Steam Pressure.

Alwo Patent

EJECTORS
Waler Elevators,

For Conveying
Water and Liquid.
Patent Ollers, Lu-

bricators, ete.

NATHAN MANUFACTURINC COMPANY,
Sead for c atalogue. 92 & 94 Liberty. St., New York.

The ‘““ MONITOR.”

A NEW LIFTING AND NON-
LIFTING INJECTOR.

e

Srientific gmzrimn.

m———

BOYNTON FURNACE CO.,_ 94 BEEKMAN STREET, NEW YORK.
Mfrs of Boynton S Lalest h

Brand & Reichard, Minneap., Minn,
| Jumes Boyd, P hI]ﬂ(Iv'ph!.l FPu.

| Williamson & Cassedy. Phila. I‘a
Rees, Shook & Co.. Pittsburg, Pa.
Josgeph Sharp, Cincinnati, O fo.

Ahrens, W olkl}r r.’t

=ulisbury & Cline, C

“tern Furnaces, Ranges, and Heaters.

GENTS :

iy
Marinette Iron Works Co., Marinette, Wis. J.

John Thompson, Cleveland, O.

The Best in the World.

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

Our “ Trade Mark” is stamped on everysheet. None
genuine unless so stamped. (%~ Send for Price List ** B.”

JENKINS BROS,,
« Yo 79 Kilby Street, Boston.

E. R. Hall & Co., 8t. Louis, Mo,
Epglish Brothers, Kansas L.|ty. Mo.
*, Donaldson & Co. Detroit,Mich.
Hendrie & Bolthoff M'’s Co.. Denver, Col.
Dunham, Carrigan & Co., San Francisco, Cal.

71 John Street,

, Louisville, Ky.

hicago, 111

NOISELESS ROTARY FANS.
These fans can be fastened
t ling or slde wall, and

lackus Water

tor, Steam rine, or oth
power. Rlades can be cov-
ed with puper muslin to
suit the ste in color. By
changing angle of hlnrle
amount of alr ean be regu-
lated. Two or more fans
can be connected on ceiling.
Shaft of fan runs in metal-
line ijnl.u'lml:l, and requires
ling, which is guite a

from u

no o
ideration where they
it up in dining rooms
ables. P {) each,

with short shaft for low
ceiling \nil}l long shatt for
high ceiling, §6. Send for
clrculurtu

ROTARY FAN

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

SUPPLIES TFROM
HYDRANT PRESSURE
thecheapest power know
Annexed cut shows it in
use for running Ice Cream
Freezers., aluable fo
rurming Printing Presses
‘ur Luathes, Be

(xrindﬂ!uneq

levators, ete
i= little roc iring
up, fuel, ashes, repairs, e
gineer, ex|;]m=lun or delay,
no extrainsurance, no conl
bills. Is noiseless. neat,
sten yw‘ﬂlur.rk
ure of water®
t 40 1b. pres.
sure hasd-horse power, and 'P

€40 Q7 FREEZERYE
capacity up to  10-horse

power. Prices from $£156 to $300.

HOLLAND & THOMPSON,
217 River Street, Troy, N. Y.

Manufacturers of the Holland Boiler for heating build-
ings of all kinds with steam. Plans and specifications fur-
nished by a competent engineer of 20 years’ experience.

NATIONAL TOOLCoO,,
MANUFACTURERS OF
MACHINISTS TOOLS

WILLIAMSPORT. PA,
PLANERS A SPECIALTY.

RAILWAY AND STEAM FITTERS" SUPPLIES.
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S. URQUHART, 46 Cortlandt St., N. Y,

SLACK BARREL
e SPECIALTYMA'[H’N[RY

==Z JOHN GREENWOQD &CO.
ROCHESTER N.Y.

with200 feet wire. $3.50. Send for

TELE PH 0 " circular, Fitchburg Acoustic Tele-

phone Company, 12 Charies Street, Fitc hburg, Mass.

CUTLER’S POCKET INHALER
Carbolat:N:f Todine

INHALANT.

A curefor Catarrh,Bron-
chitis, Asthma, and all dis-
eases of the Throat and

ngs—even Consump=
tion—if taken in season. Itwnl break up a l_,old at
once. It is the King of Cough Medi es, A few
inhalations will correct the most Often e Breath.
It may be carried as handily as a penknife, and is guar-
anteed to accomplish all that is claimed for it.

Dr. George Hadley, late Prefessor of Chemistry and
Pharmacy in the University of Buffalo, N. Y., concludes
a carefully-considered report upon the mer'its of Cut-
ler’s Inhaler in these words: ‘ On the whole, this In-
haler seems to me to accomplish its purpose by novel,
yet by the most simple and effectual means; to be phil:
osophvcal in conception, and well carried out in the exe-

cution
agenc,
T

Patented through the of the SCIENTIFIC
AMERIC AN in 1173, this Inhaler 8 since had a larger
and more extenswe sale than any Medical Instrument
ever invented.

Itis approved by physicians of every school. and in-
dorsed by the leading medical journals of the world.

Over 300,000 in use,

Sold by Druggists for $I (m. By mail, $1.25.

W. H. Pr

-y

.P
410 Mlchlgan St., Buﬂalo, N. Y.

Print Your Own Cards Lt

Ete.,
with our U8 Printing Press, Larger sizes
for cmulur«, ete., §8 to 875, For young
" or old. basiness or pleasure. Kve rything
= easy, printed directions. Send r\\oslann
B for Catalogue of Presses, Type, Ca
etc" etc,,tu the factory. Kelsey & Co., \Iurldeu, l,lz.

THE DUPLEX INJECTOR.

The constantly increasing demand for this Boiler
Feeder provesits superiority over other machmes now
in use. Send for illustrated circular and price lis

Manufacturedby JAMES JENK S, Detroit, Mlch.

BEFORE YOU BUY A BICYCLE

Of any kind, send stamp to G

Dayton, Ohio, for large Illustrated Pnco
List of NEw and SECOND - HAND MACHINES.
Second-hand BICYCLES taken in exchange.
BICYCLFS Repaired and Nickel Plated.

WATCHMAKERS.

Before buying, see the Whitcomb Lathe and_the Web-

ster Koot W nﬂl made hy the AMERICAN WATCH
TOOL CO., Walthum, Mussf -
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THE BEST STEAM PUMP.

Van Duzen’s Patent Steam Pump.
Incomparable in cheapness and effi-
ciency. Needs no care or skill; cannot
| get out of order; has no movmg parts.
| A \upenm Fire Pump.
| Instantaneous and powerful, ever ready. |
¥ Available, wherever steam pressure can
be had. for pumping any kind of liquid
(hot, cold, sandy,impure, etc.). We make
ten sizes, prices from $7 to $75. Capaci-
ties from 100 to 20.000 gallons per hour.
State for what purpose wanted and send for Catalogue
ot ** Pumps.” Van Duzen & Tift, Cincinnati, O.

Steel Castings

From % to 15,000 Ib. weight, true to pattern, of unequaled
strength, toughness, and durability. 20, 090 Crank Shafts
and 15,000 Gear Wheels of this steel now running prove
its superiority over other Steel Castings = Send for

clreular and price list.
CASTINGS CO.,

« lll-..".-J '"ER STEEIL
407 Library St., Philadelphia, Pa.

VAPORATING FRUIT

Full treatise on improved
methods, yields, profits, prices
and general statistics, Ffl

AMERIGAN MAN’F’G 00.

WAYNESBORO, PA,

Curtis Pressure Regulamr

FOR STEAM AND WATER,
Is made entirely of Metal. Occupies the
same space as a Globe Valve. 1t has no
glands or packing, and is a lock-up valve.

CURTIS STEAM TRAP

Has main valve outside and air valve
inside.
CURTIS REGULATOR CO.,
34 Beverly St., Boston, Mass.

cOE BRASS MFG CO

BRASS TORRINGTON.— CONN
O PPE R MATERIALS FOR METALLIC. AND

cI:N SHEETS. MMUNrTrDN ASPEC\A"TY BLANKS

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

PROVIDENCE, R. I.

MICROSCOPES'

TELESCOPES,
FIELD CLASSES,
MACGIC LANTERNS,

BAROMETERS,

THERMOMETERS
DRAWINC INSTRUNIENTS
PHILOSOPHICAL AND CHEMICAL APPARATI.IS
Send for listand description of our ten Catalogucs,

QUEEN & CO.,0pticians, PHILADELPHIA

[May 3, 1884.
Leffel Water Wheels

With Important Improvements.
11,000 IN SUCCESSFUL OPERATION. [ |

FINE NEW PAMPELET FOR 1883
Sent free to those interested.

JAMES LEFFEL & CO.,
Springfield, Ohio.
110 Liberty St., N. Y. City.

ROI.I.STIHI E VARIETY LATHE.

Latest improved. Rotary
s Jand Stationary Bed Plan-
and Buzz_ Planers;

Saws; Wardiwell's
Patent Saw Bench Dowel
Machine; Chair Machine-

; Boiler Machines, ete,
Zsu larpe Stock of Second
hand Machinery always on
hand., Send for eatalogue,

and state just what you want. to ROLLSTONE MACHINE
{,ﬂ 48 Water 8t., Fitchburg, Mass.

PLANING AND M,AT(.-HIL\ lx MACHINE.
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Special Machines for Car Work, and the latest 1mpl'uv0d
\ ood Working Machinery of all kinds.

SPEAKING TELEPHONES.

THE AMERICAN BELL TELEPHONE COMPANY,

W.H.FokBES, W.R.DRIVER, THro.N.VaIL,
Pregident. Treasurer. Gen. Manager.

Alexander Grabham Bell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus.
including Microphones or Carbon “Telephones, in which
the voice of the speaker causes electric unduiations
corresponding to the words spoken, and which articuia-
tions produce similar articulate sounds at the receiver.
The Commissioner of Patents andtheU. S.Circuit Court
have decided this to be the true meaning of his claim;
the validity of the patent has been sustained in the Cir-
cuit on final hearing in a contested case,and many in-
junctions and final decrees have been obtained on them.

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

(Descriptive catalogues forwarded on application.)

Telephones for I'rivate l.ine, Club, and Social systems
can be procured directly or through the authorized
agents of the compan

All telephones obtained except from this company or
its authorized licensees. are infringements, and the
makers. sellers. and users will be procceded against.

Information furnished upon apolication.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY,

93 Milk Street, Boston, Mass.

Seientific  American

FOR 1884.

The Most Popular Scientific Paper in the Worlds

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

Weekly,

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

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

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars and 1wenty
cents by the publishers; six months, $1.60; three
months, $1.00.

Clubs.—One extra copy of the SCIEXTIFIC AMERI~

THE CHEAPEST AND BEST.

ER.WPNG
FOR ALL
ILLUSTRATIVE|
AND
DVERTISING
‘| PURPOSES:

@'m

HGRAVIHG C

OOKSONBUILDING, PAINTING,

Decovating, ete. For 1883 eigh fV-l‘u..ll! P lllun-

trated (umlo e, address, inclosing three S-cent star ¥
'FJCDMSTO{,K 6 Astor-Place, New Y :;};{p!

BARNES'

~Patent Foot and
Steam Power Machi-
nery. Complete out-
fits for Actual Work- |
sho Business.
Lathes for Wood or
Metal CircularSaws,
H . Scrool Saws,Formers,
Mortisers. Tenoners
?tc etc d‘g’rﬂf hlrﬁest%g tnal if dng:fdl ()])lels}?rll?‘t‘lvg Cata~
ogue an ce List Free. W, RNES
No. 1999 Main St., Kockford, Il :

. WATER.
Cities, Towns, and Manufactories

Supplied by GREEN & SHAW
PATENT TUBE AND GANG WELL SYSTEM.

Wn. D. Andrews & Bro, 233 Broadway, N. V.|’

Infringers of above patents will be prosecuted.

IC AMERICAN, INC

cAN will be supplied gratis for every club of fivesubscrib rs
at $3.20 each; additional copies at same proportionate
rate,

One copy of the SCIENTIFIC AMERICAN and one copy
of the SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven dollars by
the publishers.

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

DLTIITIT & CO.,
361 Broadway, New York.

To Foreign Subscribers.—Under the facilities of’
the Postal Union. the SCIENTIFIC AMERICAN isS now sent
by post direct from New York, with regularity, to sub-
scrlbers in Great Britain. India, Australia, and all other
Brmsh colonies; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Brazil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold,
for both SCIENTIFIC AMERICAN and SUPPLEMENT for
one year. This includes postage, which we pay. Remit
by postal order or draft to order of

MUNN & CO., 31 Broadway, New York.

PRINTING INKS.

HE ‘“Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Ste. Phila., and 47 Rose St., oob. Duane St.; N. Y.





