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AGRICULTURAL INVENTIONS.

Mr. Sterling A. Millard, of Clayville, N, Y., has invented
a seythe blade that contains much less weight of metal and
possesses equal or greater strength than the ordinary scythe
blades. It is made in the usual manner from what is termed
by scythe makers a ““seythe rod,” and is wrought and shaped
in such form that a proper thickness is left to serve as the
back of the blade. A longitudinal auxiliary rib or supple-
mentary back is formed on the blade, which stiffens .the
seythe without requiring the same weight of metal as those
of the usual construction.

Mr. George C. Winslow, of Kalamazoo, Mich., has pat-
ented an improvement in spring harrow teeth, which con-
sists generally in hinging the harrow tooth in the forward
end of a rectangular frame bolted to the harrow bar, and
combining therewith a spring, which at its back end is
clamped to the harrow bar by the same bolts which secure
the rectangular frame, and which spring then curves up-
ward and forward, and then down through the slot or open-
ing of the rectangular frame, and is jointed at its extremity,
near the bottom of the harrow tooth, so that its tension
serves to throw the harrow tooth forward, but allows it to
yield to obstruction.

A Rare Spocimen Lost,

Captain Ingalls, of the schooner Chalcedony, has let slip
an opportunity to make a small fortune and at the same time
settle the long vexed ques-
tion as to the reality of the
elusive and possibly mythical
sea serpent. His story, as
told in the Argus, of Port-
land, Maine, June 8, runs as
follows:

‘* Lust Saturday, about one
o'clock in the afternoon, we
were slowly sailing past Mon-
hegan, there being very little
wind, about twenty miles
southwest of theisland, when
we caught sight of what
looked like a large schooner
floating bottom up. As the
object lay almost dead ahead,
we made directly for it, but
before we got very close a
Cape Ann schooner lay to
and sent & hoat's crew to
inspect what now plainly ap-
peared to be a monstrous
carcass of some species or
other. We finally hove o,
sbout a ship’s length off, and
took & leisurely survey of
the thing. It was dead, and
flosted on the water, with its
belly, of a dirty brown eolor,
up. It head was st least
twenty feet long, and about
ten feet through at the thick-
est point.  About midway of
the body, which was, Ishould
guess, about forty feet long,
were two fins, of a clear

e

&
white, esch about twelve fect -
in length. The body seemed i
to tuper from the back of the ;g.

head down to the size of &
small log, distinct from the
whale tribe, as the end bad
nothing that looked like o
fluke. The shape of the crea-
ture's head was more like a
tierce than anythiog 1 can
liken it to. T have seen ul-
most all kinds of shapes that
can be found in these waters,
but never saw the like of this 2
before, ~gaal
Two years sgo, off Seguin,
1 saw shooting through the
water a thing which, I think
resembled this ereature con
siderably, but T dido't get e =
close enough to it to say for
certain, The men from the
Cape Ann schooner got on
this dead cresture, and vue of

‘llw boys cut a double shufile on its belly, which for all the
world looked like the bottom of a schooner covered with
| barnacles and seaweed by the weather. We should have
towed the thing to Portland bad there been any wind, bat
as there wasn’t, we stecred away and left it.  What sort of
1 sea monster this was I can't say for sure, but in my opinion
it was the original ‘sca serpent,” which has been seen once
in a while for years past, and which, when alive, was too
swift a swimmer for any sailing vessel to get alongside of.”

The report of the captain of the *‘ Cape Annp schooner’
will be in order now.

SIMPLE AND CHEAP PROCESS OF GAS MAKING,

When a current of air is passed over the surface of gaso-
line it becomes carbureted or charged with its vapors to
saturation. Air thus charged is somewhat heavier than pure
air, and when passed through an Argand or bat's wing burn-
er, it burns with a brilliant white flame. Nothing would
seem easier than to make a machine that would force a cur-
rent of air through, over, or on some material satu-
rated with gasoline, and this apparently simple process has
led many into attempts to make a successful gas machine.
Many fortunes have been spent by the unscientific in the
chase after this, to them, ignis fatuus. The stumbling block
which has wrecked so many enterprises in this line bas been
the cold produced by the evaporation of the gasoline. One
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pound of gasoline, in passing from a liquid to a vapor, requires

MAXIM'S NEW GAS MACHINE.

about as much heat as would be required to melt two pounds
of castiron. Itistherefore obviousthat where no heat issup
plied, the gasoline, air, and machine must soon become very
cold when any considerable quantity of gas is being made.
The heat must come from somewhere, and as none is sup
plied, it is taken from the apparatus, air, and gasoline, mak
ing them very cold. A beautiful and simple experiment to
illustrate this refrigeration can be made as follows: Place a
gill of water in a common washbasin, then pour over it one
pint of light gusoline; shake the basin, and blow the ligumds
vigorously, when very soon the basin will become intensely
cold—the water will freeze, and may be taken out in the
form of a snowball. If the water and basin are hot, and
the experiment performed in & hot room or in the sun, it is
much more striking.*®
This refrigeration operates upon the gas as follows: Air
will take up and bold in suspension any volatile liquid in
proportion to the square of its temperature, so that when
the temperature of the gasoline and air huve fallen off one
half, the quantity of gasoline in the air has fallen off (hree
quarters, and the light is destroyed. The quality of the
gas in such machines varies from a rich smoky flume to a
pale blue and blowing flame in a short time. Every change
of quality in the liquid, temperature of the apparatus, or
number of burners used causes a vexatious change in the
quality of the gas. If heat is applied at the right time
and in the right quantity it is not so bad, but too much
heat, or neglecting (o regu-
late it properly, converts the
machine into a still, the con
gdenser of which is the pipes
of the building lighted, when
danger is added to vexation.
About fen years ago s ma
chine was illustrated in these
columns that obviated all
these troubles; it was the in-
vention of the well known
mechanical engineer, Hiram
8. Maxim, of this city. His
machine was on an entirely
new principle, and has since
gone into general use. It
was intricate and somewhat
expensive, but it [N'l'fnllhu!
its work well. Messrs. AL T.
Stewart & Co. use them
largely in their mills and
hotels, Mr, Maxim made one
of six thousand burner ca
pacity for the Grand Union
Hotel, Saratoga Springs, it
being the largest gas machine
ever built, It has supplied
gus of an unvarying quality
for six years, and is as :li\'ll
as new today
To reduce the cost as far
as possible, Mr, Maxim has
designed a new machine on
another principle, which we
herewith Hustrate Fig. 1
shows the machioe in per
spective, and Fig. @ is a sec
tional view. The vertical oy-
linder s o common gus holder
of sheet brass. 1t is 38 inches
In diameter for a thousand
burner machine, The opera
tive parts of the machine are
best shown in the sectional
view,” which represents the
portion of the maohine ealled
the Injector. A Is & steam
chamber supplied with four
or more pounds of stenm
through the pipe, K. B Is
the gasoline supply pipe, and
C the pir supply. D is anin
dex valve, The operstion i
as follows. Steam belng in
the chamber, A, the descent
of the holder opens the valve,
M, and allows the sieam to
[Continued on page 4.]
* This expertment ahould ot be
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THE SUPERIORITY OF AMERICAN WATCHES,
Pho extraot from the roport of the judges in horology, at
the Sydnoy International Exhibition, with the dlngrams
showing the comparative morit of the watches tested, given
on other pages of the current issue of the SOrENTIFIC
AMERICAN, cannot fail to loterest our readers,  There were
ton exhibitors, and the inherent and comparntive merits of
Illw varlous exhibits were rated under ten heads on the basis
of 100 points ** for the highest degroe of excellence.” There
were British, German, Fronch, Bwiss, and Ameriean com-
petitors; and while the seores of the nine European exhibit
Lo footed up totals ranging from 76 to 686, thoir avernge
AIu'ln’r 880§, the total of the Waltham Watch Company was
{981, Indetail this remarkable score stood thus: Originality,
L8 Invention and discovery, 95; utility and quality of mate
L rinl, 95; skill In workmanship, 83; fitness for purpose in-

St ELD each; sdditional coples st | g 100, adaptation to public wants, 100; economy, | for that

100; cost, 100; finish and clegance of cases, 100; time- ‘
| koeping qualities, 100, Total, 081. ;
The timekeeping tests were made, as the report points
‘out, by Prof. H. C. Russell, Astronomer Royal at the Syd-
{ ney Observatory; and it is especinlly noted that while the |
majority of the watches tested had been made for exhibi.
tion purposes, and specinlly prepared for that end, the uhl-1
bit of the American company was the ordinary and regular .
product of the factory, such as is finished every day. An-
other evidence of the superiority of the American system, |
as emphasized in the report, is the fact that a sixth grade
i Waltham wateh, one of the cheapest tested, showed & bet-
{ter performance than many very expensive and otherwise
first class watches of other makes,

The moral of the victory is bappily drawn in the follow-
ing editorial review of the contest and its lessons, by the
Sydney Morning Herald of April 14, Inst:

*The report of the judges in horology, which we pub-
lished on Saturday Iast. was a document of more than ordi-
nary interest. The slightest glance at it will show that the
Judges brought no small amount of ability and industry to
[their task. TIn many other classes of exhibits judging must,
tono small extent, be a matter of opinion. There is no
absolute test by which one photograph, for example, or one
oil painting can be deeided to be superior to another, In
exhibits of this kind muech must be left to the tasto of the
critiec. ' Watches and chronometers, on the other hand, ean be
submitted to the minutesy tests. The care and trouble which
these require are not sn;;, but the issue is sufficiently im-
| portant to warrant all the labor which the judges in horolo-
gy brought to their work. Time-keepers that can be relied
upon in all weathers and in all climates, and that are within

:

:

to u large number of persons they are a necessity also. In
these fast days, when everything must be done to time, it is
for a variety of purposes found necessary to muke accurate
' divisions, not merely of the days and hours, but of the
| minutes and seconds also. The verdict which the judges in
| our Exhibition bave pronounced on the Waltham watchesis
one of which any company might be proud; but the facts
' on which the verdict is based are as interesting to the pub-
{lic at large as to the parties immediately concerned. One
{of the secrets of American progress lies first in the inven-
‘tion of machinery, aud then in its application to almost all
descriptions of indusiry. It is the bringing of machinery
to every branch of watchmaking that is enabling Americans
to beat the world in this as well as in many other things.
“There has been a general belief that a machine-made
watch is not to be compared to one that is hand-made, and
that on this account the English watch must always hold jts
own against the American.  This belief will bave (o be given
up, if it is not given up already. 1t has now been estab.
lished that machinery can be used for the purposes of wateh-
muking with quite as much success as for those of agricul-
ture. The Americans are showing that they can make bet-
| ter watches than the Swiss or the English, but, what is of
| equal importance, they are showing that they can make

can turn out work cheaper and better than anybody clse,
und that for that reason the world must tuke their products,
It would be difficult to proyve that in some departments the
bonst i wholly without foundation, The Americah me-

the work which he turns out can, as o rule, be sold for less,
The reason s, not only that he works harder, but that the
assistance of machinery ensbles him to produce the largest

*“Mr. Brassey, who believes that the workmen of his own
country are equal if not superior to any in the world, main-
taing that an English mechanle can do more work than an
American mechanic.  The Amorican really does more, bo-
onune the inducements to Industry are greater, and beepuso
The success of the Waltham
Company bas furnished n striking instance of this. This

e e

company has now not only wellnigh driven foreign witeh.

cally,  The Waltham Company claims to have arrived ot
slmplicity, uniformity, and preeislon in the manufacture of

I well fonnded.
instrument, where simplicity is possible, will cost less and

making companies out of America, but it has shown that it | width and several miles long was thus afilicted, beginning at
can more than compete with them on their own ground, f

| work on a large scale, but also from the fact that the prin | The cause of the epidemic 1 not known, but seems most
ciple on which it operates enables it to do all thix economl ikely to have been atmospheric For somo time the weather

Covoning, and was followed by or attended with wsudden and
watches, and the report of our judges shows that s elam | great lowering of the

One of s discoveries was that o simple | the belt of country fnvaded by the disease, and a
| awampy ™ odor and taste were in the air,

the making of all instruments of the same grade exactly
alike, so that the part which belongs to one belongs to the
whoie, will not only facilitate manufacture, hut will greatly
economize it. A third was, that these properties of sim
plicity and interchangeabllity are the best gunrantees of
perfect exactitode,  The success which the Amerlcans have
reached in this ne well ax in other branches of industry,
onght to exeite the gratitude rather than the jealousy of the
world.  Any company or nation that shows Lhow & “maxi
mum of efliciency can be reachied by n minimum of labor
confers & benefit on mankind. This oor Ameriean eonsing
have done in other spheres besides that of walehmuking.
There are branches of the prosperity of the Americans 1hat
are traceable to the extent of their territory and the fertility
of their soil; but the triumph of their machinery has been
the result of their inventiveness and of their enterprise, and
reason it points a moral that Australians might
profitably observe.”

B
A REMARKABLE LITTLE SBTEAMER,

There is soon to sct sail from London for New York a
new and remarkable little steamer of 70 tons gross burden,
named the Anthracite, designed to exbibit the advanced en-
gineering ideas of Mr, Loftus Perkink, of England. The
distinctive peculiarities of this steamer are the very high
steam pressure that she carries—350 to 500 Ib. to the square
inch, and the small consumption of fuel—one pound of coal
per hour per horse power. A trial trip of this new little
boat was lately made of 46 miles, during which 850 Ib. steam
pressure was steadily maiotained, 132 revolutions per min
ute of propeller, and a speed of eight knots per hour.  Otlier
vessels, some of larger size than the above, have been built
on the Perkinssystem, and are running in England.  One of
them, the yacht Emily, carries 500 Ib. boiler pressure. Most
of our readers are familiar with Mr. Perkins' system, which
hias been fully described in our columns. Those who may
wish to refer thereto are directed to an interesting article by
Mr. Perkins, with engravings, published in the ScieNTiric
AmeEnricay SverLeMeNT, No, 81, July 21, 1877; also to the
description of the steam ferry boat, run on this principle,
given with three pages of engravings in our SUPPLEMENT
No. 217,

Engineering theory and practice have for a long time
plainly pointed to high steam pressures as one of the surest
ways to economy of fuel. Twenty five years ago our ocean
stenmers carried only 16 1b pressure to the ingh, and burned
5 to 6 1b. of coal per hour per horse power. To-day they ure
carrying 75 Ib, pressure, and burning 21¢ to 3 1b, of coal per
Liour per horse power.

In 1840 the Britannia, oue of the finest steamers of the
Cunard live plying between this country and England,
burned 5,201 Ib. of coal for each ton of paying freight

she carried, her speed, then considered fast, being 8% knots

per hour. In 1877 the Britannie, speed 15'8 knots per hour,
burned only 551 Ib. of coal per ton of freight carried.
Although our present steamers are making fast time and
are very economical as compared with the earlier vessels,
still it is a lamentable fact that on the largest and finest of
them, furnished with all the latest improvements and best
appliances to secure cconomy, worked by the most careful
and intelligent enginecrs, we succeed in putting into our
steam only about one tenth of the heat realized in our boiler
fire, the remaining ninc tenths of the heat being lost.  Only
in proportion as we make our steam hotter, and expanding
it more, shall we cconomize in fuel. In this respect the
voyage of the Aunthracite is designed by her owners, we pre-
sume, to be an eye-opener for steamboat owners, not only
in this country but throughout the world, If a little bit of
a boat like this, 84 feet long, 16 feet beam, and 10 feet deep.
can carry its own conl and water across the Atlaotic, with a
pressure of 350 to 500 1b. to the ineh, and on one pound of
coal per horse power, the natural inference is that our great
steamers, when fitted on the same system, will realize far
better results. The change from three pounds of coal to one
pound per horse power means a saving of two thirds in the
coal bill, which is always an enormons item in the expenses
of large boats. Wo ought to add that another peculiarity of
the Anthracite is that sho uses the same boiler water over
und over, only n trifle of fresh water being supplied to make
good the slight waste, Our New York steambont men, who
have to pay so dear for Croton water, will be likely to ex
anmine the water tank of the Anthracite with interest.

A STRANGE EPIDEMIC,

On the night of Tuesday, June 15, a remarkable epidemie
fell upon several towns in western Massachusetts, the town
of Adams suffering most severely.  Out of a population of
0,000, several hundred—variously estimated from 600 to over
1,000—=were prostrated by o disease resembling cholera mor-
bun, The symptoms wore first dizziness, (hen great nausea,
followed by vomiting and prolonged purging, and in some
cases delivium. A belt of country two or three miles in

the west, the whole number of victims being estimated at
from 1,200 to 1,500, No deaths are reported.
hud been dry and hot, A heavy loeal rain fell during the

tempernture, A clully fog hung over

heavy

The malady reached its climax in about twenty-fom
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hours, It was first suspoected that the water supply had been
somehow poisoned, but many people who had not used the
water were prosteated, while others who used it freely es-
caped.  Adams has hitherto been regarded s an- exception-
ally healthy town, and the surrounding country is high and
wholesome,

A A
CANNONADING OF OIL TANKS,

On the morning of Friday, June 11, lightning struck an
ofl tank belonging to the Tidioute and Titusville Pipe Line,
‘at Titusville, Pa.  The fire thus Kindled, raged vntil Sunduy
night, consuming 200,000 barrels of oil, erude and refined,
and dostroying property to the amount of §1,500,000. The
most appalling feature in this fire was the successive ** boil-
fng aver” of oll from burning tanks of the liquid. To
empty rapidly tunk containing 20,000 barrels of oil, while
the latter is on fire, is no easy matter, ‘T'he pipes conneoted
with the tanks were utterly inndequate to remove the oil
rapidly enough to rob the *“ boiling over ™ of its terrors, A
happy thought suggested itself on Friday to Mr.D.R. Herron,
of the Titusville Battery., Obtaining permission, Mr, Her-
ron brought out one of the Parrott guns of the battery, loaded
it with solid shot, and began firing against the three-eighths
iron sheets of the distant blazing tank. The first shot glanced,
but subsequent volleys pierced the shell of the tank, releas-
ing a large quantity of oil that otherwise would have fed
the flames.  The battery then moved on to the Emery tank,
also burning, and lastly to the Acme tank. Large rents
were made in all these, and the liberated oil ran harmlessly
down into a stream. This novel target practice greatly
ghortened the duration of the fire at these tanks, and so
drained them that the flames died out for want of fuel, and
no ** boiling over " resulted.

The peculinr attraction for lightning which these iron oil
tanks appear to possess has been several times referred to in
our columns. Whenever a thunderstorm passes fairly over
one of them it scems to be devoted to destruction.  Millions
of dollars’ worth of property have thus been destroyed. No
practical safeguard has yet been suggested,

Ordinary buildings, when properly provided with rods
that are well grounded in the earth, are comparatively safe
from lightning. Structures made of iron and simply resting
upon the earth, without rods, are also exempt from electri-
cal damage. Such structures ulways present a continuous
body of conducting material for the free pnssage of elec-
tricity to earth. Why is it, then, that iron oil tanks form
such conspicuous exceptions to our common experience with
lightning ¢ Rods put on other structures save them; but
rods have been put on oil tanks, masts with rods have sur-
rounded the tanks, but the tanks were exploded by light-
ning all the same.

We will repeat a possible explanation which we have
heretofore given, From every oil tank, according to our
theory, there is a constant escape of light hydrocarbon
wapor, which forms & permanent cloud or colump, rising to
a great height above the tanks, far above aoy rod that could
be crected.  This vapor rod is o conductor, which the light-
ning naturally follows, sets on fire the vapor, and explodes
the tank.

A column of heated air or vapor rising from a chimney is
well known to be a conductor for lightning; the rise of
hydrocarbon vapors is illustrated by the balloon,

If the theory we have outlined is correet, the remedy for
the eloctrical explosion of oil tanks is to be found in such &
treatment of the oil, or such n construction of ok, ss sball
prevent any escape of the light vapors,

— — G — ———
NAVIGATION IN F0GS,

The disastrous collision of the Sound steamers Narragano-
sett gnd Stonington was quickly followed by one at sea, by
which two great passenger ships escaped instant destruc-
tion almost by u hair’s breadth,

Bkortly after noon, Monday, June 12, the National Line
steamship Queen, bound from London to New York, and
within 300 miles of her journey’s end, ran into the Anchor
Line steamship Anchorls, on the way from New York to
Glasgow. The bow of the Queen struck the Anchorls on
the port side, about twenty feet abaft the foremast, smash-
ing & great hole through the lron hull.  Two compartments
of the Anchoria filled Immedintely, but the partitions stood
firm, and the other compartments sufficed to keep the vessel
afloat. The bow of the Queen was badly erushed, and her
forward compartment was flooded,  Fortunately the bulk
head proved stanch, sod the ship was saved. Tho fog
was very thick, and both ships were golng at full speed, It
is said that the captain of the Anchoria mistook the whistle
of the Queen for that of the Anchoria’s companion vessel,
the Victoria, which left New York at the same time, nod
was probably not far away, and before the error was discov.
ered the ships were oo elose o avold the eatastrophe,  Hyd
the sea been rough or the partitions less stanch, both ships
must have gone to the hottom almost instantly.

The passougers of the Anchorin were transferred fo the
Queen, which was least hurt, and the two ships sulled to.
gether for New York, arriving Tuesday noon

These two collislons, coming fn such quick stccession
and imperiling so many lives, give terriblo emphasis to the
dangoers attending navigation in foggy weather, They
make very pertinent also the query whether the means now
employed for discovering the position avd nearness of un
scen vessels are at all commensurate with the
the case, or with the means slready known, and knowo to
be well caleulated to preveat such dangers.  Ina dense fog

pecossition of

the ordinary ship's light is visible secarcely more than a
ship's length; aud as it proved in the case of the Narragan-
gett and Stonington, the time between thus sighting an ap-
proaching vessel and the instant of collision is fatally brief.
The recent test of electric headlights for ships in this har-
bor clearly demonstrated the possibility of projecting a beam
of electrie light through the densest fog for a thousand feet
or more, and through ordinary fogs a distance several times
us greal.

Except in very rough weather the steam whistle can be
heard a long distance, but it is linble 1o be a treacherous
guide. It is not always possible to determine by the car
wlone the direction from which n sound comes; and it would
seem that a mistake of this nature was made on the Stoning
ton, since the order intended to change her course away
from that of the Narragansett only served to precipitate the
collision, Had the whistle of the Queen signaled her
course it could not have been mistaken for that of a ship
sailing in the opposite direction, and the safety of two great
floating hotels and their occupants would not have been im-
periled thereby.

Means for the better penetration of fogs, for determining
the direction of unseen sources of sounds, and for enabling
steamers Lo announce to all within hearing the course they
are pursuing, seem thorefore to be imperative necessities on
shipboard, The first is furnished by the electric headlight,
with a system of projection similar to but more efficient than
that used on locomotives, The last would be provided by
an efficient code of whistle signals to iudicate the several
points of compass,  The second need s supplied by the in
strument figured in the accompanying illustration.

'S TOPOPHONE.

PROFESSOR MA

The aim of the topophone, which was invented and pat-
ented by Professor A. M. Mayer, last winter, is to enable
the user to determine quickly and surely the exact direction
and position of any source of sound. Our figure shows s
portable style of the instrument; for use on ship-board it

| would probably form one of the fixtures of the pilot-house
| or the ** bridge," or both.

In most cases arising in sailing
through fogs, it would be enough for the captain or pilot to
be sure of the exact direction of a fog horn, whistling buoy,
or steam whistle; and for this s single aural observation
suffices.

Every one has twirled a tuniog fork before the ear, and
listened to the alternate swelling and sinking of the sound, as
thesound waves from one tine re-enforce or connteract those
from the other tine. The topophione is based upon the same
fact, namely, the power of any sound to augment or destroy
another of the same pitch, when rnged so that the sound
waves of esch not In unison with or in opposition to those
of the other,

Briefly described, the topophone consists of two resonators
(or any other sound recelvers) attached to & connecting bar
or shoulder rest.  The sound receivers are joined by flexible
tubigs, which unite for part of thelr length, and from which
enr tubes procesd.  One tube, it will be olwerved, carrles o
tolescople device by which its leogth can be varied.  When
the two resonators face the direction whence a sound comes,
50w 1o recelve simultaneously the same sonorous impulse,
and are jolned by tubes of equal length, the sound waves re-
eelved from them will necessarily re-onforce each other and
the sound will be pugmented, If, on the contrary, the re
sovators helng in the same position as regards the source of
sound. the *esonator tubes differ in length by balf the wave
length of the sound, the impulse from the one neutralizes
that from the other, and the sound is oblitersted,

Accordiogly, in determining the direction of the source of
any sound with this lnstrument, the observer, guided by the
varying intensity of the sound transmitied by the resonatons,
turns until their openings touch the same sound waves sim-
ultaneously, which position he recoguizes either by the greal
augmentation of the sound (when the tube lengths are equal),
or by the cessation of soupd, when the tubes vary so that

the interference of the sound waves is perfeet. In either
case the determination of the direetion of the source of the
gound is almost instantancous, and the two methods may be
successively employed as checks upon each other's report.
It is obvious that with such a help the pilot ina fog need
never be long in doubt as to the direction of & warning sig-
nal; and if need be he ean without much delay, by succes-
sive observations and a little ealculation, determine, approxi-
mately at least, the distance of the sounding body. *

-
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EFFECT OF AGE ON THE QUALITY OF IRON.

Professor Bauschinger, in 1878, tested iron taken from a
chain bridge built in 1820, and found that fifty years of use
had not perceptibly altered its quality—either its strength
or its elasticity—as reported at the time of its erection. He
also examined metal from another bridge built in 1852, and
found that the average quality remained as given by Von
Pauli at the time of its erection.

Professor Thurston, testing pieces of the wire cable of the
Fairmount Suspension Bridge, recently taken down at
Philadelphia, after about forty years' use, found the iron to
have a tenacity and elasticity and a ductility fully equal to
the best wire of same size found in the market to-day.

He therefore concludes that iron subjected to strains such
as are met with in properly designed bridges does not de-
teriorate with age.

o S Pttt . W
A COLLISION BETWEEN LARGE PASSENGER STEAMERS,

During a fog near midnight, June 11, two of the large pas-
senger steamers plying on Long Island Sound, Stonington
line, between New York and Boston, came in collision,
while running at considerable speed. One of
the boats, the Narragansett, was struck near
the middle, her side cut open, and a smoke-
pipe knocked over, which made a down
draught through the furnace, driving out &
great sheet of burning gas into the cabins and
between decks, by which the vessel was set
on fire, at the same time the opening in her
side caused her to begin to sink. Some three
hundred passengers were on board, and a
frightful scene of confusion followed. Hap
pily there was a plentiful supply of life-preser-
vers, some life-rafts, and a few life boats
There was delay in lowering the boats, but
the rufts, life-preservers, chairs, and other
floatables served to support most of the unfor-
tunate people, who, to escape the Sames, were
obliged to leap quickly into the water. About
fifty lives were lost; the remainder were res-
cued by boats from another steamer, the New
York, also by help sent from the other da-
maged vessel, the Stonington.

It seems remarkable that so many were
saved. This calamity illustrutes the neces
sity for further effort on the part of inventors
to discover new and improved means for fog
signaling, saving life, preventing the spread
of fires, and keeping vessels afloat. Most of
the large local steamers that communicate
with New York are veritable palaces, built re
gardless of expense, and supplied with every
| known reliable appliance for safety; but the occurrence
of accidents like this and their disastrous results show that
much remains to be done before navigation, even upon
smooth waters, can be cousidered secure.

The life-rafts of the Narmgansett seem to bhave proved
more useful than the life-boats in rescuing the drowning peo-
ple, the rafts being more quickly and easily launched, re-
quiring less skill, etc.

The upperworks of our river and Sound passengor steam
ers consist at present of a mass of light. dry woodwork,
forming cabios that are very comfortable and commodions
for travelers, but highly dangerous in case of fire

The collision of river stenmers above deseribed was fol
lowed a few hours later by a collision between two greal
ocean steamers, nccounts of which we give in another
columu,

ol : SETAALS i
MHonors (o an Aged Chemint,
| The chemists of Germuny are collecting money for the pur-
| pose of presenting a gold medal o Prof. Woehler on his
| cighticth birthday, which will be July 41, 1880, Prof.
Woehler is one of the most distingulshed as wellas the oldest
of living chemists.  Himself a pupll of old Berzelius, a con-
temporary of Liebig, and the loved lsstructor of muny of
our best chemists, his name is equally respected on both sides
of the Atlantie.  Profs. Jay and Chandler, of Columbia Col.
lege, Now Yaork city, two of his former pupils, are recelving
contributions from those who wish to join o this well de-
served memorial.
Persoverance nnder Dificalties,

A good lesson to young people inclined 10 exaggemiv the
hindernces 1o thelr success in life, nod to thiok that their
chances are 100 poor Lo justify bonest exertion, Is @Wmished
by a young colored man of Columbus, Ohbio, F. B
by name, now serving o that eity as census ontmerstor,
Several years ago he was run over by a traln of cars, his srow
being so mutilated that both had to be taken off near the
shoulder. Lacking hands bo learned to write legibly by hold«

and in his work as enumerstor takes an uverage of 200
u day.

ing his pencil between his teeth. He writes quite ﬂ

.
]
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"is taken up by the refrigeration caused by the evaporation | space from which the steam is taken to supply the cylinder,

Scientific Dmevican,

MAXIN'S KEW GAS MACHINE, .
[Continued from Jirst page.] lin reducing the concussive strain produced by the impulsive
roduces a partial vacuum | and intermittent escape of steam to the eylinders to an ap-
escape through the jet, L. This p

he air and steam pass with proximately uniform pressure, by rendering the evolution or

grea f f steam from the water to the steam space approxi-
rough tho tube, G. The action of the air | passage of s :

d ‘Imlwuc:flnnolher p;irtial vacuum at N, which | mately constant and independent of the intermittent dis-

;“ ws guolllm! {n through the pipe, B. The adjustment of | charges from the steam space to the cylinder, The meany

tl:: opening is such. that one pound of steam draws in air | for accomplishing this consist in n boiler constructed with

at L, and drawsair inat G, T

eient for two pounds of gasoline, The heat of the steam | a partition, A, intervening between the water gpace and the

of the gasoline, so that at E the compound s carbureted air and feeding the steam as it is generated through valves or |

and cold water. The
tube, F, presents the
curious ~phenomenon
of being hot at @ and
cold at & In one
short piece of tube we
have a hot retort and
a cold condenser. The
supply of gasoline is
rogulated by the valve,
D. The dash pot, H,
prevents a too rapid
action of the valve, L
Gas of any desired
density may be made,
and when once adjust-
ed the gas does not
vary. The burner
used with this ma-
chine is made to pro-
duce the very best re.
sults attainable, and
then the gas is regu-
lated to a depsity and
pressure to suit the
burper. The nuisance
of an adjustable burver
is thus obviated.

The bolder closes off
the supply when full,
and lets on s supply
when nearly empty.
Gasoline has been
much improved with-
in a few years. Itis
now so very cheap
that the equivalent of
one thousand feet of
coal gas of standard
quality may be equaled
for sixty cents. Where
no steam is at hand
these machines are run

with & small oil burn. MAXIM'S GAS MACHINE—SECTION OF INJECTOR.

er. They are being
made by the Pennsylvania Globe Gas Light Co., 131 Arch { orifices, B, in the partition, of a smaller size than the port or‘
St Philadelphia, Pa., of from 100 to 10,000 burner power. |opening through which the steam passes into the cylinder.
This machine was patented June 8, 1880, By this means the normal steam pressure or steam supply,
—_——————r—— when thus intermittently or alternately reduced, is restored
PREVENTION OF BOILER EXPLOSIONS, gradunlly by reducing the flow from the water space to the
This vexed problem has occupied the minds of engineers | steam space, so that the transformation of water info steam
and inventors since the introduction of steam as a motive | i8 made approximately uniform in spite of the intermittent
power, aod there are several theories of boiler explosions, | éscape of steam through the cylinders, and the boileris thus
each having its adherents. Of course there are conditions | relieved of the constant wear and strain of the concussion.
under which a boiler explosion is involved in no mystery; In supplying steam from the water compartment to the
as, for example, when the water 1s dangerously low, when ' steam compartment, the inventor intends using a number of
the safety valve is of insufficient capacity, or when it is un- | small perforations, not amounting in the sggregate to more
duly loaded; but there are other cases where an explosion | than about one twentieth the size of the ecylinder port, in
cannot be rationally explained in thelight of the well known | conneetion with a pumber of small valves to be under con-
theories, trol of the engineer, so that the amount of steam required
Mr. Daniel T. Lawson, of Wellsville. Ohio, has recently | can be readily regulated, yet carefully avoiding the possi-
patented, in this and several other countries, a deviee for | bility of all, when opened to their utmost capacity, forming
preventing boiler explosions, which appears practical, nnd as large an opening as the valve through which the eylinder

according to the testimony of scientific men the claims ”r.L‘ supplied, A number of small valves and perforations in
the inventor are well founded.
The inventor, in explaining
his invention, says that when
waler s superheated it be
comes a8 explosive as guan
powder, exploding by burst.
ing Into steam from a reduo-
tion of pressure. When the
engineer opens the throttls
valve the cylinder is instantly
filled with steam, creating a
vacuum to that extent in the
toiler. The saperheated wa-
fer then immedistely rises to
fill the vacuum, and is met
by the valve, instantly cut-
ting off the escape Into the
cylinder; this canses & con-
cussion on every square inch
in the Jnilﬂ' much greater
than the regular pressure of
the steam. There is abundant
reason o helieve that it is

LAWSON'S IMPROVED STEAM BOILER.

[JuLy 3, 1880.

[ This invention, which is based upon this theory, consists | moved from the water immedintely under it, consequently

the water rises through the valve, A number of emall open-
ings for the liberation of steam from the superheated water
will remedy this difficulty.

e

MISCELLANEOUS INVENTIONS.

Mr. Niels . Larsen, of Sacramento, Cnl., has patented a
purse or satehel fastening which can be securely locked and
present a smooth and unbroken surface without projections.

A combined dental speculum and shield has been patented
by Mr. Alfred W. Edwards, of New York city. The object
of this invention is to
facilitate the perform.
ance of dental opera-
tions, such as the filling
of teeth. It consists in
n  combined dental
speculom, gag, and
ghield formed of a flar-
ing or bonnet-shaped
shell of metal, having
a longitudinal slot in
itslower side to receivo
the teeth, and an
arched wire attached
to its lower part, upon
the opposite sides of
the forward end of the
glot, to rest upon the
teeth and support the
forward part of the
shell.

An improved coup-
ling for the shafts of a
wagon, which can be
readily fastened to or
unfastened from the
axle, has been patented
by Mr. William W.
French,of Stockbridge,
Mass. The invention
consists in the combi
nation with the axle
clip and knuckle joint
of a sliding bearer and

spring catch 1o facili-
tate lh%opcning and
closingof thecoupling.
~ Mr. Joseph Kintz, of
‘West Meriden, Conn.,
has patented sn im-
proved process for
bronzing iron surfaces,
which consists inclean-
ing and buffing the iron
surfaces, then electro-
plating with copper, then dipping in acid solution, then
agnin bufling, then boiling in a salt of tin solution, and then
finishing by subjecting the article to heat until the copper
and spelter coatings are fused into bronze.

A simple device for extending the steps of passenger cars,
for the convenience of passengers getting in and out of the
car, and for protecting at the same time the treads of the
permanent steps from sparks, cinders, snow, ete., during the
passage of the car from one station to another, has been
patented by Mr, Benjamin F. Shelabarger, of Hannibal,
Mo.

Mr. Luther C. Baldwin, of Manchester, N. H., has patented
anew and improved automatic heat regulator, simple in
construction and 30 arranged as to operate, under the small
est changes of temperature, upon the valves of the source
of heat.

An improved cigar lighting stand has been pnluntc“ by
Mr. Joseph Kintz, of West Meriden, Conn.  This improve-
ment relates to lamp stands for cigar lighting, and has for
its object the production of a
stand of ornamental charac-
ter which may be packed
closely for transportation und
readily put together for use,

A simple, sale, and efficient
device in which light oils may
be used ss fuel for heating
sad irons for domestic use, or
for the use of taflors, dress-
makers, ete., has boen patent-
od by Mr. Harvey L. Wells,
of Evansville, Ind. It con-
nists essentlally of an iron
box divided longitudinally
into two chambers, the lower
being the combustion cham
ber and the upper the heating
chamber,

An improvement in eleetric
light has been patented by Mr.
Charles J. Vau  Depoele, of
Detroit, Mich.  The object of

this comeussive action which causes the numerous and mys ,lh«' partition sheet botweon the water and stenm compart- | this invention is 1o nutomatically regulate the feed of the

terfous hoiler explosions, and which cause is wholly inde | ments, wil remedy that bithorto very goneral annovence of
pendent of the amount of water in the hofler: In fact, the | wator rising to and through the valves, which Is ocensloned

carbon in eloctrie lights according to the changes of resist-

| W0 in the current cansed by the consumption of the car-

greater the amount of water In the boiler the more terrific | by pressure of steam upon  the surfaco of the water, and 1 bon points, so as to prevent flickering aud variations in in-

the explosion, lwlu-n ong large yalve iy oponed, the pressure is partly re

| 0] l|~jl'\ of the light,

—
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AFPPARATUS FOR PRESERVING FRUIT,

Chloroforming during Sloep,

The possibility of chloroforming & person in sleep, with-
ont waking bim, having been disputed In n recent murder
trinl, Dr. J. V, Quimby, of Jersoy Clty, was led (o test the

The BEdison Ore Separator Not New
The aonoxed engraviog reprosents a slople apparatus for | 79 the Editor of the Scientifle American :

perserving fralt fo it vaturnl state, by means of a partinl | In your lwue of June 10, 1850, T notice an illustration of
viounm,  Tho vessel is especinlly designed for the purpose,  an electro magnetic ore separator Invented by Mr, Edison,
quaestion experimentally.  The results wore presented fn o [and i provided with an absorbent which tukes up whatever and patented June 1, 1850,
paper bofore the section of medieal Jurlspradonce at the | molsture muy emanite from the fruft,  Tho vessel In pre. | A deviee absolutely Identionl with this has been In use for
meating of the American Medloal Assoclution o fow duys | the past ten or Aftoen years at the emery works at Chester,
~ Ago. Dr. Quimby made nerangements with a gontleman to

onter his room when he was asleep and apply ehloroform to

him. He did this with entiro success, transforring the por
son from natursl to artificial sleep without arousing him.

He used about three drachms of Squibb's ehloroform, and
The see-
ond cnse was a boy of thirteen who had refused to take
Dr. Quimby advised the

ocoupied about seven minuies in the operation,

other for a minor operation,
mother to give the boy a light supper and put him to bed

She did so, and Dr. Quimby, enlling when the boy was
nsleep, administered the chloroform and performed the

operation without awakening the boy, The third case was
w boy of ten years sufforing from nn abscess, and the same
course was pursued with equal success, Two Important
inferences may be drawn from these cases, Dr, Quimhy
said.  Minor surgical operations may be done with perfect
safety and much more pleasantly than in the ordinary way,
and, secondly, a person somewhat skilled in the use of
chioroform may enter a sleeping apartment and administer
chloroform with evil intentions while a person is asleep,
Hence the use of this drug in the hands of a criminal may
become an effective instrument in the accomplishment of
his nefarious designs.

IMPROVED WATERING DIPPER,

A convenient vessol for watering plants, sprinkling flooes,
and for other similar purposes is shown in the annexed en-
graving. It is simply a dipper of the usual form, partly
covered at the top by & shield, at the conter of which isfixed
n sprinkler spout.  The utility of this improvement will be

HARRISON'S WATERING DIPPER.

recognized without further description. It was recently
patented by Mr. R. Harrison, of Columbus, Miss.

IMPROVED ELECTRIC LAMP,

The lamp shown in the engraving will be recognized as an
Edison lamp, the vacuum globe and the carbon horseshoe
being the principal elements. Mr. John H. Guest, a well
known electrical inventor of Brooklyn, N. Y., judging from
his own experience in fusing platinum with glass in the
manufacture of thermostatic fire alarms, con-
cluded that the principal trouble with the
Edison lamp would be the entrance of air
around the wires passing through the glass
of the vacuum globe, devised a simple plan
of sealing the joint between the wires and the
glass by means of mercury, thus interposing
an effectual barrier to the entrance of air at
that point.

The invention is so clearly shown in the en-
graving that scarcely a word of explanation
is necessary.  In the lamp shown in Fig. 1,
the wires that convey the current to the car-
bon horseshoe are sealed in the ends of
curved glass tubes communicating with the
globe, and these joints are nclosed in small
globes formed on the ends of the glass tubes

These tubes at their junction with the vacuum globe are
fused to the platioum conducting wires, and the tubes act
simply as lateral supports to the wires inside the globe,
allowing the wires to expund freely lengthwise. The tubes
are sealed outside the globe in the manner shown in Fig. 1.

Another improvement made by Mr. Guest consists in in-
closing the ends of the plativum wire conduetors in the ends
of the material of the carbon before it 1s carbonized, the wire
being formed into a loop (o increase the conducting surface
sod to insure a good connection with the carbon,

FRUIT-PRESERVING APPARATUS,

ferably made of gluss or earthenware, and is provided
with a cover having a packing ring and a device for receiv
ing the stems of the fruit.  The cover is secured to the ves-
sel by an adjustable screw clamp, In the bottom of the
vessol there is an absorbing ring made of burnt or dried
clay, which absorbs the moisture escaping from the fruit.
The air in the vessel is rarefied either by heat or by the ap-
plication of an air pump to the opening in the bottom.
This apparatus was recently patented by Mr. Carl J. Renz,
of Hudson, N. Y,

New Process for Printing Gold and Sllver Colors on

Carpotings and other Textilon,

(Translated forthe Commercial Bulletin.)
Gold and silver designs for carpeting and oilcloths bave
been hitherto prepared in the following manner: The gold
or silver were put in leaves or bronze powder on the designs,
which were printed with a varnish of linseed oil, or similar
adhesive. ‘T'he bronze thus attached did not possess much
firmness, and the method was necessarily expensive. The
method recently adopted by Wohlforth is as follows: The
bronze powder is united at once to printing material. The
liquid silicate of potash, or of oxide of sodium, answers this
purpose. One part, by weight, of gold, silver, or bronze
powder, along with two parts of the silicate, will give a
print color, which is easily transferable by rollers to paper,

dries very rapidly, and cannot be taken off hy ofl or water,
unless they are boiling. 1t bearslight und heat equally well,
and especially sulphureted hydrogen, which has such a de-
structive effect on hronzes put on in the form of powder. It
is recommended to thin the mass by an addition of warm
water, 10 to 20 per cent, so as to keep it from becoming too
hard during the process of printing.  An addition of glyce-
rine or sirup, of 5 to 10 per cent, will be even preferable.
The bronze color remaining on the printing forms can be
taken off by warm water,

Hampden county, Mase. I there saw it in use myself in
| November, 1876, and was informed, 1 think by Mr. Ames,
;nmr it was not patented, and that no valid patent could be

{granted upon it by reason of its long continued public use.
| My uncle, Jobn 8, Williams, of this city, president of the
Ore Knob Copper Company, bad beard of the machine, and
|gent me to Chester with n view to purchasing the right to
fuse it at the Ore Koob Copper Works, in Ashe county,
North Carolinn, On my return to Baltimore I had the mag-
| nets constructed by Watts & Co,, electricians, on November
| 24, 1876, for u large machine, similar 1o the one at Chester,
)which machine was completed about December 10, 1878,
and practieally tested at No, 52 Commerce St., Baltimore.
: It was sent to the Ore Knob Mine about Christmas, 1876, o
ilw used in separating magnetic oxide of iron from the cop-
{per ore, and, for nught 1 know to the contrary, Is in use
}llwrc yet.  This is a striking instance of bow history re-
| peats itself in inventions. Mr, Edison is doubtless an origi-
{nal inventor of the deviee, but he most certa’nly is not the

first inventor, R. D. WiLLiaus,

Baltimore, Md., June, 1880,
— S ectre—  —— —
NOVEL SLATE WASHER.

Few articles meet with o readier sale or more promptly
remunerate the inventor than the class of inventions adapted
Ito the use of children either in their school life or in their
{amusements.  One of these useful little novelties is shown
in our engraving.

It is u slate washer, consisting of two

:

SMITH'S SLATE WASHER.

pieces of metal stamped up so as to form a holder for the
| sponge at the top and the cloth drier at the bottom. They
| also form a tubular receptacle containing a supply sponge,
| which is moistened by removing the corks at the ends.
| 'This invention was recently patented by Mr. Jacob A.
Smith, of Salem, Ohio.

The Utilization of Genevee Falls.
The plan to furnish Rochester, N. Y., with power for
manufacturing and for running street cars
through the utilization of the falls of the Ge-
neseo in compressing air, was described in
this paper some weeks ago. Al the powerof
the lower falls, save what is needed to run
two wheels for fsctories already in operation,
has beer purchased by the inventor of the
system, and & promising beginning has been
made. According to the Rochester Union, &
large gang of men are at work building the
crib just below the falls on the east side of
the river in a cove which seems to have
been made by nature for this purpose.  This
foundation is 100 feet long by 75 feet wide,
and will have an average depth of 13 feet,
1t is being constructed of solid logs of oak
timber bolted together, and the center will be

filled with stone.  On the top of the crib will

,“: .n;lnnllllle:l::: ::rc(;'ur-;t has made provision be erected the derrick, 125 feet high, and the
3% partially or wholly preventing the circulation water will pour into it from the top of the

: of air, should any remain in the globe after falls through the bulkheads at one end of the
exbaustion with the air pump. The device dam. The stand pipes will run from the top
ar o by which this is accomplished is simply a small of the derrick to the cylinders on the crib,
& globe connected with the lower portion of which will be in the neighborhood of 500 feet
2 the lamp globe by a contracted pussage, the long. The whole machinery will be roofed
X ’ ' theory being that the cooler and heavier por- in. The difficulty in the way of getting the
' tion of the air will be drawn into the suxil- materials to the place, they all having to be

& jary globe by its own gravity. GUEST'S IMPROVED ELECTRIC LAMP. lowered over the falls, makes the work of
& Fig. 2 shows a lamp in which the tubes construction somewhat slow. It is expected,
- .. that support the wires oxtend downward fnto the lamp globe. | oilcloth, and woods and metals. The bronze thus printed | kowever, that the first application of the system Lo the pro-

pulsion of street cars will be possible in September

next.

Stovens Tustitute of ‘Technology,

The commencement exergises ok place on June 16 and
17, and were of a very interesting vature. On the 16th
President Henry Morton dolivered an able address before the
graduating class on ** Popular Fallacles in Engineering."
We intend to publish the address in full in our next week's

SUPPLEMENT,




NEW PORTABLE SHOWER BATH.
We give berewith porspective and sectional views of an
improved portable shower bath, recently patented by Mr,

It consists of a

James E. Vanwnt, of Covington, Ky. i
spherical vessel, having at the bottom s mpporting rim wl’nl.rh
admits of setting it on the floor when occasion roquires. The
top is provided with a scrow cap, perforated with numoerous
small holes for discharging water in fine streams, In the
center of the cover there is a filling tube, which extonds
neatly to the bottom of the vessel. A float is provided to
indicate when the vessel is filled, and shot contained in the
two side tubes serves as ballast to keep the device eithor in

an upright or inverted position.

Fig. 1.-VANSANT'S PORTABLE SHOWER BATH.

The vessel is pivoted in a light jointed frame that admits
of hanging itup or setting it down. Inuse it is tipped by |
means of the cords nttached.

- et —— -
Mines and Rallroads of Leadville,
To the Editor of the Seientific American :

Nearly every person interested in geology sets up a theory
of his own with regurd to the earbonate deposits of Lead.
ville, immediately on arriving in this fumous district. There
is, bowever, but one theory which has been generally adopt-
ed by scientific men, formulated by W. S. Keyes, General
Munager of the Chrysolite Iron and Little Chief Mines, and
subsiantisted by the mute testimony of the fossil remains
that fix the geologic data. "The theory is substantially as
follows: !

A shallow sea overspread this entire region. An even |
bed of limestone, dolomitic, was formed h.\flhe myriads of |
shell-fish that subsisted in this shallow sea. From some
patural convulsion the waters flowed off, leaving the sedi-
mentary deposits.  Subsequently the mrpl»f}ilic rock
flowed over the surface in a pasty mass, covering the lime-
stone.- There then followed two processes of nr;: making.
The first was through the mineralizing sction of hested and
ore depositing waters, coming up out of the depths, and im-
pregnating and permeating the hanging and foot walls of |
the contact. No free oxvgen was contained in these waters: |
neither did they carry any chlorides or chlorobromides, |

Scientific American,

wherein conslsts the presont richness of Leadville's oros;
but in the first process the ore was entirely in the form of
sulpliarets,

The second procoss was initiated by the uplifting of the
mountain raonges to thelr present helght, at which time the
diorites, those ore indieators of the globe, uprose through
the sedimentary steata,  Thus was the original surface of
deposit bent and folded, and not unfrequently entirely
broken. The surface waters carrying free oxygen and freo
oarbonic acid now penetrated nlong the contact, and oxidized
the sulphurets, which formed free sulphuric ackd, giving
rise to the sulpbates and sulphoearbonates.  The irresistible
Iaw of gravity distributed theso sulphates, these oxides, and
these ecarbonates in vast bopanzas, that have been the won
der of the world. The fossil trilobites of this region identify
t with the silver lead districts of Nevada, Utah, and Mexico
It is not anomalous, but simply richer than Its sister reglons
to the West and South

The output of ore from the Leadville mines last year
(1870) aggregated 122,483 tons, which represents a value of
£11,477.040.  That is to say, there was an avernge yield at
$00 per ton, or just $31,448.08 each day. On the first day

[of May of the present year (1880), the returns from thirty
seven of the leading mines gave a total daily output of 8001¢ |

tons of ore, vielding, at the low average of $00 per ton,
something like £80.055 per day.  The world's history of sil
ver mining in the past shows nothing like this for so young

nonmp. Secarcely s month passes withoul opening up some |

new and vast carbonate deposits. The territory has not

| even been thoroughly prospected; and the future yield of

the roynl metal will far eclipse its past production.
It might not be uninteresting in this connection to give

something regarding the sampling and milling of ores, One |
of the most complete concerns engaged in this business any .
where in the country is that of Augustus R, Meyer & Co, |

This establishment has grown with the growth and develop-
ment of this carbonate district. The business was first estab.
lished aslong ago as the year 1877 (before Little Pittsburg was
| dreamed of). A littlelog-house, a relic of seventeen years
| previous, was found sufficiently ample for the needs of the
business of that period. However, it was not long ho(oro!
additions had to be made and new buildings erected. In the |
year 1870 the present company was incorporated with a
.cupilnl stock of $50,000, and every preparation that money
and business sagacity could effect was made to meet the de-
mands of the prosperous ¢ra, that has built a mining me-
tropolis 10,240 fect above the sea level, at the base of the
great continental divide. As at present constituted the pre-
mises of the company comprise seven and one-half acres of
ground, upon which six buildings have been erected, includ-
ing ore houses and crushing and sampling buildings. Dur-
ing the busy season of summer from thirty-five to forty men
arc employed, who alternate their work in two shifts, day
and night. At this season it frequently happens that the
ore houses, which hold 1,500 tons, are insufficient for the
accommodation of the mineral sent from the mines to be
crushed, and large quantities have to be stored outside. In
sampling ores from the various mines about Leadville
this establishment pursues the most careful methods. The
different ores are first deposited in large bins holding from
25 to 100 tons. Onetenth of each load is taken and run
through a Dodge crusher, which well adapts it for the fur-
naces. A fifth of the tenth already indicated is put through
heavy rollers, and one half of this finely crushed ore is sub-
jected to the Bucking hammer and powdered to an eighty-
One sample of this powder, consisting of a

sieve grade,

| fourth, is given to the miner, two samples are kept for refer-

ence, and the other is sent to the assayer, who takes his
‘“assay ton,” upon which the company buys and sells. The
capacity of the works are all the way from 80 to 150 tons

- L‘t\[.) N L g (& O\’
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For samples, $7.00 In charged for silver and lead
por ton, and 10 per ton for gold: but in Inrge u‘llﬂﬂ”l‘ﬂ.
loss charge s made. In job crushing, the market value of
silver is allowed, with from five to ten per cent deducted,
The Meyer works enjoy an exeellent patronage from the
Lost mines of the camp, including such as the Chrysolite,
Carbonnte, Vulture, Duncan, Matohless, Climax, Morning
Star, Crescont, and J, D. Duna, some of which bave all
their crushing done at these sampling works.

RATLHOADS.

]
por day.,

In order to furnish better transportation facilities for the
mineral of this district, and to emancipate it from the freight
embargo that has virtually fettered its commerce, citizens of

Fig. 2-SECTION OF SHOWER BATH.

l Leadville have determined to construct a broad gauge rail-
| way down the Arkansas Valley to Pueblo. This will enable
| Leadville merchants to ship goods through frem the East
without breaking bulk, and lay them down in their ware-
houses as cheaply as the same commodities could be laid
down in Denver. This will insure Leadville the control of
| the business of the Gununison country, whose mineral de-
velopments are spoken of in the highest terms. Proposi-
tions from Eastern railroad contractors have already been
received, prelimidary surveys have been made. and £200,000
guaranteed to the stock subscription. It now seems to be
only a question of what method to pursue in constructing
the road.

Growing out of the broad gauge movement, to some ex-
tent, two or three narrow gauge enterprises have been or-
gunized. Oneis projected from Leadville to Salt Lake City,
following the carbonate belt, as shown in Hayden's Geologi-
 cal Map, around through the Eagle River, Roaring Fork, and
White River Agency districts, into Utah. Such men as H.
A. W. Tabor and C. B. Rustin stand at the head of this pro-
ject. Another narrow gauge road is organized to be built
into the “Ten-Mile” and Breckenridge districts, where the
famous Robinson Mine is located. Should the broad gauge
be built this summer to Pueblo, there is little doubt but that
narrow gauges would ramify out from Leadville into every
mineral bearing gulch that was found accessible. W.

Leadville, May 6, 1880.

.

AUGUSTUS R. MEYER AND COMPANY'S ORE MILL,
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MECHANICAL INVENTIONS,

Mr. Willinm B, Hickman, of Sterling, Kan., has patented
o AWALe to be used in welding the teiangular bar which i
to form the Nange of o plow point or shiye to the body of
the same,

Mr, Lucius 8, Edleblute, of Cinolanatl, O, hns recently
patonted what he oalls the rubber cushioned spoke and hub
This is an improvement in the class of vehicle wheel hubs
having an elwstiec band or annular portion which surrounds
the journal box and on which the butts of the spokes rest,
g0 that the wheel is rendered elastio and more durable, also
(‘ull|||ul‘:|l|\'|'|_\ nolseless when running on slony pavements,
rondds, or strecis,

My, Goorge Richards, of Roxbury, Mass,, has patented a
steam mufller composed of two plates of n dinmeter very
much greater than the dinmeter of the pipe through which
the steam escapes from the boller, so that the steam has
room (o expand before cscaping to the outer air, its expan-
sion offectunlly dendening the noise caused by the passage
through the contructed escape pipe,

— O —
The Baby Elephant takes o Bath,

It is customary with traveling menngeries in hot weather
when convenient to a river to allow the elephants to take a
bath. The London Cirens passed through Woonsocket, R, 1.,
the other day, when the Keeper let lovse all the elephants,
including “ Hebe” and her baby, for the above purpose. The
mother and her offspring were permittod to approach ariver
for tho first time since the baby was born, and they were,
therefore, watch®l with great interest by their keeper. The
mother cautiously approached the Blackstone River, which
flows past the cirens grounds, and waded in a short distance,
carefully feeling her way; she then encouraged the baby to
follow hor, which the obedient little fellow did. When far
enough in the mother canght the baby between her fore legs,
and then lay down in the water and rolled over, giving the
baby the first bath. The mother then felt perfectly satisfied
with her job, and rising up approachad the bank, bringing
the little one with her. On reaching terra firma she drove
the younger before her, and would not allow it to approach
ain, though it showed a disposition to do so.

—_ .t —— — ———
PHYLLIRHOE BUCEPHALA,

This little animal belongs to the family of snails, class
Heteropoda, is about an inch long, and is devoid of any shell
or covering whatever. Tt is flat, and so absolutely transpar-
ent that a person can read through
its body. It isprovided witha pair
of feelers. Thelittle animal is very
ITuminous if placed in fresh water
or disturbed, but this phenomenon

the water a

is most beautiful when an ammonia
solution is poured over the animal,
It will shine with a vivid blue light,
which extinguishes with life.  But
even after death the nerve cells,
which are directly below the skin
and produce the light, can be irri.
tated sufliciently to become lumi
nous, It is a singulur fact that
electricity has no effect upon these
nerve cells,
Care of Trees and Shrubs,

In view of the drought which
prevails in many parts of the coun.
try nnd its unusunl severity over ex
tensive districts, the Rural New
Yorker suggests to those who have
planted trees or shrubs the past
gpring that there isone method, and
80 far as we know, says the writer,
only one, by which they may be pro
tected ngoinst injury or death from
that cause
been shown to do more harm than

Surface watering hos

good, The ground is made hard
und compact, thus becoming a better
conductor of heat while it becomes
less pervious to air and moisture
A portion of the surface soil should
be removed, and then pailful after
puilful of water thrown in until the
ground, to n depth of twao feet nnd
to o width abont the stem of nol less
than three feet fn diameter, has he-
come saturated, Then, as soon us
the water hus disappeared from tho
surface, the removed soil should be
well pulverized and returned, A
covering of bourds, straw, or hay,
or even of sand or gravel, may thon
be spplied, und the tree or shrub,
thus treated, will puss through ten
days of additionsl drought in safety
As soon a8 rain comes to wel
the curth thoroughly, we think
Nothlog s then gulned
Mellowing the surface soil

itis better to remove the mulch
by permitting it to remain
about the trees, thus Kkeeping It free from grass and
weeds, is then the most that is peedod We would repeat
that the present is the season when the female borer deposits
her eges on the stems of fruit trees, and the wash of lme,

‘In-l;\‘-ll sulphur, ete, (darkened with lamp black), should now
be upplied and reapplied during June and July, as soon as

wnshed off by ruin,

— - —
THE FORCE OF TREE GROWTH.

The disruptive power of tree rools, growing in the crevices

Masses of

of rocks, is well Known tone welghing many

tons are often dislodged in this way from the faces of cliffs,
and no one gives them more than n passing glance. When,
however, the sanctity of the tomb is invaded, despite the
igrn\'cn warning of the occupant, the case is very different,
{ and superstitious people areaptto think there mast be same-

a b, ganglion; ¢, Intestines; d, liver; 7, Kidneys; g, gencrative or

PHYLLIRHOE BUCEPHALA—-SHOWING IN THE DARK THE LUMINOUS SPOTS, the bed

thing in it more than accident and the unconscious expres

sion of the resistless foree of growing vegetation

The engraving herewith s copled from a photograph sent
to us by a European correspondent, of a grave in the Gar
ten churchvard, in Hanover, Germany . the invasion of which
by a birch tree has been the wlon of much wonderment

by country people, who come from great distances to ex-
Amine it

The monument, so unfeelingly disrupted, was erected in

| 1782, and bears on its baso the following inscription: ** This

grave, which was bought for all eternity, must never be

opened.” A chance birch seed, lodging in a crevice of the
monument, bas displaved the irony of nature in slowly yet
urely thwarting the desire of the person who designed it

fe

ra perps tual memorial All the joints are se ;-”:HHL the

J
strong fron clamps are broken, and the birch tree bas em-
bruced the upper large block, which weighs about one and
& quarter tons, and the tree is driving its roots below, gra-
dually but surely tilting the structure.
—_ ————tro——
Perseverance with the Drowned.,
In arecent communication to the French Academy, Pro-
fessor Fort asserts that he was enabled to restore to life a
child three

years old, by practicing artificial respiration on
it four hours, commencing three hours and a half after ap-
which Dr. Four-

71 , AN appare ntly

parent death. He mentions also a «
nol, of Bills

drowned person by four hours of artific

ancourt, reanimated, in Juls

iration begun
one hour after the patient was faken from the water. At

this season, when cases of drowning are apt to be frequent,
the possible benefit that may come from a persevering effort
to revive victims of drowning, should encourage friends not
to despair of their resuscitation, even after several hours of

seemingly fruitless | :bor
— O -

Simple Test for Chloral Hydrate.

A new test for chiloral hydrate has been devised by Frank
Ogston, namely, yellow sulphide of ammoninm. Onadding
this reagent to a solution of chloral of moderate strength
there is at first no change noticed, but in a short time the

colorless solution acquires an orange yvellow color, and on

longer standing turns brown and evolves a of very dis-
agrecable odor. Ogston’s experiments show that 4 solution
containing ten milligrammes turns brown in six hours, and
gives the peculiar o« orange

vellow
chloral giv
ether, and formic acid do not
— ———r—
NATURAL HISTORY NOTES.
1he Propagation of Oysters.—Al the recent meeting
city of the American Fish Cultural Association, ¢
read on the propagation of the oyster, by Dr. W
the Johns Ho

manner in wh

the same reactions,

takes place had never bef

said, been thorn

Through studi

summer, however, gren

thrown on the subject. He
that the
breed their young in tl b

American oysters

had been

eggs was 1o chop the ma andd fe
male oyster up together; thus ho
fluids are mixed a mpreg
nation is made complets I he
process of development immedintely
begins. and goes on 50 rapidly that
a change may be noted eve

PHYLLIRHOE BUCEPHALA—AS SEEN IN THE LIGHT. seconds. In a very few bou

embryo is sufficiently form
swim in the water The shells at
first are very small, and are not ad ja
cent to each oih Fhevy o1

very rapidly, closing down over th
sides, and finally unite and form th
hinge. Inthe short space of twenty
four hours the young oyster is ab
1o take food, and from three davs
to a weck it attains perfect form
During its early life it is a swim
ming animal  The ovster is able
reproduce its species at the end of
v vear's growth, and it s market
uble at the age of three years
S, P Ruggles,

S P. Ruggles died at Lisbon, N
H. May 28. He was principally
known as the inveotor of the Rug
gles printing press, which  was
among the first of machine presses
His invention was what printers
call an “upsidedown press,” th
type being upside down when in
About twenty-five years

vzo Mr. Rugeles sold out his interest
for noarly £200.000, and since then has not been in aotive
business., He wos the inventor of the mised alphabet for the
blind. and always showed great interest in the ameliortion
He was also a gresd
| friend «f mechanical education, and Las writtea much on

]
‘:ll! ||?-J..'.

of the condition of the sightless



~ SYDNEY INTERNATIONAL EXHIBITION.—1876 1880.
~ Extracts (rom the Report of the Judges in Morology.
C DEPARTMENT NL—~EDUCATION AND SCTENCE,

Group-—Ssientific and Phitosophical Instruments and Methods,

Class 810, —COhronometric Apparatus, Chronometers, As-
tronomioal Clocks, Watches, Chronographs, etc., ete.

Jiudpes.—John McGarvie Smith, New South Wales,

P. E Bound, Switzerland. :

H. . Russell. B.A., F.R.AS., Great Britain.

E. Beckmann, Germany.

Gregory P. Harte, United States,
Tb the Honorable Committee on Judging and Awards, Sydney

International Erhibition,

Gusrreses: Lhave the honor to hund you horowith the

roport of the Judges of Olass 810, as above,
And remain, sirs, your obedient servant,
Greaory P. Hanve, Chairman,

The following exhibits were submitted for examination:

U. 8 Exhibit, 537, American Watch Company, Waltham, |
Mass, U. 8. A.—Watohes and Chronographs.

British Exhibit, 1,048, Victor Kullberg, London, England |
—Watches and Chronographs, ;

British Exhibit, 1,054, Nicole & Nielsen, London, Eng- |
Iand—Watches, Chronographs, ete.

British Exhibit, 1,060, T. Russell & Sons, London, Eng-
land—Watohes, Chronographs, etc,

British Exhibit, 1,041, Castleberg & Co., London, Eng- |
land—Watches, cte.

British Exhibit, 1,060a, 8. Backsobmid, Switzerland—
Watches,

German Exhibit, 36, A. Lange & Sons, Dresden, Ger- |
many—Walches, sle.

Swiss Exhibit, L. Audemars, Brassus, Switzerland—
Watches, ofe.

French Exhibit, 146, A. H. Rodanct, Paris, France—
Chronometers.

French Exhibit, 177, G. Tribandeau, Besangon, France—
Watches,

Swiss Exhibit, 14n,
Watches,

In presenting the following report, the judges desire to
make some explanations, which, we trust, will excuse them
in the minds of the impartial for any apparent neglectin the
form of their report, and for the limited number of tests
made of the horological exhibits.

The judges were appointed too Iate to do the full amount
required, inasmuch as the number of exhibits was so much
in excess of any reasonable allotment for examination and
report before the closing of the Exhibition.

Commencing their labors, however, immediately after the

International Watch Company—

first call. the examinations were not complete until March | nung, agent for Lange & Sous.

2d, which only permitted a timetest to be made of nine days
in a single position. This single position was objected toby
some of the exhbibitors, but ill-advisedly, for the ratings ob-

Scientific Amervican.

as far as thoy could determine by merely optical examina-
tion, keop quite as good time as watches of double and troble
the costs in othor oxhibits, thus Involving their judgment In
doubt upon soveral elements of merit.

In justico to themselyes and to the exhibitors the judges
determined to make the test in only one position, and give the
whole of the time at their disposal to testing the watches in
what might be considered their normal positiou, if such
term is allowable—that is, “ pendent up,” or hanging.

At the solicitations of the judges Prof. H. O. Russell, As-
tronamer Royal at the Sydney Observatory, kindly consented
to make the tests, and each of the exhibitors was requested
1o send throe watehes of hisown soloction to the Observatory
for this trinl,

As will bo seen by the report of Professor Russoll, eight
of tho ten exhibitors availed themyelves of this opportunity,
It is proper, however, to state here that none of the exhibit-
ors apparently anticipated this test, nnd that it Is possible
some of the watches might have made a better record if they
bad been differently attended to since the opening of the
Exhibition; but they were in this respect all upon a par,
The majority of the watches had been made for exhibition
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the change in temperature, some being over and others under
correoted,

“‘I'his fact s important, because it adds another proof that
tho old form of compensation balance—even when combined
with ehronometer spring and eseapomoent and all the refine-
ments which the best modern workman can add to it—fails
to yield a complete correction for temperature; and I much
regret that the American Wateh Company, who claim to have

| overcome this fault by means of & balance involving a new

| armangement of the metals, did not send to be tested any of

E their first.clase watches containing this important improve.
maont,

“ SBeveral of the rate eurves, especinlly Nos. 4,10, 18, 16, 21,
and 24, respond to the change in the barometer in a way that
shows the isochronal properties of their balance springs are
not quite perfect.  Looking down the curves it bocomes at once
evident that watech No. b, which (s No, 670088, second grade of
the American Watch Company, s remarkably free from these

| dafeets, and presents the best rate of all the watches tested. No,

9, which Is No. 2526, Kullberg, is the nearest approach to
No. b; Indeed, the difference botween its highest and lowest
rates is 0°1 sec. less than No. 6, but it has not such a steady

purposes und specially prepared to that end; and some had ‘rate  The timekeeping of both these watches is remarkably

been previously rated at observatories before sending.
Notably, howerer, to the contrary of the above, the exhibit of
the American Wateh Company was the ordinary and regwlar
produet of the factory, such as is finished every day.
Notwithstanding the possibility that these exbibits might |
have been better prepared for observatory time tests, some
of the exhibits, as will be seen by the rating, demonstrate |
the wonderful advances made in the application of horologi-

rating is being made equal to that of the best marine chro |
nometers, .
The following is the report of Professor Russell, and the
accompanying disgram (see next page) will readily give an
idea of the compurative performance of the different watches,

' Sydney Obsercatory, 26th February, 1880,
“Grecory P, Hanre, Esq.,

* Chairman of the Judges in Horology.

“8m: I have the honor to report that, in response to
your circular, inviting exhibitors of watches each to send
three watehes to the Observatory 1o be tested, T received on
Monday, February 16th:
“Three watches, Nos. 611, 669, 237, from Mr. Dolman,
agent for Mr. Tribandeaun, Besancon. ‘
“Three watches, Nos, 887271, 670068, 1221336, from Mr.
Manson, agent for Wultham Watch Company,
“Three watches, Nos. 8171, 1985, 2526, from Mr. Aller
ding, agent for Mr. Kullberg.
““ Aud on the forenoon of February 17th:
“Three watches, Nos. 11527, 10967, 12629, from Mr, Hoff

“ Three watches, Nos. 1004, 8632, 8370, from Mr. Jacob,
as agent for Nicole & Nielsen. Y
“Three watches, Nos. 70690, 23496, 113516, from Mr.

served in the watches of the objecting exhibitors were of | Jacob, as agent for Thomas Russell & Sons.

such character as to establish in the minds of the judges the

“One watch, No. 47150, from Mr. Jacob, as agent for

conclusion that their watches would not have made so good | Castleberg. .

a comparative showing if there had been more time to ob-
serve the ratings in other positions,

Great care was taken by the individual judges in making
up their note books during the examination of the watches,
and scrutinizing the inherent and comparative merits of ex-
hibits under the ten different heads unanimously agreed upon,

“Three watches, Nos. 12731, 12483, 11680, from Mr,
Wiesener, as agent for . Audemars,

““ And on 18th Fehruary:

*“Two watches, Nos, 2724, 3528, from Mr. Jacob, as agent
for Castleberg.

“On the 17th T began rating these watches, keeping them

as follows:
1. Originality.
2. Invention and discovery.
3. Utility and guality of material.

. in the same manner.  The five judgments being complete

4 Skill in workmanship.

5. Fitoess for purposes intended.

6. Adaptation to public wants,

7. Economy.

8. Cost.

9, Finish and elegance of cases,

10. Time-keeping qualities.

It was agreed the judges should use the number 100 a8 ex-
pressing the highest degree of excellence jn each of these ten
elements of inberent and comparative merit, and adjudge in-
dividually 1o each of the several exhibits such rating as their
respective jadgments would warrunt after careful examina-
tion; each set of opinions being made & portion of this re
port, and in the réswmé the mean average being taken as the
unanimous verdict of the judges.

It was also decided we should take up each exhibit in the
order originally examined, and, beginning with the first ele-
ment of merit (originality), each judge should in numbers
express his judgment of the inherent and comparative merit
attaching to each exhibit in this one element; this being
done, 1o proceed with each succeeding element in order and

and in numbers, the aggregated verdict is arrived at simply
by sddition and division,

This is pot only a verdict as to the inherent and compara-
tive merits of each exhibil, but also a full analysis of each
order of merit in any exhibit as compared with all the
C T e S

In giving this verdict It was absolutely necessary Lo nsoer-
tain to the fullest extent the timekeeping qualities of the
exhibits. The judges were led to this conclusion from the

all in one position (hanging), and subject to the same condi-
tions of temperature; in fact, they were all hung on one
board, and kept in a compartment locked up so as to avoid
change of temperature, except such changes as were due to
changes in the weather,

“They were rted once n day by the standard clock, which
affords special convenience for this work, and the error of
which was found by daily astronomical observations giving
the absolute time; great care was taken in rating soas to get
the exact error of each watch every day, care being taken at
the same time to avoid errors in the seconds dials, a fault
sufficiently obyvious in some of these exhibits, -

“In presenting the result of this test in the form of a din
gram (see disagram on the opposite page), itis necessary to
explain that the curves show only the change of rte in each
case, and nothing is shown here of the actual rate, which
was large in several instances.

“In the dingram spaces between faint lines represent sec-
onds; aud the thicker faint lines represent the mean rate in
each case: When the curve rises it shows that the watch
was gaining on its previous rate, nnd when it falls the wateh
was losing on 18 previous rate, For example, in No.
4 curve the thicker line shows the position of a gaining
mte of § sec. per day; on the 18th, watch No. 4 hsd a gain-
ing rato of 2:7 sec., und is plotted below the thiok line; on
the 10th and 201h it was less than 3 séc., but on the 21st the
rte increased to 48 sec., and the curve rises above the line.
The same rulo Is followed with losing rates; and, therefors,
each curve shows whether the wateh was gaining or losing
on {15 own rate,

“For convenicnt reference the barometer and temporature
curves are plotted on the same sheet; although from the
short time at command the watehes could only he tested in
one position, a glanee ot the diagram will show that in some
degroe a1 least the temperature adjustmont and the isochronal

fact that in some of the exbibits we were shown watches of
equal finish containing every known application of horologi-
cal science in practically the same construction, which should,

propertics of the balance springs were also tested: and I wish

: .
to call your attention to the fact that the whole of these

lgood, und shows that we have entered upon a new ers in the

manufacture of pocket chronometers; for these rates are bet
ter than the majority of marine chronometors.

** Among the cheaper watches leated, No. 6, which is Np,
1221836, of the American Wateh Company, ix worthy of notice;
it ix a wateh of the vixth grade, yet it performance has been bet-
ter than that of many very erpensice and Wtherwcise first-clas
walches m;nmg those tested ; wuch a watch apeaks volumes in

| cal sciences to the manufacture of watches, and that their | faeor of the aystem wnder which it was made, and is the best com-

ment upon the acouracy of the machines that produced it,

“ There are several watches among those tested which
have kept wonderfully steady rates, but their comparative
merit is shown in the diangrams much better than it could he
by any description. The daily rate of each watch will be
found in a table nttached.

““The changes in Nos. 1, 2, 3, 17, and 10 were too great to

plot.
“H. C. RusseLy,

“ Government Astronomer.”

CONCLUSION OF THE REPORT.

In consideration of the facts developed in this examination,
and the preponderance of elements of inherent and compara-
tive merit adjudged by the judges (each in independent
judgment) being equal to nearly 70 per cent more than the
next highest exbibit, they have found it exceedingly difficult
to make such a classification in degree as will give even-
handed justice to all.

We adjudge to the
AMERICAN WATCH COMPANY, OF WALTHAM, MASS., U. S. A.,
n first-class award, and such other special distinction,
diploma, medal, oraward, as is consistent with the duties and
obligations of the honorable S8ydney International Commis-
sion, for the largest and most complete exhibit of horologi
cal instruments examined.

They also propose, as the only means by which their ap-
preciation of the merits of the production of this company
can be adequately or equitably recognized by the Committee
on Judging and Awards, that a scparate first-class award be

given for the timekeeping qualities of all grades of these

watches,

Also a separate first-class award for the perfection of this
system of watchmaking and the improvements in the me-
chanical parts of the watch, being notably in the main spring
and goiug barrel, the patent safety pinion, the perfect epi-
eycloidal form of all the teeth of the train, in every grade of
watch alike, and the isochronal adiustment of the balance
spring.

Also to Charles V. Woerd, mechanical superintendent of
the American Watch Company, Waltham, Mass., U. 8. A.,
a first-class award for his new mode of compensating bal-
ances.

Also o separate first-class award for the improvements in
cases, the number of artistic forms and designs used, the
beauty and elegance of their finish, and for their new and
indestructible method of enameling.

VICTOR KULLBERG

The display of marine chronometers by this maker, with
the Observatory ratings, was of the very first order. Every
part of those instruments was remarkably well made, and
the moditications of somoe of the balunce wheels worthy of
speeinl attention.  Adjudged a first-class nward,

The display of watches by the same maker, although small,
commandod attention from their very nice finish in all parts.
As will be seen from the report and disngram of Professor
Russell, they are good timekeopors, especially the one hay-
ing the chronometor eseapement.  This style of watch, how-
evar, is of oo delicate construction and too costly to fully
meet the requirements of any considerable public want. The
same ohfection will hold good as to the lover escapements as
far as cost or economy Is concerned, they being compara-
tively toohigh priced.  Representing a certain ¢luss of mauu
facture, they are of the first order of merit, and adjudged a
first-cluss award.

The " gos governor ' exhibited by the same maker, an in-
strument for regulating the amount ef beat in the testing of
chronomoters, is commended as n useful invention,

watches show in & more or less dogree w marked response to

[Continued on page 10.)
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DNEY INTERNATIONAL EXHIBITION.
~ [Continved from page 8.]

NICOLK & NIELSEN.

This exhibit, made specially for the Exhibition, comprised
a full line of plain levers, split seconds, chronographs, cal-
endars, rej ele., and was & representative display of
their peculinr stylo of manufacture in all its details. The
cost of these watehes, compared with others of similar con-
struction and finish, was excessive; and while they show
good timekeeping qualities, they do not equal that of other

exhibits.
As representing thelr own methods of construction they

are of the first order of merit, and aro adjudged a first-class

awand.
THOS. RUSSELL & BONS

exhibit a full line of their manufacture, which, upon com-
parison with other exhibits of the same general character
and construction, places them in the third order of merit,
and they sre adjudged o third-cluss award.
£ DACKSCIMID
exhibits a class of cheap walches of very inferior workman-
ship and finish, of the last order of merit, and adjudged a
fourth-class awand,
: N. CASTLEBERG & CO.
exhibit a meritorions line of watches in many respects, of
good finish, and not excessively high priced for their per-
formunces; of the second order of merit, and adjudged a sec-
ond class award.
A. LANGE & SONS
exhibit a class of watches possessing many clements of merit,
and of guperior finish in many respects and at a cost which
is quite reasonable.  That the watehes are constructed upon
scientific principles and are intended ns reliable timepieces,
is shown from Observatory tests, The variations show that
care has been taken to approximate a perfect adjustment,
and that a partial success has been attained. A peculiarity
in the construction of the balance wheel—baving & borizon:
tal split from the timing second holes each way—is notice-
able, which we fail to understand. This exhibit was made
expressly for this Exhibition, and Observatory rates sent with
each walch, and, as o representalive exhibit, although small,
was the second best examined, and is, in its class, of the first
order of merit, and adjudged a first-class award.

LOUIS AUDEMARS

exhibits a wonderful class of complicated watches, calen-
dars, repeaters, chronographs, ete,, ete., combined in one
watch, and elaboralely cased and artistically finished. The
great element of merit in this exhibit is in the combination
of the great number of unusual functions for a wateh, and
by skill in workmanship and mechanical science securing a
correct performance.

The enormeus cost of these watchesis an effectual embargo
on their use to any except the very few, and their utility is,
therefore, very limited. In their class they are, however, of
the first order of merit, and adjudged a first-class award.

G. TRIBANDEAU

exhibits a considerable collection of watches in 8 great vari-
ety of cases, of a class of workmanship, finish, and perform-
ance calling for the fourth order of merit, and are adjudged
a fourth-class award.

A. H. RODANET
exhibifs two marine chronometers only, one of which was
broken aud the other out of order; commended.

INTERNATIONAL WATCH COMPANY

exhibit a collection of watches of the third order of merit,
and adjudged a third-class award.

In concluding this report, the judges very much regret
the limitation in time which has prevented them securing
position tests of this very interesting exhibit in horology, as
much on account of the exhibitors as on their own account,
Such advances have in the Jast few years been made in this
science that, in the interest of the public as well us of the
manufacturers, a sufficiency of time is desirable to make
tests in five or six positions, and fourteen days should be
allowed to each positim. Tests for heat and cold, and an
opportunity to carefully note barometric and thermometric
influences upon the varions systems of adjustment, would
be very valuable and interesting.

Respectfully, eto.,
Greconry P. Hawre, Chairman, United States,
H. C. Russeni, B.A, F.R.A.8., Great Britain.
J. McGarviE Syrri, New South Wales,
P. E. Bouvxp, Switzerland.
E. Brcruaxy, Germany.

—e

Corn Magnets,

Every kind of salve or lotion that is supposed to remove
or relleve corns meets with a large sale.  Corn files and pen-
cils are gatting stale, and an enterprising inbabitant of Dres-
den Lins lately brought out what he calls 4 *“corn magnet.”
It is avident that it is as unlike a magnet as possible, for an
examination shows that it 1s made of sulplur colored with
graphite, The directions are to et fire to one end, and leta
‘drop of the melted sulpbur fall upon the corn. A conve:
nient and sgreeable operation, especially if the corn is on
the bottom of the foot. It is needless to say that the corn
usually gurvives the slight burn and lives to torment the
owner again.  All burns, whether by caustic or otherwise,
should be avoided.

Scientific American.

Exporimonts on the Hosistanco of Matorinls,

follows:

On the Invitation of Prof. Spangenberg we visited the
« Versuchastation,” at the Geworbe-A kndemia, where the
important experiments npon materinls for englneering pur-
poses are being made.  These tests are of two kinds—trials
of strongth and trinls of endurnnce
moenans of very heavy and acournte machinery, mostly new
within the last two or three years; the latter uro the cele-
brated “ Daver Versuche,” 8 description of which we will
reserve for another lotter.

The main machine, of which there sre three or four dupli
ctes ut work at varfons polnts in Germany, is housed in o
special building in the interior court of the academy. Itcon-
sists of heavy fron “ ways,” some fifty feet long, accurately
planed and secured to n stone foundation, with a hydraulic
pump and scales at one end, and a number of massive attach-
ments for subjecting the plece of iron or other material to
various kinds of strains. There are also other instruments

which are used for adjusting the parts of the apparatus,
reading the results of a test, or making calculations. This
machine differs from othiers in the way of measuring the
force used. 1t has been the custom to take the pressure on
the liquid in the bydraulic gylinder, as shown by a mano-
meter, as the basis of caleulation.  This introduces an inaccu-
racy, as part of this is due to the frictionon the piston pack-
ing, and the true pressure is less than that shown by this ir-
regular quantity. To avoid this difficulty a massive leveris
introduced between the hydraulic press and the point where
its pressure is applied. One arm of this lever is one-eighth
inch long, and the other five hundred times as long, so that
to measure a pressure of one hundred tons, four bundred
pounds must be placed on the scale pan which bangs from
the end of the long end of the lever. The fulcrum rests
against the piston, and the short end of the leveris connected
by heavy links with the apparatus by means of which the
strain is applied. Technically speaking the fulera of scales
are **knife edges,” but to convey a pressure of one hundred
tons and remain free to move, these edges must bo very ob-
tuse, perhaps 160° to 170°; they must be as long as possible,
some fifteen inches, of the best hardened steel, accurately
ground, and must rest against w hardened plate of steel.
Made with the greatest care the sharp edge under such a
pressure will sometimes makg n dent in the plate and the scales
are clogged. As itis very difficult to measure the one-eighth
inch with accuracy, another lever is provided with a ratio
of one to ten, and with a ghort arm long enough to be made
of a certain length with but a small percentage of error. To

a sample of iron to be siretched; it is loaded with, say, two
hundred pounds, which it multipliessto a ton; this pressure
is then weighed by placing four pounds upon the main scale
pan, and the fulerum of the main lever is adjusted until the
two weights balunce.

The attachments consist of: I. Jaws for holding round,
square, and flat bars to be submitted to tension. IL Arrange-
ments for holding beams and columns in various ways at
their ends, and compressing them until they are crushed or
“buckle.” TIII. Two massive graduated iron beams, which
are placed crosswise on the ** ways,” and used for twisting
shafts, railroad axles, ete. IV, A face plate, about four feet
square, for holding plates of boiler iron nearly as large by the
perimeter, and crushing in the middle by forcing various
shaped picces against it. V. Apparatus for bending a beam
by crushing an angular piece into it; and in the same con
nection, VI. Shears for cutting off bars of metal and measur-
ing the force required.

In connection with this main machine were some, quite
old, which had been used in the infancy of the subject by a
former professor, and & new special muachine for the same
purpose 45 attachment V., and which seemed to “kink” a
piece of railroad iron as if it were only lead. Tn this the
pressure was obtained by screws.

Among the instruments used for the adjustment of the
parts of the main machine we saw the finest cathetometer
we had ever seen.  This instrument, by Breithaupt, in Cas-
scl, bas two telescopes, with micrometer screws with more
than one hundred and twenty-five threads per inch, and
scales graduated on glass with more than six hundred and
tweoty five divisions to the inch.  Another instrument for
measuring the deflection, in two directions at once, of a col-
umn under pressure, hns micrometer screws with more than
two hundred and fifty threads per inch. We saw also a
planimeter, which not only ealculated mechanically the aren
of a figure, but gave also its center of gruvity, moment of
inertin, ete.  We saw also o French caleulnting machine;
the other apparatus is, wo believe, all Germun,  1f one is,
however, eritical, it will be found in many lines of business
that ull the fine goods here are imported, though nuturally
the Germunk are slow to ucknowledge it

We witnessed the experiments on a sample of round iron
over an inch in dinmeter, nnd on o picee of iron plate three
inehes wide by balf an inoh thick, Tt is perhaps needloss to
suy that they seemed to stroteh like putty and to break like
thread.  The pressure is put on a few hundred pounds ot n
time, and the clongation is rend by two telescopes and n sonle
which multiply the distance five hundred times, At the amlu’z
time the first ““ olastic limit” is watched for, Boefore this in
arrived at the plece will roturn to s original length when
the Lonsion is romoved; after this the stretching is in part
permanent,  One of the facts brought out is that there are

Prof, J. Burkitt Webb, C.E., now in Europe, writes as

The first are made by |

which belong to the muchine as delicate as it is heavy, and |

test the main lever this occupies essentially the same place as |
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soveral olagtic limits, In copper seven or eight.  The apprar
ance of the surface after the clasiic Hmit is pussed and the
iron stretehes is peculiar. A wavy nppenranee In ween, and
longitudinal ridges begin to form, due th the changes going
on in the erystals, by which they adap!t themselves to the in-
{ creased length. After a further general adaptation of strue.
| ture becomes impossible, these appearanoes culminate in the
weakest part.  The apparatos for measuring the incresse in
length has long since been removed, and the places where it
| was attached have been filed smooth to avoid introducing the
weak point artificially. The dinmeter of this part now re-
duces rapidly, and the surface becomes rough and the iron
| hot—you can see it stretch.  When it hos reduced twenty-
| five or more per cent it gives way suddenly with a sharp
erack. The percentage of reduction before breaking is now
| recorded with the observations on the clasticity and the
| breaking strain, and the experiment is at an end, It sug-
gested itself to see if the work done in pulling the iron apart
was fully accounted for by the heat genernted. We could
' easily calculate the work up to the point of maximum ten-
i sion, but after this the force required was not measured;
however, a rough calculation showed that the iron was as hot
as required, or at least that the data would require to be quite
complete if any residual was to be found.
Berlin, May 13, 1880. 3, S
ENGINEERING INVENTIONS.

An improved wheel guard, which will push any obstacles
on the track aside, and which can be adjusted to a greater
or less height above the rails, has been patented by Mr.
Solomon Brisac, of New York city. It consists in a wheel
guard formed of a metallic box with a beveled front side,
| which box is adjustably fastened to the front end of a re
! cessed plate resting on and partially surrounding the grease
| box. ’shc box is braced by means of a rod attached to its
'{nrward end and passing into a socket fastened to the bot-
Ilom of the car.

An improved water motor, counstructed on the general
principle of a rotary engine, in which two compartments
' are arranged side by side, with a partition intervening, ard in
| which the sliding pistons in the piston wheels in the two
! compartments are arranged at right angles to each other, has
been patented by Mr. William E. Seelye, of Anoka, Minn.

Mr. Stephen Barnes, of New Haven, Conn., has invented
a vibrating propeller, adapted to small boats and vessels to

be operated by either hand or steam power. The floats are
[nrmngcd 80 that they will offer no resistance oAl the return
stroke. &

Aun improved device for removing snow from railway
tracks, and especially from between the rails, has been pat-
‘ented by Mr. David M. Horton, of Fishkill Village, N. Y.
It consists of a revolving brush, a mould board in juxtapo-
sition thereto, and a fan blower, in combination with suit-
able driving gear for propelling the brush and fan.

An improvement in steam traps, patented by Mr. Hugh
O. Ames, of New Orleans, La., cousists in combining with
a vibratory arm carrying a water receiver, a side apertured
bollow trunnion, a discharge pipe, a jacketed standard, and
an outlel pip:

An impioved cotton press has been patented by Mr. Al
|fred A. Jaoney, of Montgomery, Ala. This invention re-

lates to an improvement in the class of cotton and bhay
presses in which the follower is worked by a screw that
passes through a put, to which the required rotary motion is
imparted by means of lateral sweeps or levers. It consists in
the means for supporting and securing the levers and form-
ing a vertical guide for the screw, so that the levers are pre-
vented from rocking or swaying as power is applied in the
operation of packing.

:

Improved sw:m Ennl Boat,

The late experiments in canal steamboats bid fair to be a
complete success. The Baxter steamers were not sufficiently
remunerative to continue the building of that kind of boat.
They do not carry a sufficient load, owing to their build, and
that is made necessary by the form and arrangement of the
machinery and propelling power, the propeller being that
form used by the tug in Buffalo. The new style, which bids
to pay bandsomely, is as full a bow and stern as the ordinary
first-class canal boat. The propelling power is radically dif-
ferent from the tug propeller. The wheel is eight feet in
diameter and placed close to the stern; the boiler is upright.

. with a single engine, very compact machinery, takiog up no
more room than the stable in many hoats, and enabling the
boat to carry 7,500 bushels of corn and coal for the trip.
With this cargo they run from Buffalo to New York in seven
days on five and o half gross tons of coal, snving river and
harbor towing.  One returned from New York to Buflalo in
one hour less than seven days, bringing one hundred and

’ thirty tons of freight. The outlook now promises to super
sede mule and horse towing, The Belgian system of cable
towing will take that large number of boats now relying on
the mule, and deliver them promptly as consigned and in
much less time and cost than can be done by the mule, Both
systems are necessary for rapid movement on the eanal, and
to cheapen the transfer from the West to the seaboard.
Bleam is sure to supersede animal power on the canal, ns
evorywhere else. The canal stenmbonts ure at lnst so far per
fected as lo insure a handsome profit in runniog them, and
i large number will soon be at work on the canal, Two nre
to be constructed in Lockport as specdily as possible by one
of our most enterprising boat builders, and the machinery is
contracted for, thus opening up a new industry for our
numerous and worthy mechanics.—Lockport (N, ') Journas.
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Astronomical Notes,
OnsERVATORY OF Vassan COLLRaR.
The computations in the following notes are by students

of Vassar College.  Although merely approximate, they are |

sufliciently acourate to enable the ordinary observer to find
the planets. MM
POSITIONS OF PLANETS FOR JULY, 1880,
Merveury.
On July 1 Mercury sets a fow minutes after 9 in the even

Mercury ean be readily found, early in July, o fow degrees
south of the point of sunset; the planet moves mpldly south
ward, but can be followed, and may be scen ns lato ax the
20th. On July 18 Mercury has nearly the declination of
Regulus,

Venuws.

'Venus Keeps nearly the path of the sun, setting after the
sun late in July, but so nearly with it that the planct is not
likely to be seen.

Mars,

Mars has moved from its position nearly in line with Cas-
tor and Pollux toward Leo. Tt sets on July 1 ot Oh. 44m.
P.M. On the 81st Mars sets at 8h, 32m.

On the 81st, at meridian passage, Mars and Uranus are
nearly together.  Uranus is cast of Mars and half o degree

south.
Jupitor.

Jupiter is coming into the evening hours,

On July 1 Jupiter risesa few minutes after midnight.  On
July 81 Jupiter rises a few minutes after 10 PM. Tt will
be known at once by its brilliancy.

Besides the ordinary belts of Jupiter the planet still shows
at this time (June 10) the large ruddy spot spoken of by
many persons some weeks since.  This spot is elliptical in
shape; its longest diameter is about one fth that of Jupiter,
A small glass will show it, and the ordinary observer can,
by watching its appearance and disappearance and reappear
ance, determine the time of rotation of Jupiter on its axis,
or the length of the planet’s day.

The best evenings for looking at Jupiter are those of July
23, when the satellite nearest to Jupiter goes across its face,
preceded by its shadow; July 28, when the first and second
satellites will make similar teansits; and July 20, when Ju
piter will rise without the presence of its third satellite,
which will be in eclipse, and will come out of the shadow
after midnight.

Sntnrn. .

Saturn follows close upon Jupiter, but keeps further north
in declination by about 215°.

On July 1| Saturn rises 86m. after midnight. On the 81st
Suturn rises at 10h. 38m. P.M.

The waning moon will pass north of Jupiter and Saturn
on the 27th to 28th.

Any one who has a glass sufficient to show the ring of
Saturn and the largest satellite, Titan, will find this planet
intensely interesting, and the movements of the satellite wiil
show the time of its revolution in its orbit around Saturn.

Uranas.

Uranus rises after the sun, and sets too nearly with the
sun to be seen.

Neptuune.

Neptune may be seen, with s good telescope, in the early
morning hour. Neptune is 25~ west of Alpha Ceti, and 11°
north. It approaches Alpha Ceti during the month, and if
it can be found, may be known to be a planet by that move-
ment.

Fires In New York.

The report of the Board of Fire Commissioners, just
printed, shows that during the year 1879 there were in this
city 1,551 fires, of which 1,020 were discovered by persons
not convected with the Fire or Police Department. In 1,456
cnses the fires were confined to the buildings in which they
originated. Twenty-five buildings were totally destroyed,
and 69 were greatly damaged. Of all the fires, 1,061 were
extinguished by buckets of water and fire extinguishers.
The total estimated loss by fire during the year was $000,280
on buildings und $4,771,800 on stock, making a total of
$£5,671,580, The estimated insurances on the buildings weve
$7.276,446, nnd on stock, $14,525,204, making a total of
$£21,801,710, The estimated uninsured loss was $180,060.
In three cases the loss was betwoen $100,000 and £115,000;
in one case $108,908; in one case $352,185; in one case
$333,900; and in one case $1,978,901. In 1,066 cases the
loss wus less thun $100.

Nearly a quarter of all the fires were caused by careless-
ness, and 100 xre attribnted to children playing with matehes
and fire. Forty fires were caused by the spontaneous com.
bustion of oily rags and other mpterials, and 93 by exploding
kero<ene lamps.  Four members of the department and 12
citizeus died of injuries received at fires during the year,
and 139 firemen and 54 cltizens were more or loss injured.

There are 720 uniformed members of the department
The pay roll of the whole department for 1879 was $1,030,-
822 14, and the approprigtion for all expenses wus §1,254,-
¥70, ‘The appropriation for the present year is $1,807,670.
The department now possesses 233 horses, 1 marine steam
fire engine, 58 steam fire engines, of which 5 are self pro-
pelling, 10 chemieal engines, 24 hook and Indder trucks, 108
chemical fire extinguishers, and 4 aeriul ladders, together
with other fire apparatis.

The annual inspection of the depariment showed that the
quickest wverage time in hitehing o team was 3°17 seconds,
aud in hitebing a single horse, 506 seconds,  The general

Scientific Dmerican, 1

average in hitching oll apparatus was, in 1879, 9-54 seconds;
in 1878, 1020 seconds; and in 1877, 1308 seconds. ' placed in this apparatus by the frame holding the grooves

During the year, $30,200 was collected for licenses for the By means of this small gas regulator the temperature @
sle of korosene oil, each license costing $10.  The Fire De- | kept always the same, namely, 50" Centigrade. The water
| partment Relief Fund now amounts to §422,509.07, and the | should be now and then agitated by lifting up and dows

insurance fund to $12,780. | the frame holding the glasses.
e — After a space of three or four hours the reliefs will be
,’ ASPIRATOR AND COMPRESSOR. [ sufficiently washed, und can be taken out and placed in
Professor Marangoni, of Pavia, has invented an aspirator | alcobol to dry quickly and sharp at the same time. In this
| for mewsuring gases which is much simpler than many now | stage of the process all spots or soratches that may have
{10 use in laboratories, which latter have the defect that the | been on the negative can be removed (being in relief on the
| alr or gus nscends through the descending liquid and makes | gelatine) by means of a piece of glas, The relief is now
| thus the mensuring of the former uncertain,  The improved | ready to be covered with the tin.  You will observe that up
[apparatus is shown in onr illustration. It consists of two | 1o the present the operations have been almost the same as
vesscls attached to a fixed horizontal shaft, F E, which is | those necessary 1o produce a trunsparency in carbon.
| placed upon two upright supports, This shaft has several | As it is of the first necessity that the tin should be kept
| ways or passuges mide in it which performs the functions | in absolute contact with the gelatine relief, I prepare the
Lof the taps.  The water of the upper receptacle passes into | latter by rubbing it over with a piece of flanuel charged
the lower ane by the passage, A, and thence through the | with a greasy matter (pomatum answers as well as any-
tubo, B, issuing at its lowest extremity at €. The air | thing). I then make a border of India-rubber in benzine
contained in the lower vessel is thus ¢mitted by the channel | round the glass, The effect of this is to prevent any air
p from returning between the tin and the relief when once
it hus been driven out.

Taking care that the back of the glass is perfectly clean,
it is now placed on the steel or glass bed of a rolling-press,
A sheet of tin foil (without holes) that has been smoothed on
a sheet of glass by a soft brush is now laid on it, and then
three or four thicknesses of blotting paper. The whole is
then passed under the cylinder several times, each time in-
creasing the pressure. The surface of the tin is now ready
to place in the ¢lectrotyping cell, hut must first be cleaned
with a solution of caustic potash to remove any grease, and
bordered with shellac varnish to prevent the copper from
depositing where not required.

Electric contuct is made by means of the small apparatus,
on removing a small proportion of the lac varnish. After
two or three hours sufficient copper will have been depo-
sited, and after drying can be then atiached to another
glass, on which it will remain.

This glass is covered while hot with a composition of
shellae, resin, and Venice turpentive, and can le prepared
in advance, using an iron plate heated direct by the gus
flame. The same iron plate iz employed to again soften the
D E, eut into the shaft, while the air or gas is aspirated in | composition and attach it to the copper; but this time heated
the same ratio by the passage and tube, F G.  The appara- | only by boiling water, this temperature being sufficient to
tus aets thus at the same time d’s aspirator and compressor. | soften it until it enters into all the hollows of the copper.
It is simple, and will be a uscful addition to the laboratory. | On placing a weight on the two glasses the excess of the

: composition is forced out at the edges. When cold the
glass plate on which the copper and tin are now attached
WALTER B, WOODRURY. can be separated from the relief, which can then be used

It is now thirteen years since Thad the honor of introduc- | ver and over again to produce fresh matrices,
ing in France my new photoglyptic process, which, up | Phe matrix or intaglio is now ready to place in the print-
the present time, has remained in the hands of very few, | jno press, and the remaining operations of printing are ex
owing to the great expense hitherto necessary 1o start| u)y the same as those used in the old process of photo
the working of it. For some time 1 have been engaged | glyptic printing.
in making experiments with a view to discover a system | Ty placing the mould in the press it is advisahle to place
which should be at the same time simple and inexpensive; | one or two thicknesses of stout blotting paper, previously
and the process which I have this evening the honor to bring | weited, ander the mould to give 10 it a slight amount of
before your notice is the result of my researches. elasticity and, at the same time, to Keep it in place.

The summary of the new system is as follows: As in all other mechanical processes a reversed or pellicle

To obtain from negatives reliefs on glass similar to trans- | peeytive is required; but it is very simple to print upon s
parencies by the carbon process, but modified in the quun- I specially prepared transfer paper, and, instead of mounting
tity of materials used. | the print with the face uppermost, to attach it under water

To attach, and keep in absolute contact with the relief so ' to the mount, and when dry to detach the paper on which
obtained, a sheet of tin foil. [the print has been made. By this means there remains

To solidify this sheet of tin foil by coating it with copper; | only one thickness of paper instead of two, tBus doing away
then backing it up with another sheet of plate glass covered | with an objection which has often been found in mounted
with a composition; and then to detach the whole from the | photographs for book illustration.
first relief—the result being a mould ready to place in the = e
press and print one thousand or more proofs. NEW INVENTIONS.

I commence by showing you the relief made from the| Ay jmproved combined cutting and clinching tool has
negative, and explaining how this is obtained. | been patented by Mr. Peter D. Grabam, of Black Hawk,

I take a sheet of plate glass of aconvenient size, and place | 0ol  The object of this invention is to provide a new, use-
it in hot water, together with a sheot of paper a little | fy) and convenient tool for cutting and clinching horseshoe
smaller; then, having driven out the excess of water by | puils.
means of a squeegee, I place it on a leveling stand.  Having | My John J. Berger, of Brooklyn, N. Y., has patented an
prepared a solution composed of gelutine 200 parts, “"“""! improved hand perforating or check stamp of the elass which
1,000 parts, glycerine 20 parts, white sugar 30 parts, with are uged to cut or perforate the paper with figures and let-
|a little Indian ink, and filtered the same, T pour a sufll | jorg ag o safeguard against alterations of the check; and the
lcicnl quantity on the paper and spread it up to the vor- object of this improvement is to perforate the check with

left till the paper comes away from the gelatine, when it s

O —

Now FPhotoglyptic Process,*

ners with the finger. These plates are then dried ina dry ' needle points, and at the same time ink the perforations,

place and can be kept until wanted. whereby the numbers may be elearly marked without cut
To sensitize the plates 1 employ a bath of bichromate of ting large openings in the paper.
potash of six per cent, and again dry them. Withoutdoubt | Apn improved apparatus for the manufacture of mtric acid
this method is rather long; but one should consider that | s heen patented by Mr. Paul Marcelin, of Black Rock,
each proof made is capable of giving five or ten thousand | Conn,  The ubject of this invention is to furnish apparatus
prints if necessary, as the same reliefl will make many print- | for mau..facturing nitric seid so construeted that the stronger
ing moulds. T tried, with the aid of the Autotype Com- | 4oid may be separated from the weaker acid as the aeid passes
pany, of London, to get a suitable tissue; but as this requires | from the retort to the receiving bottles, to obtain a strong
n uniform thickness of half a millimeter the ordinary sys- | gejd suitable for use in manufacturing nitro-glycerine.
tem did not succeed.  When the sensitized plate is dry the | My, Max Rubin, of New York city, has patented an im
edges are cut with a knife, the glasses serving overand over | nroyed shawl strap, so constructed that either strap may be
again. I show you apiece of this prepared paper. | wound up alone, or both may be wound up together, or one
| As in the earbon process, it is necessary to place a border | gy he wound up tighter than the other, by adjusting the
of bluck paper at the back of the negative, and 10 cut the | pandle.
sensitized tissue a little larger than the opening. | Mr. Ambrose Madden, of Asbury Park, N, J., has patented
After the exposure the gelatine is fixed on a collodionized ; an attachment for use with halters for preventing m

glass by placing them both in water and squeegeeing the | from cribbing and to cure them of that pernleious habit;

| place of collodion, as used by M. Ferrier for his transparen | gnd straps hung upon the halter and varrying .qﬂmm

cies in.carbon. The glass holding the gelatine is now | which is retained benoath the animal’s under lip in such man
placed in a bot water bath heated to 437 Centigrade, and | yer that the motions of the horse in the uet of cribbing cause

| * A communication to the Pliotographic Soctety of Prance, | the spikes to prick,

surface; but in dry weather it is as well to nse albumen in | gy the invention consists in o combination of rigid arms
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l“ﬁ“m abowut Wight sords to a line.
Adeertisements must b recvived  at yublicetion afice
axearly ar Thursday morning to appear in narl lurue.
S The pullishers of tAle pager guarantee to adow-
tiwen o lroulation of not less than 50,000 qoples erery
weelly lamve.

Labeiorne, Gear Grease, Cylinder and Machinery Olls.
R J. Chand, 6 Burling SHp, New York.

Teléphonos repaired, of same for male,
stamp for circular. l'.mu. Jersoy Clty, N.J.
Tho gentine Asbestos Liquld Palnts ure the purest,
finest, richest, and most durablo paints eyver made for
mm purposes. H. W.Johns M'f'g C0., 87 Malden
Tane, sole manufacturery,
The Finger Annunciator, and all other electr, appa-
ratus, by Flager Annunctatar Co., 7 Cornhill, Boston.
Tho most popular Pens in nse are those of the Kster-
brook Steel Pen Company.  For salo everywhare,
Everybody send Circular to R. K, Teller, Unadilla, N. Y
A few pat. Contering and Squaring Attachments for
Lathes, made by R. E. State & Co., entirely now, for sale
chenp. 3. & W State. Lock Box 31, Sprisgield, Ohlo.

Sospstone and Emplre Gum Core Packing, the best

Send

Scientific gmmuu.

UULY f 1880.

For Standard Tarbine, sco Inst or next nimber,

Burgess* Non-condnotor for Heated Sorfaces; casily
applied; omolont, and (noxpanaivo.  Applicable to plain
or curyed surfacos, pipes, A1bows, and villvos. Soop. 284,

Dinmond Saws, J. Diekinson, 64 Nassan St., N, Y,

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders, 1L Dadgeon, 4 Columbia 8t., Xow York,

Wantod=The address of 40,000 Sawyers and Lumbor-
men for & copy of Emorson's Hand Book of Saws. Now
odition 1850, Oyer 10 Husteations and pagos of valuablo
information. Emcrson, Smith & Co,, Deaver Falls, Pa.

Eaglo Auvils, 10 conts per pound. Fully warranted.
For Wood-Working Machlnery, see illus. adv. p. 413,
Bollpse Portablo Engine, See llustrated adv., p. 418,

'rii;m and Slack Barrel machinery o gpecinlty. John
Greenwood & Co., Rochoster, N. Y. Seo illua, ndv. p. 418

Elevators, Freight and Passonger, Stafting, Polleys
and Hangors. L. S. Gravea & Son, Rochoster, X X.

400 Vertical Engine, 30 H. P,  Sco pago 413
Best Amerioan Shot Gan made §= the * Colts." Far

fur Rallroads. Greeve, Tweed & Co., Now York

Qur pew Stylographic Pen (Just patented), baving the |
duplex interchangeadle polnt section, is the very latest |
tmprovement. The Stylographic Pen Co., Room 13, 1@

Brosdway, N Y.
Shaw's U, 8. Standan? of Pressare.  Mercury Ganges,
all pr Steam, Hy lic, anel V! Dest for

mmmmmm #15 Ridge Ave, Pbila-
delphls, I'a.

For Sale Jow—32 x 17 feet Sidewheel Boat, and one
23 x § feet Launch; best condition. S. E. Harthan,
Woreester, Mass.

Wanted —Furm Bogine, with Steam Piow Attach-
ment. Address . O. Box 15, Reinbeck. Iowa.

Advertising of all kinds in all American Newspapers,
Spoctal lists free. Address B N, Freshman & Bros,, Cin- |
ciansti O.

Patent for Sale Cheap.—Entire Patent or State Rights.
Just the thing for the summer. Money can be made out
of it. Otber business prevents owner from handling it.
A HL Watkins, 254 Harrison Ave., Boston, Mass,

We keep a full assortment of Esterbrook’s, Gillott's,
Spencerian, Perry's, aod Lamar’s Pens.  Send for price
list to J. Leach, & Nsssaq 5t., New York.

For Sale.—~A Baltimore City Fire Department Steam
Fire Engine, In complete working ordor. Address P.O.
Box 6%, Baltimore, Md.

Metallie Piston Rod Packing Company, 773 Broad St.,
Newark, N. J. Agents wanted; terms liberal.

Skinner & Wood, Erie, Pa.. Portable and Stationary
Engines. ure full of orders, and withdraw thelr illustra.
ted advertisement. Send for thelr now clirculars.

Asbestos Board on Chimneys prevents their heat from
affecting the température of rooms throngh which they
pass.  Ashestos Pat. Fider Co., lim., 18 Broadway, N. Y.

Power, Foot, and Hand Presses for Metal Workers,
Lowest prices. Peeriess Punch & Shear Co 52 Doy SLN.Y,

The Brown Auntomstic Cal-off Engine; unexcelled for
workmanship, oconomy. and durability. Write for In-
formation. C. H. Brown & Co., Fitehburg, Mass,

Corrugated Traction Tire for Portable Enzines, ete,
Sale manafacturers, H. Lioyd, Soo & Co., Pittsburg, Pa.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chlpery, address H. A. Crossiey, Cleveland, Ohlo.

Best Ogk Tanned Leather Beltng. Wm. F. Fore-
paugh.Jr. & Bros. 551 Jefferson St., Phlladelphin, Fa.

National Steel Tube Cleaner for boiler tubes, Adjust
able, durable. Chalmers-Spence Co,,# John 8¢, N. Y.

Splis Pulleys at low prices, and of mame strength and
Appenrance as Whole Palleys.  Yocom & Son's Shafting
Works, Drinker 8¢, Philadeiphia, Pa

Stave, Barrel, Keg, and Hogdiead Machinery 8 pe
claity by E. & B. Holmes, Raiulo, N, Y.

Solid Emery Valeanite Wheels—The Sotld Original
Exmery Whesl other kinds imitations aod Inferior,
Castion.~Our name Is stamped in fufl oo all our best
Standsrd Belting. Packing, and Uose. Bay that only,
The best s the cheapest. New York Belting snd Pack.
{og Company, ¥ and 38 Parx Row. N. ¥,

Por Separstory, Farm & Vertical Eogines, see sy p 282,

Wairss Leather, Bmery, and Polbhing Goods.
Gezene. Twoed & Co., 1M Chatubers St New York.

Nickel Placing. —Sole manufacturers cast nickel sy
odes, pure nickel sals. importers Vieuns lme, eroeus,
ete. Condit, Hanson & Van Winkle, Newark, N, J,, and
P2and ¥ Liverty st New York.

Presees, Diex. and Tools for working Sheet Metal. ete.
Pruit & other ean tools. Mliss & Willlams. #'Kiyn, N. Y.
Beadiey's eashioned helve hammers. Seo [lius, ad. p. 307,

Instraction in Bteam and Mechanieal Engineering. A
tharough praction] sducation, and a destrable mtustion
a4 aoon ax pompetent. can bo oblalned st the National
Instituts of Stenm Kogineering, Bridgeport, Conn, Vor
particulars. send for pamptiiot

Hydraalie Jatks, Prowses avd Pamps,  Polishing and
Bafling Machinery Pstent Penches, Shears, oto. B
Lyon & Co., €0 Grand St., New York.

Forsasth & Co., Manchester, N 11, & 907 Contre 8t
¥. Y Boit Vurging Machines, Fower Haamers, Cromb'd
Hasd Pire Eng. & Ross Carrisges. Xow & 21 hand Machin-
wry Send stasmp for 1ius. oat. Btate Just what you want
Fur Mill Mack'y & Mall Puralebing, see (g adv,p 251,

Alr Compressors, Blowiog Bogines. Steam Pamping |
Machinery. Hydraulle Presses.  Phlisdetpbia [ty Araulie
Warks, Philsdeiphis, Pa.

For Patent Stapers aod Pluners, see i, ady, p. 590,

For Por, Safety Klevators, Molsting Engines. Priction
Cluteh Pulleys, Cat-off Couphing, sen Friabie’snd. p 06,

Machine Knlvos for Wood working Machinery, Book
m Paper Mills. Largo knifo work s spectal

-i%l of!nh.u'll‘ull;l Vl:o ‘hyl:::
A& (o, Megelsville, N
ﬁrM’almthn.m sy, p w7,

superior to any English guns for the same price. For
desoription, see SCT. AMERICAN of May 2. Send for

Dirylog upparatus, w Ja Jobuuu
| Blectrotype mould, E. B. Sheldon ..

Cooklo soparator, D, Nrubaker .
Collar, horae, T Hopburn.,
Commodo, A. Climlo., ... YesseuNsuinaneINN
Copylng process, dry, Kwayssor & llulul
Cork taporing machine, ¥, L. Blalr....., . A
Corn husking machine, ¥, L, Collls.... ..o wans 2905
Corn husking machine roller, B. A, llourquln
Corn popper, . Lumbert.
Cornloo, window, I I, amy PP,
Cranks, dovics for overcoming

Of, O Lo FIOISODUIMNN o wovvarinrs srriirsiinis 228,185
Crochot needlos, manufacture of, J A Hmith, ... 298404
Crucible furnaces, hydrocarbon burner for, 1. M

|Seamnns ..
Cullery, wekct. : .
Danger slgonl, M, A, Voiburgh
Diagram for thoutors, oto., LT, Lomomn, . g .- 28,200
Domestie boller, €. Friedeborn...... T Craveees 228,850
Drawing, apparatus for assisting in, W. Il O, Poa-

DOBY creernnsescscnssasnins

Exercising machine, F. Saunders ...

Fastoning device, B, F. Miller. ..,

circular to Hodgkins & Halgh, Dealers In G \|
Sporting Goods, 30 Broadway, New York.

Telephones —-lnmum of lmprovements m Tele- |
b und T honic Apparatus are requested to com-
mnnmle with the Scottiah Telophonie Exchango, Limi-
ted, 3 St. Androw Square, Bdinburgh, Scotland. J. G.
Lorrain, Geperal Manager.

Pat. Steam Hoisting Mach'y, See illus. adv., p. 413,
Hydraulic Cylinders, Wheels, and Pinjons, Machinery
Castings; all kinds; strong and duradle; and easily
worked, Tonslle strength not Jess than 6500 Ibs. to
square in. Pittaburgh Steel Casting Co., Pittsburgh, Pa.
C. J. Pitt & Co., Show Case Manufacturers, 226 Canal
| St, New York. Onders promptly attended to. Send for
illostrated catalogue with prices.

For best low price Planer and Matener, and Iatest
tmproved Sash, Door, and Blln1 Macbinery, Send for
catalogue to Rowley & Hermanoce, Willismsport, Pa,
Elevators,—8tokes & Parrish, Phila., Pa.  See p. 412,
Penfleld (Pulley) Block Works, Seo lllus, ady, p. 413,
4 to 40 H. P. Steam Engines. See adv. p. 413
e ——— e et
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INDEX OF INVENTIONS
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Letters Patent of lhe United States were
Granted In the Week Ending

June 1, 1880,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.)

A printed copy of the specification and drawing of aoy |
patent Lo the annexed list, also of any patent issued |
since 1506, will be furnished from this ofice for one dol- |
far. In ordering please state the number and date of the
patoot destred, and remit to Munn & Co, 37 Park Row,
New York city. We also furnish coples of patents
granted prior to 1565; but at Increased oost, uum-nd-i
mummu«.mmumbym

Adding muchine, C, P, Sullivan . sisehepases zu {16
Advertising chieckor board, 11, P, Eyseubleh..... 208,53
Annunolator, poneumatic, D, & 1. Morris o 228207
Axle lubriontor, cur, C, D. Flynt ....
Axle labrioator, vebicle, L. Adams ,
Bale tlo, W. 8. B . Bevey .....ovv vaees
Baling press, 11. O King........

| Fenoe nall, wire, E. L. Warren .........

| Lifting jnck, J. State,....... $hiasas srasians

Bodstend, Invalld, E. Conover,...... oo SIS
Bodstead, sofa, U. S, B, Spoorl et al.. ..o ovveininns 28,408
Belting and process of manufacture, oouon. M.

GR35 525 v 5ot aaceniin Waesnvasaubisnsantnssionsea SN100
Belts, lacing, O. C. POMEIOY . vvreivreanenanns & &"M]
Herth for vessels, self-lovoling, D. Hoston m 2N

Berth for vossels, self-leveling, C. C. m«m 2= |
Berth, self-develing ship's, C. C. Sanderson....... BT
Hindars, knot tyer for self, W. Stephens ......... 2]\

Blacking and polishing boots and shoes, machine
107, P, I, ABAOYO. coiiovivenrsosonssnisnnpnn o ee BR207
Blower, fan, . Allen....... s ml

Boot aad gaiter, robber. G. 11, Bantord. . .. ... 2088 |

4 a.m[
ves TS
. 250 |

Bow steisgs, cuteh for, C. x.'l'x'.'m

Brucelot, . BE. Hayward ., vous "y m.m
Hrmoelet, A, Vester ........ ' aiiss oo 238, lJ.‘n'
Bran cloanor, L Gathmann, ... .coviviiviiniiienons .50
Brick, pottory, ete., kiln for bnmlnl, B Mmol- e
Buekboard, B HIL. ...cooiinrniiniiiconnas oiedvioe oo TN

Buekle, tax, D). 0. Fosgnte, . INNS
« TS |
.o |
...”,m;
o 280

228 2 |

Tutton fastenor, . Bllnbrlllln
HButton, sleoyn nnd ouf, H, Mclumnll
Buattons, muchine for mnln.. w.w W.dc
Can, 1), Bennott..

Can lnunlng 1 l!m
Car pling. Kut?‘ 1 sveine
Car coupling. ) ¥, Seantey ... ...,

LI
N 1]
e T2 |

Car wheel, J, A. Woodbary

Car wheel ehill, W. Wilmington ..., . 0

Cars, hall oerd guide fer ratiway, § L, § 'lnlof , e

Carpet oo, G. J, Meknboll
Carpol awonpor. . W, Jolinson
Carriage top, B, 8. Sertpture (... eoo....
Carringe top rost, G, Miles ....,... .. .
Carteidign sholin sanctiing for drawing, A.C. llnm-u om0 |

LN L
B |
.20

LB | Mpes, tubing ete

Faucet attach C. A. Ragglo.

Fertllizers, process and apparntus for the manu-
facture of, W. PIUIOr. ...oovviviriinisinannncen b

Firearm, breech-loading, W. H. Baker.,.

Fluted fabrics, machine for creasing, l! l!ton-
PORRI oovoisvrennnsinrraesssas. susesside

Frult basket, H. B, l‘rundul oon

Fuel, process and apparatus !ot bcmuu pulver-
trod, A. Fabor de Faur,

Glass furnace, I, I, Atterbury...... S vavisihevisee 228206

Glusswure, machine for grinding, A. M. Bacon... 235,164
Glove fastener, Smith & Hassall..... cooviiiiini.. 22840

Governor, elevator, L. II, Small .
Govornor for marine engines, W.
Governor for middlings puriflers, ote, fooed, W.

Donlon «.oaveiianinn Vouusyivasnats sasatmanasevpA
Gmin conveyer, tlo, F. A. Luok
Graln meter, J. B, SODOF . ove v viirniinrine .

Graln soparator, magnetic, C. B, l-‘ﬂu (r)..
Grato, fire, B, MONOUSE ., evirersssensains
Grinding and polishing whool. G. Tart ..
Hammor Iftor, drop, C. G, Cross ...
Harnoess, breast, J. W. Cooper ...
Harrow, 8. A. Bollinger. .....

Harrow, O. W. Page..........

Harvestor, Jones & Emerson. .

Header, gulding. W. H. Kotfi . .cocov vve v aeees
Heatlng and ventilating apparatus, J. W. Geddes 23,18
Hinge, spring, L. Bommer .......ccceeue us R 25 04

Hitching strap, J. C. Covert .. ..., ... .o .. ... 228530
Hoes and other tools, oye for, J. R. Thomas. .... 28419
Hog holder and nose ring earrier, W. A, Stark. ... 2255
Horse hoof pad. A. J. 1ockie. . <oz veeevivn areee 2000
Horse power equalizer, W T G Cobd ... .
Horse power swoep, J. Branning ...
Horseshoo nal) machine, J Roy... 2330
Hose coupling, 8. Adlam, Jr.....
Hoso coupling, M. B. HUL,....
Hot alr furnace, B. W. Felton .
Hydmulie joint, E. D. Meler. .
1ndigo blue, making artificlal, A Bunr..
Lamp, oar, G. SCORTAYO .o irtsrnarnnirarses
Lamp globe, G. Chnppel . ...
Lamp, stroot, J. G, Miner. .
Luat, W. J. Crowloy. ...
Latch, G. I, Crandal .. .
Life protector for rallway nlb.!..l !lomnnn . 28558
. 28
a8 Wl

s

bessessnn

Lithographio press, J. A. 'arks
Look, ¢
Locomotive, J. B, Smith .

Locomotive cope, K. A, Porry. . 28
Looomotive engine, 3. W. Clardy. .. .ovivivinnen -2/
Locomotive lubirleator, W. P, Phillips ..... . ..... 2:15 |
Loom for weaving ganse fabefos, A Mclean. ..., 2558
Loom shedding mechanism, H. Halerofx.....

Loom temple, E. Hamilton, ve oo

Loom templo, J. & L. Hardaker.,
Labricator, W. P Phillips
Maah machine, W. Cralg. ve
Mash rake, whisky, D, L, Onvn
Mash stirrer. G. Schoek .
Measuring machine, clotb, l! l hlt'
Middlings puritier. J. B, Martin .,
Milk cooter, T, Btahlor....,.
MU patl Bolder, AL C DOAEO. cooviiiiie siinin weee 283N
Mining snd oxoavating npparntus, 5. M. Ilucon-
tobler. . . .. werienes 228350
Mortising mu'hlne. l ll N Clnrtwn (r) ........ ’
Nickel, solution for eléctro-deposition of, J.
POWON eivieioveiinnarnnsieiences
OI1 and 1and oll, treatmont of potn)loum Iubrim-
SIS Vs P IOTRPAD s cavons o aavesarronss
Ora soparatar, magoetio, T, A BAWON ..ol o 2MaN

| Paoking for plston rods, ete., metallie, L. Katsen.
ateln

v 2o |
L THMIT | Packing for steam cogines. spring, J. W, Smith. . 22w | Koy bow. G, 8. larkentin .. ...

| Paoking, piston, W. M. Thompson. Jr, ... .. ..
Packing, piston rod, It B 1L GouM,
Padlock. MgDonald & MoAllister (r

a.m‘

Car coupling, Momand & BEdwards Pantaloons, F. I Oarmey . covvvvecininn weaes TN
(:Armpllalhnol. G Boart .0y vaiee vee 29400 l'npnrhndlnlelllno. O, A, Chandier ..., WAn
Car door boit. A. W, Zimmerman. ,,, .. BN | Paper Roor covering, compound, I, Hayward. ... 5194

.. N4 Paper for bank potes. ohecks. ote., J Sangster.., Zmzn | Olgses, Glgho & Fresehil, ..o,

Parchment or Mmlm paper, mhlna artin.

oial, LWL G, Bhrhisndt | a‘

Cars upom raflways. running.J R, Cox ....,...... ZRAW | Pons, potnting, B Wilay .......... peseinasy
Carburmting gas and alr, W, M. Yackson 2T | Pormutation ook, d. 11 (‘oﬂi ----------------- . A0
Card tooth, sprmrstas Tor tempering wire lur. W, POt nognily boll ana ro.

¥ Dateman. .. ... -y . touohing, \?h Osborne . 80850
Carpet fastaner, W, nmy ............. . TEam |

hotographio background, see o-uur lur lnrmln.

W F Ashe. « ‘e . IH
Plotare suppeort, ﬂ I Nrown, ~' > 28N
Pillow sham holder. M, A. Bloars e

protootor for Uhe |lan~ulrd

ends of, 11 E. Doya o8 , s
Contoring maching, J. 0 Dimser..... ... ...... M9 | TIARter o, T Mo O, IINTOAT. ¢ v +rvs vesosvonsns “|
Ohialr sonts wiid Dacks, making. P n Vat(no L IR Mlanter, corn. A Hoarst ikl verenve « SUREIN
Chandeler, extenston. (3 Wohner S Planter, sorn, A Roostetler,, ... oo . o=
Choese pross, M. B. Fraser i) .....vve.sse. 925 | Plow attachment. J. R. Hartaugh .. s

——————— - -
nersl Lands Prospec 1 P, eess TR0 | Plumbers’ traps, manufacture of, J. ua(mnuy “
M ted, Artosiun Wells Borsd, by { Cioano pross, G. ¥, White .. o ABEve Y Vi e

% . P Soo p. 881, | Chooso val, J. B. Marquis y . 228000 | Prosorving evapornted froite and vegetables, I
UM 1) 0. SPR EH TRV, 281 800.P Chuok, J, 1L, Wontoott, e 2BA% Q. BB sy eadaines cisvassyee sy esyevdvisted u.m
Rolbtone Mav. o Wood Warking: Moeh®y ad. p. 880 Churn, 1, Rhoadow (1) ... .o 0.5 | Printer's clm'w. (.}! glr:‘nl:n&;lln : 4 ::)I
{ Phoeols and Machinory, A ) Clook, mlarm, ' OKrobOr ..o v e W20 | Printor's quoin, €. G. Squintanl,, ¥ 10
1 2‘::‘::;[:’“::‘:“‘,?::‘\!“0 (;n'mk Jaws, {':'l”'- Clook, ealondar, O, 8, Lowls euaNOALo vee 29201 | Printer's type coso, J. T, Edson. ..., oM
l:lll that upors should l‘luo prices of thoso first cluss ok ouse, G, Havoll. . vernriinvsene - 20108 | Pulley, J. B. Stockbam......... TN
goods, Am“::mn'rmn Drill Co.. Meredithvillo, N, H. | Cloth prossing muchine, P, Miller. . 2555 | Pamp, W. 8. Laney....... P
Oluteh, W.J. Ray ...... Qesnens seanvhd 223210 | Pump, Ige, P, T, Perkins.,. m

Pump, rotary, J. Hallner.... ...
Pump, steam Jot, Randall & Tuttle..
Iullway bonds, stop motion for, H. T, Hpe
Rallwny jolnts, noglo splice for, J. D. Hoawks.. II,M
Rallway signal apparatus, electrie, O, Om . 28,181
Range, D. H. Natlon ...... aevssness o SO0, 000, ﬂ”. 2|
Rechniog chalr, T G. Magolre...cocoorvrossiseneces 22900
Refrigerating and loe moking apparatus, O, P, G.
LADAG 5 7\ a e Vs vassonnashia PRI
Rivots, making tubulur, G. W Tuoker .o oooviiins
Rook drilly and earth augers, maohine for opers-
ting, G, Toylor. .ooveveiiens i WY ddedees
Rubber bottles, ete,, closing th. oponlnu fo In-
dia, T, J. Maynll 5
Rubber, ornamenting hard, Il..
Hash cord fastener and sash lock, oombined, !.V.
“Hoaford .....iies ee wevsnininne das suaeve 2B
Sush cord uuldo. u, H. N. Ghrklon (r).
Snah fast 2 ’

ARee heswaen

Sorew threads, device !oreuwn(..! C. Williams, 244009
Sealing packages, E. A. McAlpin. ...,
Seaming machine, F. A. Walsh.. .., o
Sewing machine balance wheel pulley, I.Nler“
Sheet metal Jolot, C. Wrght ... «ovvienivnrnennncs 220
Shirt, G. C. Hennlng
£hoe, J. J. Soyder....
£hoe support, rubber, J. G. Forewaa ,
Shoulder brace, C. A. Wiliammson ...
Sign, fexible, F. Tuchfarber (r).....
Skiving machine, W. S. Fitagerald..
Skylight, W. D, Smfth..............
Smoker'skit, T. V. Curtis. ..
Soap and other materials, sppamtus

W., 5, W, Jdr, & A. W. Cornwall .............., 24350
Soap, machine for mixing materials for making,

W.,Sr, W, Jdr, & A. W. Cornwall..............

Soap, process and apparatus for unauu.w..lr.,

A W COTRWAIL oo onssuraehss idrdanissas e
Sodanter apparutus tor generating gas !or.
Smrk nrmsmr. Iooomouvo, D. I WHIM..
Spool box, C. TOIDEr s.viv seveiirsneiies
Stamp, hund, T, Berridge. .......
Stamp, postage, J. Macdonough
Steam engine, J. C. Miller . .. ...u
Steam engine recorder, G H. Croaby...
Steam geoerator, N, EatoD...o.covvos eslhe
Stove, A. C Barstow .......

Stove, hay, Stocum & Merrill

Tacklo or pulley block, T R. Ferrall ..
Telephone, 8. Russell ..evenvrennnnnn.,
Telophone elroult switeh. G. L. Anders e DM
Tolephones, dental attachment for, H. G, Flake.. 25,54
Testing machine T Olsen................ vesnenees SHIH
Textile and other materials, machine for cutting,

B WETES O o0 s - saiviacisesanibasginmtrmnsish
Textlle fabrics, maohine for cutting, A.Wlnlm
Tiekot holder, O Scherich. ..

Treadlo mechanixm, D. 8. Van Wyet
Troadle powoer machine, G. W. Ziegler. .
Troe protector, J, W, RIChards........ ....ces
T‘l’uﬂm'm fiitter for milliners', J. Lunban..... 28 56

e BB102
Valve, balancod, K. D. Meler. ..
Vapor burner, W. I, Smith (r).
Vehlolo spring, . M. Kelth, .. .....
Vent for beer barrols, O, z‘ﬂemoeh :
Vossols, apparatus for nnloadlu oou. oto.. trom.
Cooney & Swunston......
Viso and clamp, J. Brady...
Wagon, road, C. W, lchdo..
Wagon running gear. G. W. Burr....
Wash botler, 0. Tilton...

TR
Washing and wringlog machine, oonblnd. C.H.

WOk siiiivi Bisosuinrscsnins ananneetsrRettitehas
Wn-blncuwu.l' B POtd i wiiarinsnnnes ooo BRIN
Wu-felmlnmumm.wm g% )
Water b K. MoDonald
Water heater, firepince, I, l. m o TS
Whiffletreo hook, B, Wanvahan. .......covsveennsaes 2085
Windinss looking gear, mumnmm.. L
Winamill, A BOBIMIY oot curecinne sovsesnee
Window soreon, 8, Porrin,......
Wire stretohor, 11 mmnnm
Wood bit, L. 'l’hnuon..... .....

Carpets, T, I Stoarns .........
Carrlago door fondoer, M, W §
Comn HA lttors, J W, Rogors. ..

wmmwam
P'onctl cnsos, 1. V. Pairehild. .
| Btstuary, group of, J. Rogers. ...

TRADE MARKS,
Clgars, B Aschormann & 00..cuciiiiiriiias snasess T50

Dry goods, Eddystono Man:
Flour, B. B, PORmmL Ir . cciaicensirienssensas
'rints, Badystone Manufacturing Company.
Bonp, Uy Davis & 000 covnvivanna, Peaseatianin aiss
Toan, table, Bandors & Goorgo
Veloolpodes, N, 8. . Porkine
—

English Patonts Issued (o Americans,
From May 25 to June 1, 1890, (nolusive.
Anthmacite, obtalatog, ©. M. Warren, Norgolk, Muas.

Burners and generstors for b X
vidpsgens or hydrocatbons, B. G. Furber,

Corsats, L. C. Warner, Now York elity.

Engines, locomative, W. P. Haussey, Philadelphis, Pa.
Viltoring apparatus, G, H. Moore, Norwich, Conn.

Sveniaduninninaeranaranar ¥
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¢ ~ Bdutisements. THE BLAKE “LION AND EAGLE" CRUSHER, @y |
,.l u.r. ench insertiog 75 conts n line, i'l::‘::;llll:"l;‘:slr':‘t‘nll'nr"r"q‘l‘ll::ll-":.. 'y"u:u'u'«'u‘ t{::vn-nll-: : l‘clc’.'.u'.;‘.'.': '.'.:m':.';:.k:n ull.:lllmt’;::- 3 Al

|“c n(u, onch tnserction « S1.00 0 line,
(About alght words to u Hine.)

Engravings nuu head advertisements at the same rale

per line, Oy measuremnent, ax the lettor press,  Advers Lows than alf the oxpense for ropairs.  Address

tisernents st be received af publication afice as varly ° ! E. 8. BLAKE & O0., Plitsburah, P,

as Thursday morning (o appear in nert lsse, " sole Pr ropriotors and (YA T gy
£ The publishers of this paper guarkntee to adygyp. | =

liunnomulullun of not less than W00 coples every

wookly lasud,

rifth Edition Just Ready,

The Complete Practical Machinist :

eing Lathe Work, Vise Work, Drills and D
E%:'m Dies, Hardoning nnd Tompering l;ln &mll‘nru

Power to drive. and is transported at much loss ox

Ponso (Eho sire most used

rl‘ hf'llhu sevoral |)...um|n‘ pounds loss than the unlmproyed Iln.n inel.
r T"n- lowa than half the thme 1n olling and other wanipulation, nnd

Delamater Steam Pumps,| THE DRIVEN WELL

For over N Town and County privileges for making Driy
y variety of work, Wells and selllng  Lloonses under ths 1--Inl-llnhvd

Model En Engines.

Complotosots of

CASTINGS

E URK P MP Amevican Deiven Well Patent, loased by the year |
S |NG ENGINES. Lo rosponnible partios, by
DELAMATER I W WM. D. ANDREWS & BRO., |
Tso of Toals, ete., oto, I Joshua .

tm«ll by 10 engravings., BIfth odition, r‘u“v“l'mll"“l'n RON ORKS

postage. N g F

coxTeNTs: Chapter L Latho and Machins Tools. sud Fouudt r.’ Roo IN
Work. Crow uullln( Tnnln Gonernl Obaoryi- ()ﬂlco, ho' 10 CORTLAN "T S'l‘-! For stoop or fiat roofs, Applied by ordinary workmen
tions on Inlln- Work ming Kocentrion, ViI,

Bars w, XL Tw ) N A { = ) Agonts Wanted, T NEW, & John Stroet, Now York,

¥ 1. Tapa llul Dios. V:r‘m:wu:k"'l‘ul;:'izl Hl&n‘ ESTABLISHED l S41. =
Milling Tools, <o Caloulnte tl N )
Pullegs, ol XVIIL The Milde Valve: reg]ar frticols,

235 BROADWAY, NEW YORK.
one vol., 190, 516 pagos. Price §2.00 by mall, troo of | BBoller Makers, Engine Bullders,

1L l‘uum-uw«duud Food, 111, nn'rln Tools for Latho

Hand Turging. VIl l‘brllllm{ I A Tachaurios VIL | Works, Foot of W. 18th St., North River, New York, | 8 one-third tho cost of tin, Ciroulurs and samples ree.
Fitting Conneotin o Py R Milling Machinos wnd XX €OT (not pulnu-cl White Duck)

Set n o Valve, XX, Pumps Indox,

'I‘}:"c ‘Il-n ulhlln}n. :
o Modern eactice of ‘\mvrlouu Muochinists
and Englnoers, Oy Bghort I, Walson, .
by N engravings, l:n’l'n. s "huml‘;‘ﬂ‘(l) _
¥ The above or any of our “m)ll uunl by mall, freo for making small
u{‘wnu\uu nt the |mhl{o |h:n price. | Model steam Engines 1 1-2 In. bore, Sin. stroke, price, #4;
“l'.‘"ll“' nnd onlarged OATALOGUE OF PRACTICAL | ditto 2 in. bore, £ In. stroke, price, #10, samo stylo (0} c'ul
AND '4 II:N"“IVI(‘ BOOKS W pagos, Bvo—sont froo to any | Goar Whools and Parts of Models. All kinds of all
one who will furnish his nddross, | "Mools and Matorials, ( “atalogue Froe, (.olm\nw d:
s lnel“ﬁ?‘olmv BAIRD & CO.. \\ IGHTTMAN, 170 Wunhlnulun Stroot, Iluulnu Muany
ndustrin blishors, Hooksollers, and Importers, .1~| TTERING CURED b
s | > y Batea' Applinnoes, Hend
S10 Walnut Sty Philadelphin, Pa. ror deseription m\uuwm & Co,, Box ¥ A 5, Now York,
dron. J D L0 D, For 30 cix.

FOR SALE. SPARE THE CROTON AND SAVE THE COST, oxt Prepiy oxprossage to any rall
II\ ‘ N ’ rond station vnulor Mixslssippl River and north of Mason
P ﬁll .OtA(;ltvlmo(sulmrxxIE&ml:;.\t‘ml}:."igut;)I})s? Drlv en Or ube ells aud Dixon's oo, For 23 centws, In Minnesota, Missourl,

27 MWIDE S
WEIGHT 12 L0 %
MEAS. \2 CuBIC FT

No mattress or plilows required.
k It Dty tho Imrl* as ;:h-mnnlly
. Self-fs

llwt :.nmp—
me CLInKS, sportan llu Inwn pinzza, or
oolest place d for invallds or chil-

Makon a porfoot b
Bottor than a b

Prico and lowa,
furnished to large consumers of Croton and Ridgewood MEMON W, LADD, 108 Falton _St., Bos-
(] ™ Water. WAL D, ANDREWS & BRO,, 28 Brondway, N, Y, A7 Canal 8t New York; 166 North Second St.,
; w !’.’:i who control the patent forGreen's American Drivon Well, 'hlln 4 W Market St Unluu(o Sond for Circulars.
By, — =]
g i SR :
" zg ZE
= {cr ;
= _‘afg . BEST IN THE WORLD,
< O = For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps.
o0 o " B ropresents that part of tho packing which, when In use, Is In contact with the Plston Rod.
—— r: th';- v.;llmt'llc l}nfk which Keops tho part B against the rod with sufMiclont pressure to be steam-tight, and yet
880 1880. creates bu e friction.

This Packing 15 made in longths of about 20 foot, nnd of all sizes from ¥ to 2 Inches square.
JOHN H. CHEEVER, Trens, NEW YORK BELTING & PACKING CO., 57 & 85 Park Row, New York,

Green House
Heating and
Ventilating
Apparatus.

Piisura Expositon Soiey.

JOHN R.WIHITLEY & CO.

European Representutives of Amoerican Houses, with
First-class Agentaln the prineipal In(humnluml agricul.

THE FOURTH
tural conters and clties In Kurope, London, 7 Poultry,

EXPOSITION AND FAIR | gicomeailetiotis Rutio, Kovsonth il

Will open to the public Thursday, September 2, and re- | J W. & Co. purchase PParis goods on commission ot
main open duy and evening (Sundays lxcoplod) until | shippers’ discounts,
Nu.urdny. October Oth, 1880,

Blank forms of npplluulun for space, Prospectus, and
Pﬁinlum list may be had by nddressing tho secretary.

bitors are earnestly requested to make early ap- S
plication for ngnre thus enabling the managers to better L 114 %
ole Exhibition. AL

Base Burning
Water Heaters,

For Small Conservatories,

HITCHINGS & (0,

= No.233 Mercer Street,
New York.,

Pond’s Tools,

Enzine Lathes, Planers, Drills, &e.

'DAVID W. POND, Worcester, Mass.
Johuson's Patent Ouiversal Lathe Cnuck ‘Lathes, Planers Shapers

Drills, Bolt and Gear Cutters, Milling Machines. Special
Muchinery. E.GOULD & EBERHARDT, Newark. N. J.

‘ ERS
Now Machinery Hall; new Engine and Bollars. |
?{:nufa turers and lnrantom should nvu{l themselves | OR 2 1(
o ¢ unsurpassed factlities offered by th ition ! g ! 1 IR 0 LHE ST ‘

for the introduction of new machinery to L!m publie.

Ofice, GERMANIA BANK BUILDING, 89 Wood St
nrge or small nmounu $35 or §25

arsange the
UP 34

P. 0. BOX S95.
E. . YouxNa,

L C. PATTERSON, !
General Mannger. Secre
JORN D. BAILEY, Asst, )l.nnnger and Cashler.

& CO., (,oxnmlulon Llcrch.nnu,
lwhSalle SL CBICAGO ILL., for Circulara

TELEPHON E ¥t B |

free. Buwuxn& Co., Mallet Creek, Ohio.

L —
TALLMANZI MSFADDEN-PHILADELPHIAS

Cigar Box Lumber,

MANUFACTURED by our NEW PATENT PIOCBS.

The Best in the World.
SPANISH CEDAR,
MAHOGANY,

POPLAR. I ET PLUNGER STEAM PUMPS,
e I e SR T FOR EVERY DUTY
T T T T iy =i
¢ Of our esta ent, S Ol ce -
GEg . BBt SO, w. . | VALLEY MACHINE CO.,
MOSQUITO CATCHER. EASTHAMPTON, MASS.

Will clear your room in & few minutes without smoke,
GR/SCOM & COSz= ALAND’S

soll, or grease. Price 5 cents. Send for circular. Agc.nu
wanted everywhere. Good terms. L. T. JONES,
S VALVE REFITTING MACHINE Silent Tujector,
< _—— POTTSVILLE. Blom & Exhauster, 3 @

cOE BRASS MFG ¢

BR"SS WOLCOTTVILLE CONN.

e
o Sy
WIRE
co PFER MATERIALS FOR METALLIC. AND
IN SHEETST MMUNiTion » speciAtT Y BLANKS

Lambertville Iron Works, Lambertyille, N. J.

}

0

166 Light Street, Baltimore, Md.
Apply lu

Roots' New Iron Bmwsn.

k ~- D
P e Pl D=
Steel Castmgs

0 1b, welght, true to pattern, of unequaled WOOd WO] kl‘]O' Machll]el Y’

uglnw-- snd durabill IM'U& rank Shafts = Sach as Woodworth l'uulm Tonguing, and Grooving
onr Whoels of this I now ranning prove | Machines, Danlel’s Planers, Richardson's Patent lm-
or all other Steel Castings, sSend for | proved Tenon achines, Mortising. Moulding, and
Tist, te-Saw Machines, Eastman’s Pat. Miter Machines. and
JASTINGS Co., 407 Library 8t., Phila, Pa. | Wood-Working Machine pry generally. Manufuctured by
\\lllll’llll\ R .& RICHARDSON,
% Sallsbury Street., Woroester, MN
(Shop (-rruwrly oo umcd by R, Il ALL & CO.s

PSE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

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

. 5. TOWNSEND, Gen. Agt, | § Gortsindt, St

WM. COOKE, Selling Agt., 6 Cortlandt Streel,
IAS, BEGGS & CO,, Selling Agts, , 8 Dey Street,

L SEND FOR PRICED CATALOGUE.

O x N : - ——

FOUR SIDED MOULDER, WITH OUT- The attention of Arohiteots, Engineers, and Bullders

#lde bearing. We manufacture §slzes of these monlders. | s called to the great -lnrllnu in prices of wrought
Alro Endless Bod Planers, | STRUCTURA ON.
Mortisers nnd Borers Ten- | [t Is balloved that, were awners fully aware of the small
oning Muchines, Sask Dove- | difforonce In cost which now oxists betweon {ron and
tullers, RBlind Rabbeting  wood. the former, (n many oasos, would be adopted,
Maohines Also & large | thereby saving dnsurance and avoldisg all risk of inter.
yuﬂ..., of other wood ru téon Lo busines In consequence of fire, Book of de.

led Information furnished to Architects, Englneors,
nml Bullders, on application. ]

Forster’s Rock & Ore Breaker and Combined Crnsner and Palverizer.

The simplest machine ever devised jor the purpose,
Partios who have used It constantly for six yoars testify (hul it will do duuhk the work
of any other Orusher, with one-third the Power, snd one-half the expense for keeping In
- ropalr. The smallor aligs ean bo run with Horse Power. ‘
ddress TOTTEN & CO. Pittsburgh Pa,

%hans Pulleys, Hangers, Eic.

Full assortment In store for immediate delivery
Wi, SE RS & OO0,
79 Liberty Street, New York,

SE J“° PORTER MANUF'G CO.
WRO l L M

The New
Economizer,
the only Agris.
cultura N
gino with He.
turn Flue
Baller In uso, 3
Y Send for eir- £
cular to
Poktex Mra.
Co., Limited,

mmmct-s

LT .

T e N.Y
G. G. YOUNG, Gen. .\;.l yl!(urllurul B(., Now York., |

LEV] “0[‘7"!'0\. Munllnuu-r) Pa.

STEAM PUMPS,

THE NORWALK IRON WORKS C0O.,
SOUTH NORWALK. CONN.

P ad
~

STEAM PUMPS.

HENRY H WORTHINGTON,

230 llruudwn‘) N3 Warer St Boston,
nrln-l St st, Louis, Mo,
Ty WORTHINOTON POMPING EXGINES Fair WATIR
WonrKks~Compound, Condensing or Nos-Condensing.
Used tn over 100 Water-Works Stations,

WOoRTHINGTON STEAM PUynes of all sizes nod for all
purposes,

\Prices below those of any
other steam ﬁump in
the mar

w.rrm METERS. on Mrrnul.

KNOW THYSELF,

HE untold miseries that result
from indiscretion in eariy life
may be allevisted and cured.
Those who doobt this assertion
shonld purchase the new medical
work publis by the PEABODY
MEDICAL ITUTE, Boston
entitied THE TENC 14
'E SELF-FPIRESER-
Exhausted vitality,
nervous and physical debllity, or
. vitality tmpaired by the errors of
)'uum or too ¢iose application to business, may be re-
stored and roanhood regained
Two hundredth ition, ised and enlarged, just
published, It is o standurd medical waork, the best in
the English lum‘u.mr written by a phy-hun of great
expericnes, 1o whom was awarded o gold and Jeweled
mrdal by the Nationsl Medieal Associstion. It con-
tains benatiful and very expensive engravings. Three
bundred pages, more tl W valuable preseriptions for
all forms of prevatling disease, the result of wany years
nsive and suceessfal lee, either one of
which \s worth ten tin the nrh, of the book. Bound
rench cloth : price only $1 t by mall. pestpaid,
The London Lancet says: “No person shouid be
without this vaiuable book. Thn author is & noble
benefactor.”
An ustrated sample sent to all on receipt of 6 cents
{ur postage.,
author refers, by permission, to Hon. P, A, BIS-
“P 1.0, t. 6f the Nutional Medical Assoeiation,
Add ARKER, No. 4
Buld N m, Mass. The

author may be consulted on all dis-
cases raqufrlngnklunn-l [ xprncnw T H Y 8 E L F.

EXTRA BA R(- AI\G
Town rights, $10; county, $25. Best novelty yet manu.
ﬁumrc(l. If you want Lo make money, ln-q with
J. H. MARTIN, ﬂnnrnrd 5 &

SWWFCAR&%T%”OEN &
OFC7 S N
23TEE~L2\9".§TE eVERY DSTEEL SPRINGS. e oy

“The 1876 Injector.”

Simple, Darable, and Rnhahlr
valves. Send for {llustrated cir
Wi, SELL th~ & C0., Phila,

lh-qulr--w no special

~)
| CAVEATS, COPYRIGHTS, LABEL

REGISTRATION, EfC,

Messrs, Munn & Co,, In connection with the p abiica-
tion of the SCIENTIFIC AMERICAN, COL jo to examine
Improvements, and to act as Solicitors of Pateata for
Inventors,

In this line of business they have had oveEr TmunTy
YEARS' EXprERIENCE, and now have wagr
for the Preparation of Patent Drawings, Sg
and the Prosecution of Applications for P
United States, Canada, and Forelgm Co
Munn & Co, also attend to the preparation of Caveats
Registration of Labels, Copyrights for Books
Reissues, Assignments, and Reports oo Infr
of Patents, All business Intrusted to th
with special care and prompiness, on very
terme,

We send free of charge, on application, a pawmphlet
contalulng further information about Pater
to procure them; directions concerning Lalk
rights, Designs, Patents, Appeals, Relssues, Infrix
ments, Assiguments, Rejected Cases, Hints on the Sale
of Patents, ete

Foreign Patents . —We also send, free of charoe, 8
Synopsis of Forelgn 'atent Laws, showing the cost and
m-elhud of securing patents in all the principal coun.
tries of the world. American inveniors should bear in

| mind that, as a general rule, any invention that s vals
| able to the patentee in this country fs worth equally as

much in Eogland and some other foreigu countries.
Five pater ts—embracing Canadian, Euoglish, G
French, an | Belgian—will sccure to an inveutor the ex.
clusive mouopoly (o hls discovery among about ox=z
HUSDRED AND FIFrY MiLLioxs of the wost intelligent

Ip@)pl\: in the world. The facilities of business and

steam communicat'on are such that patents can be ob-

‘lalncd abroad by our citizens almost as casily as at

home. The expense to apply for an English patent s
£75; German, $100; Freoch, $100; Belgian, $100; Cana.
dian, $50,

Copios of Patents,—Persons deslting any patent
issued from 189 to November 20, 1866, can be supplied

| with official coples at reasonable cost, the price de®

pending upon the extent of drawings and length of
speciications,

Any patent lssoed since November 0, 1868, at which
tme the Patent Offco commenced printing the draw

| Ings and specifications, may be bhad by remitting to
this oftice §!

A copy of the clalms of auny patent Dsued siuce 1590
will be furnisbied for $1.

When ardering coples, pleaso 1o remit for the same
as above, and siate name of patentee, title of Inven.
tion, and date of patent

A pamphlet, contaluing full directions for obtalulng
United States patents sent free. A handsomely bound
| Reference Book, gllt edges, containe 140 pages and
many engravings and lables important (o every pat-
entee and mechanie, and Is s useful hand book of refer-
once for everyboedy, Price 95 cents, malled free.

Address
MUNN & €O,
Publishiers SCIENTIFIC AMERICAN,
37 Park Row, New York.
BRANCH OFFICE=CQurnar of ¥ and TA Strects,

! Washington, &, .
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wqm.kmm and Saw ML Patterns on bapd, Locality
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I on or sddress the works,
l‘\“ e iymouth, Richiand Co.. 0.

[ B[‘\ICK l P‘ P”A‘E;Fl?;: sAR\ﬁN“:tl)
e -,TheNgngorklce[ﬂag!nqg_ggplpany,

Hn"y S lmpﬂlveﬂ watef WUIKSn il,o“ Pressure Binary Absorption System.

U . : Advantnges over ather Muchines,
Dlﬂ'«"(l Dnmpieg .l .l:,"'w '::,"‘.:..;:."5‘“:.\' ‘;u bﬁ;"r‘:r Ell Makes 3 por cont. more loe. Uses only M water of con.
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- tpounds. Self-lutricating, No Loaks, no -
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the host o protection in the world, Largely | = - .
fords the host fre protectio WM. A. HARRIS.

duces insnmnee risks and premiums. 1. Dispenses
with fire eneines, (n whole or In part duces fire PROVIDENCE, II, I, (FPARK STREET),
-u minutos walk West Trom -lnunn

dnunnmn " ;lwm«- For mlnrmnuuu‘ address the
glunl and “nli bullder

ANUFACTURING ©O., \.nc\.-»r« N Y
llAl{ltlh-( ORLISS hl\Ul\b

Or I'\m( llvu AMIN & HRO, Gon. A
‘ -\uo N. \ Qity,
With Harrels' Patented lmnrovcmrnla.

C'J nml Jb .\-tur
Established l\“ R trom 10 to 1,000 i1, i

JOSEPH C. ’mnn THE BAKER BLOWER.

; ‘l ”“l..“!-l Julul‘l;nl “'Tllmr\".
Saceessar 1o TODD & RAFFERTY, e oL e
PATERSON, N. J.,

Engineer and Machinist.

vautages that they oan be connected
for motion directly with engine withe
oul the use of graring or Lelting."
SEND FOR CATALOGUE,
Flax, Hemp, Jute, Rope. Oakum,
-na sing Machinery. Steam Ene
tollers, et¢  Sole Agent for
.yhno New Patent Acme Stoam

WILBRAHAM BROS.
Engine and Force Pumps combined.

‘ No. 2318 Frunkford Aveuve,
Also owner and exclusive manufacto. : ' !

PHILADELFHIA, PA.
rer of

THE NEW

Baxter Patent Portable Steam Engine.

These engines are sdmimbly adapted to all kinds of
Ught pawer for driving iniog presses, pumping water,

London, Eng., ¥5L

Chilengo, 15 and 154

Delaware Sta

pawing wood, grinding ooffee, ginning cotton, and all
llm!u-{ uﬂrnfluml and mechanical purposes, and are
furnisbed at the tolmwlu jow prices:

1 Horse aw-«r.l 1y Horse ower,§100
2 Horse Fower, \v,llonc ower, 275
3 Horee Powor, J() Horse Power, 350

Bend for dcmwnmhr Address
Jg. O, TODD,
PATERSON. N. J.
Or No. 10 Barclay 8t., New York.

Pilastic Coment and Halr Folt, with or without the

Patent ““AIR SPACE’’ .\h-ngod.
ASBESTOS MATERTALS,

Made from pure Italian Asbestos. In Sber, mill board, and
round packing. THECHALMERS-SPENCE CO,,
TR TRl | 40 Jubn Street. und Foot of . 3th Street, New Yors.

PORTN.Y. ~

TELEGRAPH m’?{?ﬂﬂ-‘ buppues

C. E. JONES & BRO,, CINCINNA l 0.

THE NOLU 2

.,ey(M ol‘ S [‘ gAML

porn Visduet, E. C
Syduey, No S, W, 1P

Clunclnnntl, 217 West Becond #t
Indinnapolls, Corner Maryland and

New Orlenns, 3 Unlon 5t

EMERY WHE!I.S and CGRINDINGC MACHINES.
i THE TANITE CO.

Stroudsburg,

Ordors may be directed to us st uny of the
which wo oarry a stock:

Monroe County, Pa,

following sddresses, ot ench of

Liverpool, Eng., & The
Dale St

sSan Franelsco, 2and { California 8t,

St Lonls, 20 North Third #

K11 to 819 North Secund 8t

Loulsyille, &7 Wost Maln 8t

Noashville, = West sde
Bquare

Androws St Hol. Temple,

Lake 5t

Publie

WOOD SOLE SHOES,
The chonpest, most durable,
warm ., good look . and tho-
roughly waterproof shoe, Par.
tonnriy uvln'u- (1 to Hrewers,
Minors, and all classes of 1ubor-
ors, Bend stamp for olroniar
and price Hst
CHAN, W, COPELAND,

122 Summer S, Boston, Mass,

lll Y ONO BOOTS Ot SHOES
Unless the soles nre protocted from wear by Goodrieh's
Bessemer Steel Rivets,  Guarvintesd to outwear any ulhrr
sole. All dealors soll thesn boots. Taps by mall for o0
ccnty In stampw.  Sond -n por prttorn of slze wanted,
H.C.GO0ODRICH, hureh St \\nr(‘n-lor \lnn

l'Al‘ﬂ’"u sttenilong send (oum—uhn
ot of my Iatest Metallle Plates for graln
g cak. waluut, chestnut, ash, ete, I Lthe
mowt rapld andexeellent manner, woakill
. CALLOW, Cleveland. O

]

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

\W. B. FRANKLIN.V. Pres't, J, M. ALLEN, Pres't.
J. B PIERCE, .\cr).

l‘he Rudmr Patent Single Iron Plane

Made of extra quality lron. A
practical laborsaving tool. Cuts
against the grain equally as well
sa with it, Can be adjusted in-
stantly to cut a coarse or fine
== shaviog, and excels any double
iron plape ever produced. Address LAFLIN MANU.
FAC ‘I'Rl\l,’ CO,, North Elm Street, Westtield, Mass,

! i For hov!n;ihm. --l

Pyx ometers. Ovens, Hot Tiast Pipes,
Boller Flues, Superheated Steam, O1] tills, ete.

4 HENRY W, BULKLEY. 50!; Manufacturer,

:

& Broadway, N. Y.

The Asbestos Packing Co.,

Miners and Manufacturers of isbestos,
BOSTON, MASS,,
OFFER FOR SALE:

.\‘I’E\"rl:l) ASBESTOS ROPE PACKING,

THE \l ACKINNON PEN OR FLUID PENCIL.

Particulars malled Free.
MACKINNON PEN CO.,

. LOOSE . l 200 Broadway, near Fulton >t N, Y. ; oF m'
o - JOURNAL * F ,
“ - . " ! o FNTR : ) - - = 'f’ q M
- % Miix moamn, wrsmaxys roree sareron. | il Stones and Corn Mills.! Sreienfific American
xS .~ SHEATHING FAPER, We make Burr Millstones, Portable Mills, Smut Ma-
: :  meoemr’|  BOILER P R S o i e s ars.

FEEDER

COLUMBIA BICYCLE.

A praciical road machine, Indorsed In the world.
by the medicad profession as the most -
bealthtul of uum- or sports. ~end 3 Simple, Relinble, and Effective,

cent stamp for M
pﬂce l'l u:d !u

e catalogne -uh
ln(- rmation, or W

40,000 IN ACTUAL USE
NATHAN & DREYFUS,

Sole Manufacturers NEW YORK.
fend ?-:v Descriptive Catalogue,
SUPPLIES FROM
HYDRANT PRESSURE

the cheapeatl power known
lavalvable for blowing

THE POPE WF'G CO.,
ﬂ‘mu:rr &Z!R' Boswon, Nno

MACHINISTS' TOOLS.

NEW AXD IMPFROVED PATTERNS,
Send tor new Ulustrated catalogue.

Lathes, Plavers, Drills, &o.

- Chureh Organs, ranning

NEW HAVEN ’uwuu(-ruu“. CO., f Printing Tresses, Sewing
New laven, Coun. achines Howseholds

Tumning Lathes, Seroll

HW.JORNY

- stopes, Coffee
Mills. Xausage

ood Cuttiers,

dohts, Flevators, ete. It
Doeds Iittle room., no Artng
up, feel, sahes, repalrs, en.
neer, explosion. or delay
rance, no coal
iselesa. neal
y 1 willwork
Y pressure of water

I.IQI 1D PRI TS, ROOFING, lﬂll.lll'o\ ERINGS,

e [ S et raprast Cantogy, Comants | WATER MOTOR :

e
H. W. JOHAS l‘l"l. m.‘n u'”"‘ L‘\}.. N. Y. F ."". ""m .l f‘unrlly Up Lot or ¥ horso
"

s b-horse power, and

Bond for :lnullv L

The 659!59,,?,'??9.!!?‘.’,'3!!',?’!.‘.53““V‘ Piotet Artificial Ice Co., llmned

Streets, New York. PO, Box ¥%) 12 Greenwioh S, New Y nrl-
— . | Gusrantsed 10 b llu- most vMelent and eccomomical of alt
existing los and Codd Alr Machines

ll ll(l-‘ ﬂl'l" (II'VII A G AF"V.“."I‘\
The u::nm-uu Barvwe-

&S BECK,
woth ticians, lmwlrlphu s,

nnlr vlrnnu D PRICED CATALOUU R

DIks FOR EYEKY PURPOSE.
STILES & PARKER PRESS €0, Middietown, (1.

STEVENS & 0O
ER_T\NMI( J. Y 4 .
10, Boax 2N, Chicapee Falls, Mass,

BI-SULPHIDE OF CARBON. "c=22%) L0 fhox 3%, Chlcamer Paile, Sinss.
ICE-HOUSE AND RFPHIGFRATOR——

ne aod Dmeosions for constraction, with one /

ration of ol bouse for frult from
season Lo sason. The atr is kept dry J"" througt-
out Lhe yeur st & tomperature of M (o Contained
18 BOIENTIFIC ANERICAN SOrpLaseny. 106, Prioe
W ornts. Tu be kad ot this ofce and of all newsdealors

Ningle and Double Barrel Shot Guns
Porhet Mifles, 'ocket Shat Guns, Gal .r
Bas, Spperior ¥prip
ers Incteding the New Pt Col) -w\n'
Cadigmre | sl oubile Lip Countersioks and
Hathaways' Patent Compdnstion Gnuge

Machines, |
PBiectrie |

S0 at 0 1b, pros- |

Loading Sporting sad Hunters' Pot Riftles ‘

J. T. NOYE & SONS, Buffale, N, Y.

PATENT

OLD ROLLED

SHAFTING.

The fact that this shafting has 53 por cent. greater
st h, a finer Anlsh, and Is truer to gauge, than an
other In use renders it undoubdt edly the most sconowmd
We are also the sole manufacturers of the CrLEnRATED

Cortass' Par.Covruine, and furnish Falleys, Hangers,
oo, Of the most approved styles. Price list malled on
application to JONES & LAUGHLINS,
Try Street, M and M Avenues, Mittaburg, Pa.
PO 5. Cannl Stroet, Chloaga, 11
EF” Stogks of this shafling in lluvr and for sale by
FULLER I)\\\x 1TZ, Boston, Mass.
Geo. Place Machinery Ag nay, l 1 Chambers 5L N, Y.

" Leffel Water Wheels,

With recent improvement
Prices Greatly Reduced.
8000 in succomful operation
FINE NEW PAMPELET IO 1079,
Sent free 10 those interested

James Loffé] & Co,
Springfield,
110 Liberty St.,

N X iy,

A PLANING MILL OUTFIT FOR SALE
| Yory low for oashi. Wil soll all together or each machine
sepamio,

All Brstclass machines, good order,
JOILKERRICK & CO, Indlanapolis, Ind,

].{m.\lll-l* PATENT UNIVERSAL ECOEN.
TIIC MILLS 'l For grinding Bones, Ores, Sand, Ola
Crucibies, Mire Clay, Guanos, O tnhv. Feed, Com,
Corn lnd_d’-h Tobaooo, Souff, Sugar, Salts, Roots,

'-rnm, e, t-nqmn Flaxseod, .\tbonhq. Mien
ele., slever oanmod be ground by other mills,
Als ta, Pristers’ luks, Paste Aing, ete.
JOHN W, THOMBON, sacorwt 10 3 AMES B JAR-

DUS, corner of White and Elm Sta., Xow Y ork.

'°~8’l ]’rmting Press
E R e oo et 9 K8 gt
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hvm W a2 Spectal

atiention given Lo meking

of Drop Dies, Drop atd Ma-

rhine ¥Forgiogs
New Haven, Conn.

HEKTOGH

17-STOP ORGANS

" sbip'd only .95, Patents for the provess of Dy (% Iu.‘ baye boon | o . ~ L
%m«‘ r-'v Yo an s now the vnly gel 0 OOpYing ;ml I .h h can be u-ml’::’n. Iull::dv'!,'lf:\' “'” e
M s.‘l Fusecutod Lo the full extent of the law

HEXKTOGRAFH CO,, 99 and 24 Church Street, New York.,

mer ofer, us. Al lnfringements will be p
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Glasses, Fleld ku\ wra Olases, \u( ‘lunllnl"b !
SPYMcALusTER ety

:
catalogue i'l'he Most Popular Scientific Paper in the World.

l Ouly $3.20 n Year, including postage, Weekly,

| cents by the publishors; six months, $100; three

| socurely semled, and oorrectly sddressed, saldom goed

THH TANITE (,0
STROUDSBURG, PA,

EMERY WHEELS AND GRINDERS.

LAONDON<S 5L, Androws St llul!mrn Vlmt
| TAVERPOOL~ The Temple, Dalo & ety & O

WO0D WORKING MACHINERY

ANIN‘ NG
MATC

IN©
)

Mo sw“f‘

'[H()/"’/’v’b ,;l RVING

BAND 5 SLR‘UIL SAWS

UNIVERSAL - ;
VaRjg 1y wooo WORKERS,

J.A.FAY & C O,

CINCINNATI.O.U.S.A.

Metallic Shingles

| In the world, Bend for descriptive clrevlar and new
pricen to

IRON CLAD MANUFACTURING Q0.
2 Crivy STieer, New Yonk,
SHEPARD'S CELEBRATED

$30 Serew Cutting Foot Latke,

Foot and Power Lathes, Drill Pross
Berolls, Circular and Hand sawy p:‘-
Attachments, Chucks, Mandrels, Twist
Drills, Dog alipers. ete. *end fu'
catalogue of vutfits for amateurs or
artisans.

", 1. ﬂlll(l' wn
1, B, 5 ARD & co,

&7 West Front Street,
Clucinunti, Ohble,

| WANTED.—FIRST-CLASS PARTIES IN
citios to sell Wing's Fan Vonlll-lnn A great m
Rare chance to make money. Soe 8oL, A! Jan. 51, 190,
or send for pamphlots, ote. L. J. WING, or The 'ﬂuunu.
MFG. CO., 80 CUIT Street, Now York.

— -

i CENTENNIAL AND PARIS MEDA LS,

Mason’s Hh- fon Clutelies aui Eleyators,
New and Improved Patterns”

JOLNEY W. MASON & 00, Providence R L, U8 A

BRO SPATSPL TP | )
haf s, Hangers. U YS
BRowk 5 33.".1.' e i

YOLUME XLIIL. NEW SERIES.

52 Numbers n Year.

This widely cirenlated and splendidly lllustrated
paper is published weekly. Every number contalins six-
tecn pages ot useful information, and a large number of
orizinal engravings of new inventions xad Jiscovenes,
representing Eagineering Works, Steam Machinery.
New Inventions, Novelties In Mechanics, Manufactares,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tectare, Agriculture, Horticulture, Natural History, te.

All Classes of Renders find ia Tux SCIESTINC
AMERICAY & popular resume of the Dest scientific in-
formation of the dsy : and It Is the alm of the publishers
to prosent it in an attractive form, avolding as much a4
possible abstruse terms. To every inteiligest wind,
this Journal affords a constant supply of Imstructive
reading. It is promotive of knowledge and progress IS
every community where it ciroulates,

Terms of Subscription.~One copy of Tur SIS
TIr10 AMERICAN will bo sent for one poar - 52 numbery—
postage prepald, to Any subscriter in the United States
or Caoada, on recelpt of three dellars and twenty

months, $1.90,

Clubs.~Oue extra copy of THESCIENTIFIC AMERE
CAN will o suppliod gratis for eoery club of Soe sbacries
sl §L30 each; ndditional coplos at same mmuﬂlmuu
mie.  FPostago prepald.

One copy of THE SCIENTIFIO AMERICAN and one conr
of THE SCTENTIFIO AMERICA N SUPPLYsMENT will bo seot
forane yeur, postage prepald, to any subseribes in the
United States or Canada, on receipt of seren doflars BY
the publishers.

The safest way 10 remit is by Fostal Onter, Denft, o€
Expross. Money carefully placed fnside of envelopes

satray, but Isat the sendor's risk, Addross all jellers
and make all orders, drafis, ete., payable (o

MUNN & CO,,
37 Park Row, Now York.

Te Foarclgn Subscribers.~Under the nnl"" of
| the Postal Uni 0, e SCLENTIFIC AMERICAN I now
by post Zirect from NewYork, with mmu.w-'"'"
ors in Great Britain, Indis, Australia, and sl
British colontes: to France, Austria, Belgium, Getmamn,
Rossia, and all other Kuropoan States; Japsn,
Mexioo, and all States of Central and South Ameries.

othet

Tormsily

| Termn, when sent to forelgn countries, ('.-Mlﬂ““:

$4, g0, for BCLRNTIPIC AMERICA N, | yoars B, golds 3

both SCIENTIFIC AMEMICAN and SUPPLEMEST ‘:'”
ym This Includes post which we pay. low

i postage, - Pk

The Hektograph |

ne

' bard Sta,

| postal order or draft to order of Munn & Qo
Row, New York,

[ FTHE * Sciontific Amerioan * Is printsl with CRAS

ENEU JOHNSON & COK INK 'rnub
y Phiidelphia, and 50 Gold 81 New
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0, D. MUNX, A. K BEACH,
TERMS POR THE SCIENTIFIC AMERICAN,
One ooy, ohe your postage tnotuded. ..o ety 320
One copy, M oolhs, postago Includod .o o )

Clabs,~One extrs copy of THE STESTIFIC AMENICAN will bo supplied
sratie for every clab of fve sibseribers at $33 ench | sdditional coples at
same proportionate rate.  Postage propasd.

Romit by postal order.  Address

MUSN & €O, % Park Row, Now York
£ To Advertisers —The regular  cirealation  of the Sciesmimo
AxeEnicax Is sow Fifty Thousand Coples workly, For 1850 the
pabilshers anticipate a still langer clrenlation
The Sclentifie American Supplement
18 distinet paper from the SOTENTINC ANERICAN. THE SUPPLEMENT

s baned weekly, Brery samber contalns 16 octavo pages, uniform in sise |
with SOLENTIFIC AMERICAN, Terms of subseription for SOPPLEMENT, |

500 & yoar, postage pald, 1o subseribers.  Singlo coples, 10 conts Sold by
all pows dealots throughout the country

Combined Rates —The SCIENTIFIC AMERICAN and SUPPLEMENT
will e sont fur ome yoar, postage froe, on receipt of sevem doflare, Both
PApers to ome address or Mferent nddrosses, s desirml.

The safost way to remit is by drafe, postal onder, or rogistered lettor

Address MUNN & OO 31 Park Row, N. Y.

Selentific American Export Editlon,

mnu PICAMIIOAN Bxport Baition Is n lange and splendid peel-
o‘tnl. M ntm th oh number eontalos  about one hnmlml
pely Ulostratod, cmbraoing @ (1) Most  of the

d’ tlu- four proovding weekly bwaes of the SCIENTIFIC

Alllmﬂx m » -Iunlul nmmv!nr and yaluable information: 21,
raado, -m facturing snnouncemonts of leading honses. |
Nm-m l’-ll' & year, sent
‘i

prepald to any purt of the
mﬂn Woenisa, ¥ \unuhdnmn and others who desire
urelgn trade may have lange, and handsomely displayed an.
Ml-l\-n«l In Ahis odition al & very modermto oost,
ﬂru\uru AMVILIOAN P\I-un Edition has o lange guarnntoed dlrou.
ation In all commeccinl pllm-- throughont the world,  Address MUNN &
O 8T Park How, New York
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THE MILLERS AND THE PATENT LAWS.
We doult whether there has ever bofore been so large and
completo an exhibition of the mechanical applisnces of uny
tende, fn practical operation, as that which was presented
by the Millers’ Internationn] Exhitition just closed at Cinein
natl.  The milling busioess s made great progress within
a fow years past—so groat that o revolution may almost be
said to have been effected therein—and old methods of mak
ing flour are everywhore being superseded by s rudically dif-
ferent system, wherehy the quality of the product is greatly
improved. Nowhere ¢lse han the contrust between the old
and the new method and thelr products been shown in sueh
marked contrast, with such an extensive display of every
kind-of machinery, as iv the Cinclonatl Exhibition, and yet
there is hardly a machive or an article for collateral use in
the trade, which has materially contributed to Its recent pro.
gress, that ix not patented. It is our patent law, the protec-
tion it gives to inventors, the encouragomant it offers to those
who devote their time and means to improving old processes
that has chiefly made this splendid exhibition what ft Is.

And yet, strange as it may scem, with this practical proof
before them of what the patent law has done for their busi-
ness, the millers, in convention assembled, proceeded 10 make
one of the most foolish and unreasonable attacks upon our
patent system we ever remember to have seen formulated,
The Millers' National Association of the United States have
a standing committeo on patents, and ot thelr recent meeting
in Cincinnati this committee made a report, which was
adopted by the convention, avowedly to aid in ** reforming "
our patent laws and practice, and to **measurnbly free users
of patented devices or processes from expensive ltigation,"
ete.  The “reforms " proposed Include nearly every varicty
of ohjection to our patent laws which habitual infringers are
in the habit of urging, and are as follows:

L. “More liberal approprintions by Congress to the Patent
Department, enabling eloser serutiny of applications for
- | patents, and consequent avoidance of the too frequent grant-
ing of patents on elaims in which the essential features of
novelty and usefulness are wanting.” 1s not the committee
aware.that the total expenso of the Patent OfMice is paid by
the inventors themselves, and that the examinations always
involve a search through all like claims over filed in the de-
partment? And if a patent be issued for anything that is
not ““useful,” are not the millers aware that itis invalid and
good for nothing, and % it any great hardship to ask the
millers to let a thing alone if it is not useful?

IT. “ The abolition of the practice of reissue under new
date or title, and sometimes for new things scarcely hinted
at in original.” If a miller obtains a defoctive title to real
estate, through carelessness or error of his own, the courts
will aid him to correct such title when it can be done with-
out prejudice to the rights of others. Why should vot a
patentee, proceeding in good fuith, have the like privilege?
Further than this, a reissue is not valid if it covers *' new
things ™ involving different principles from what were set
forth in the original patent.

IIL “The establishment and maintenance of a special
patent court at Washington to determine the validity of
patents, before which court all parties directly or remotely
interested in any case pending shall have ample time and
|opportunity to belegally and publicly heard.” This is really
a strange point to make in behalf of those who are now so
vigorously protesting against the expense of pateot litiga-
tion. It is proposed to have a new court, which cannot su-
persede, but must be auxilisry to the law machinery
we now have, and to impose upon litigants in all parts of
the country the necessity of a preliminary trial of their case
ut Washington, instead of having the trials take place as at
present in the several districts where they reside.

IV. “The annual assessment of such a tax upon existing
patents ax can only be paid by owners of useful patents,

. wt | and which, in default of payment of renewal tax, will froe

gt | the records of worthless patents.” 1t might just as right
om ,,,""“""" iydrocarton retori. .. T | fully be proposed that all flour mills muking a low grade of

flour should be taxed out of existence. The impositions of
o tax on patents on such grounds would be nothing more
nor less thau dircet robbery,

V. A reasonable limit during which an inventor or
patentes must suceessfully introduce his improvement to
practical wse and notlee, in order to claim againgt any
who may thereufter use the same.”  The present law
makes seventoen years such reasonable limit, during which
the inventor must not only introdace his improvement, but
muke therefrom all the profits which are to pay him for the
time and means he has devoted to its development,  This
Ix the consideration which spurs him to effort, and the pub-
lic, atthe ond of the seventeen years, becomes possessod of
the free right touse his invention or discovery, whoether or
not they pay for its use before that time,

VI. “ Bome more ronsonable measure of damagoes, with
reforence to actunl benefits, in cases of established infringe:

BN o ossaqonesvsnne " U
R R N T R L4 4 b ment.”  The courts always insist upon an accounting to
e °”‘2.ﬂ£'.“l’.ﬂ"--m'&’u~... " el o r ﬁ show what gains or profits an infringor has made by his use,
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at all to him. In many such accountings the dawnges for
Linfriogement have been placed at only six cents, and in all

1 cases they are assessed by the court only after a full hear

ing of “Iml both sides have to say. I s ** reasonabile

" of damages cannot be arrived at on such investi

gation, we fail 1o sco how In this fullible world such object
s even to be attained—that it should necor be reschind
would probably be nearer what the committee would re.
commend.

VIL ““ Greater restrictions in the granting of infusetions,
before the validity of a patont has been tried and extabilivhed,
and also preventing the fixing of excessive bonds in enses
where temporary injunctions are granted ”  The general
practice now is not to grant injunctions until the validity of
a patent has beon established, unless it is evident that the
alleged infringer is deliberately endeavoring to svoid the
consequences of his infringement and escape the jurisdio
tion of the court.  The amount of the bonds which must he
given are in ench case rogulated by the probable measure of
damages, and are so fixed by the courts only after an ex-
amination in which the infringer has an equal right with
the patentee 1o be heard,

VIIL ** An amendment (o the effect that, when new saita

, | are begun under the same patent, in which & decision has

already been made in a Jower court, and appealed to
higher court, the defendant may demand a stay of proceed-

ings pending decision in the higher court, and that he may
become a party in the pending suit, avoiding the unneces.
sary expense of special defense, requiring the taking of testi-

mony, and construction and explanation of models alrendy
on record,” This is according to the general practice of our
courts ut the present time, cxcept that the defendant has no
right to this stay, and to be made a co-defendant in another
suit, unless in nccordance with the judgment of the court,
When a stay of proceedings is granted in such ense it wonld
be a grave injustice to the patentee to allow his rights to go
by default during the pendency of a long litigation, but by
the giving of proper bonds by the defendant the court will
generally grant the stay. :

Finally, to *“ give force to these recommendations,” as the
committee say, it is urged that the nssociation should make
itself ““financially strong,'" to prevent the granting of what
they are pleased to style “ fraudulent patents or reissues,”
for which they would bave paid lawyers constantly “* on the
alert " in Washington, all the millers in the country con-
tributing to funds for such a purpose. Is not this a direct
proposal to attempt to circumyent laws passed in pursnance
of an important provision of the Constitution? And are
not the beneficent effects of those laws written In every
leading feature of the great exhibition now just closing * 1r
the millers, or representatives of any other industry, com-
bine to obstruct the equitable administration of our patent
laws, is it not just possible that inventors and patentees
may, by like combiuations, even more encrgetically ddnd
their legal rights ?

It is matter of astonishment to us that the millers of thid
country, supposing they are truly represented by the com:
mittee, have scen fit to take this view of our patent law.
We should ratber have thought that a system which has
done so much for them would bave met with nothing but
kindly words, and that inventors would have received that
encourngement from them which alone will induce them to
pat forth vigorous efforts to perfect that system of milling
improvements which bas already made such progress, but
which is yet far from haviog attained perfection.

—rt0-O >
“ THERE'S ROOM AT THE TOP.”

The young man ambitious to succeed in any line of busi-
ness should always bear this in mind. There are those in
plenty of mediocre ability, superficial acquirements, and in-
adequate preparation, but the thoroughly trained and com-
petent are scarce. The standard of modern professional re-
quirements has been greatly elevated by the advances which
the world has made within a fow years past, and still higher
demands are constantly being made. The demand for men
who bave a complete knowledge of every department of their
business has always been felt. The extent of that knowledge
widens every year, as improved methods and facilities are
troduced. The ship captain, for instance, whoa few yoears
ago needed only to be aequainted with centuries old theories
of navigation, with what more recent Ifcal explorn:
tions bad added thereto, now finds himself, in this age of
steam, working under totally different conditions, What he

rmerly knew is equally necessary now, but the successful
management of a ship propelled by steam ealls for an en-
tircly new st of ideas and experiences, and the captain who
would at present be a thorough master in his profession should
not only know how to run o steam engine, bk bo a practical
hydraulie engineer, with o good knowledge also of pneu-
muaties and electricity, in order to avail himself of all the
advantages which recent discoveries and inventions have
placed at the disposal of navigators, wheroby more eflicient
work may be done and o higher degree of safoty attained.
There are captains in plenty who are sailing masters oply,
but in proportion ax they are also compotent in these othor
dopartmonts, wheroby they become in fact independent of
their subordinates, do they attain the higher MIIOM and
groater responsibilitics of thelr profession, .«

And what 1 frue in this instance may be said of nearly
overy branch of business, as wo find a like MQ’ for
greater pmplitnde and thoronghness of - pre mmn ol
lines of professional sotivity,  The discoveries ‘m Istry
within u few yeurs past have been of far reaching impor-
tance, and many of them have been such that o first-class doc-
Lor eannol n-uuln ignorant of the advances made and
his position in the front mnk of his profession,  With law-
yers, alwo, o groater familiarity s expected with all depart:
ments of modern science, 5o that many members of the bar
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‘“h. present day may be really classed as oxperts in the
technicalities of important industeics.  And with these de-
mands for a lngher standard of preparation the facilities for
s attainment have heen so multiplied that they are easily
wllltlnlﬂlo reach of all who have the disposition and the
onlm to avall themselves of the opportunities offered,

‘One peouliarity in the conduct of our leading industries,
however, lias operated rather to hinder the attainment of
this higher standard of excellence among workmen in many
cases.  The ¢ division of labor ™ now carried out in such de-
tail 1n most branches of buginess has given us great numbers
of workmen wio know only a small portion of a trade, and,
anless the mechanie be ambitious torise in his avocation, he
becomes little bettor than a machine.  Blacksmiths, machin-
Ists, enrpenters, masons, painters, shocmakers, oto., are now
divided into separate classes of workmen who are masters
only of some specinlty in their trade, rather than the whole
teade, and but seldom endeavor to reach a practical know-
ledge of all the other departments of their own business. To
illustrate from what is certainly one of the least complicated
of our trades, In a mddorn shoe factory we find, besides the
ontters, fitters, and makers of the uppers, there are different
sots of men employed for lasting, heeling, trimming, bur-
nishing, finishing ote., the finfshed boot or shoe in most cases
being the work of six to ten bands, each of whom knows
only how to do his particular part.  This division of labor
undonbtedly gives the best results in the aggregate for the
community, but the ease with which workmen attain pro-
ficiency in one small item of a whole trade undoubtedly tends
to check that ambition o excel which has thus far been the
most marked characteristic of American mechanics,

“T have taken all knowledge to be my province,” wrote
Lord Bacon, in 1592, when he was only thirty-one years of
nge. The expression often ocours to us when we consider
what I8 now expected from first-clnss mechanics as well as
[rom professional men.  Bacon excelled all other men of his
day inn “koowledge of the mutusl relations of all depart-
monts of knowledge,” and his philosophy, more than thut of
nny onoe clse of his time, taught * the art of inventing arts.”
Tuking his meaning in this sense, there are many to-day who

‘might fitly say what Bacon said of himself. But this is pre-
eminently a practical age, and, while it shows the best pos-
sible development of the Baconian philosophy, it requires,
of all who would stand at the head in any department of the
world's activity, an amount of practical knowledge of which
he had only a general conception.  The multitudes which
now erowd upon each other in the competitions of life are of
those who do not meet the eall for that better culture and
more complete preparation of which society can never have
enougb ‘and which the diversified industries and great enter-
prises of modern times will always find ample employment
for. **There 1s always room at the top,” said Daniel Web-
sier, in reply to the inquiry of a young lawyer as to the
chances of success in his profession, and only those who
pursue their avocations, of whatever nature, with this in
mind, are certain to succeed
PATENT PANTS.

As showing the importance of some of the minor patents
the recent litigation of Strauss rs. King, reported in another
column, presents a curious example. This is a patent for
placing a metallic rivet at the pocket seam of the garment,
The defense wus that the use of rivets to strengtben seams
was very old and well known; therefore a patent could not
be sustained specially for securing pocket seams in that way,
Issue was joined, 475 pages of lawyers’ briefs were prepared,
528 witnesses were examined, and 3,361 pages of printed tes-
timony were taken. Judge Blatchford, of the U. 8. Court,
sustained the patent.  Let no man now rivet his pocket seams
without first opening his wallet and paying toll.

——t

ARE RIVER WATERS BAFE!

A very interesting discussion lately took place before the
Chemical Society of London, concerning the comparative
purity of river waters, into which town sewage was allowed
to empty, and concerning the use of such waters for domes-
tic purposes. The discussion was occasioned by the read.
ing of a very able und exhaustive paper by Prof. Tidy, de-
scriptive of his elaborate experiments showing the rapid |

oxidization of various deleterious substances when Inlrw'

duced into running waters. He also cited many examples
of the rapidity of this oxidization in patural river waters,
wherehy immense quantities of sewage wore, during a flow
of only a few miles, rendered inert by oxidization, and such
river water rendered fit for domestic use.  ludecd, wo have |
nenr New York an example of this, The city of Jorsey
City is supplied by water taken by pumps from the Passaio
River, at Bellville, & few miles below the city of Patemon,
N.J. The river receives a large part of the sewage of
Paterson, also the refuse staffs of many manufacturing

establishments, but during its short flow to Bellville these |

bad matters, 50 eminent chemists have certified, are so rap-
idly oxidized as to become inort or changed, rendering the
water pure enough for city people to swallow; and they aro
now drinking lots of it in Jersey City.

In the discussion alluded to, Dr. Frankland combated the
views of Prof. Tidy, and elaimed that the laiter was wrong
in lis proposition about the rapidity of the oxidization; that
W'ﬁ not got rid of in that easy manner; and he wl- |

duced many proofs showing that no such purification wnd
M in river water took place as had been alleged by
Prol. Tidy. The discussion closed in the following interest-
Ing manner:

Scientific Dmerican,

The president, Prof, Roscoe, sald that all must compli-
ment Dr. Frankland on the complete, clear, and withal, ‘
good natured criticism, to which they had listenced with so
much interest, e would nsk Prof. Huxley to say some
thing on the subject of buoterin,

Prof. Huxley did not wish to take part in the chemical
controversy, but it bad struck him on readivg over Dr.
Tidy’s paper that there was o good deal of what he might
venture to call ** biological turbidity " in it. To this tur-
bidity he would, a8 far as was in his power, act as a filter,
He would state briefly ouly what were demonstrable facts,
Discnses caused by what people, not wisely, call germs, ¢. g.,
splenic fever, pig typhoid, ete., are caused invarinbly by |
bodies of the nature of bacteria; they could be cultivated
through twenty to thirty generations, and then when given
to the ox or the pig would invariably give rise to the churac
teristic disease. We have no reason even to imagine that
any body capable of causing disease by such means could be
anything but a body having the nature of a bacterium.
Now, bacteria are just as much plants as mushrooms or cab-
bages, or the Wellingtonia gigantea, o that we know under
what conditions bacteria can live and what they will do. :
Bacteria can be sown in Pasteur's solution just as mustard |
and cress can be sown in the soil; in it they thrive, and the
liquid becomes milky, and he would ask the president
whether there was any known method by which, if one drop
of this Pasteur’s solution were placed in a gallon of water,
its constituents could be estimated. (The president having
answered that he thought it was doubtful, the speaker con-
tinued,) Every cubic inch of such water would contain
50,000 to 100,000 bacteris, and one drop of it would be capa-
ble of exciting a putrefactive fermentation in any substance
capable of undergoing that fermentation. For purposes of
public bealth, the human body may be considered as such a
substance, and we may conceive of a water containing such
organisms, which may be as pure as can be as regards chemi-,
cal analysis, and yet be as regards the human body us deadly
as prussic acid. I am aware that chemists may consider this
as a terrible conclusion, but it is true, and if the public are
guided by percentages alone, they may often be led astray.
The real value of a determination of the quantity of organic
impurity in a water is, that by it a very shrewd notion can
be obtained as to what has had access to that water. If it be
proved that sewage has been mixed with it, there is a very
great chance that the exereta of some diseased person may
be there also.  On the other hand, water may be chemically
gross and yet do no harm to any one, the whole source of
damage being, in the belief of the speaker, in the diseased
germs.  As to the bursting of the envelopes by endosmosis
it was u question whether they had any; bacteria would
be large if one-twenty-thousandth of an inch in diameter;
moreover, ordinary water was full of them, and in it they
could be shaken for an indefinite period without harm. As
long as bacteria bad nutrition, there was no reason to sup-
pose that oxidation or endosmosis would affect them, 1If,
however, they were deprived of nourishment and exposed 10
sunlight the case might be very different.

The secretary then read a few remarks which had been
sent by Dr. Mills, Dr, Mills has ealculated the ratio of

Oxygen consumed
Sum of organic C+N

and finds that it is not constant but varies in different

streams, He does not think it possible to determine the

peat in & water by its tint depth, owing to the difference of
color. River water commonly contains a slimy or peetinous
material, which tends 1o separate out on any substance

which acts as a nuclous. This has, in the author's opinion,

a most potent influence on the purification of river water,

The oxygen theory of the natural purification of waters

seems utterly untenable.  The eriticisms of the author coln- ]
cide in several respects with those already advanced nbovcf
by Dr. Frankland. In conclusion the author expresses his |

andmiration of the patience with which Dr. Tidy has col.

lected his facts, and of the meritorious accurney of his analy-

tieal results,

Prof. Tidy, in his reply, relied mainly on the powerful
testimony given in his behalf by the statisties of the last ten
years. Notwithstanding the possible contaminstion of a
large bulk of river water by a minute drop of a fluid contain-
Ing germs, yet there were as many cases of fever in towns
sipplied solely by well water as in those supplied by river
water; this holds good for towns all over England as well ns
in different districts of the same town,  He took excoption
to the laboratory experiments of Dr. Frankland on oxlda-
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ELECTRICAL PAVEMENTS FOR CITY LOCOMOTION.

The lntest suggestion for the use of electricity as & motive
power is Lo have the streets of cities paved with iron, elther
in blocks or 8o arranged that the pavement will form con-
tinuous electrical conductors, divided into suitable sections,
each section to be charged with electricity by a stationnry
steam engine and dynamo machine of proper size. On the
electrical pavements thus provided, wagons, carringes, firo
engines, omnibuses and other vehicles, each provided with an
clectrical driving wheel, and taking electricity through the
wheel from the pavement, may be run, in any desired direc
tion,with more ease and certainty'than by the present system
of horse locomotion, although that system would not neces.
sarily be interfered with, as those who preferred to use
horses could of course do so. Iron pavements could doubt
less be made that would be quite as serviceable ns the pre-
sent stone blocks. The subject presents a fine opportunity
for students of electricity to exercise their head gear,

Skin Grafting from the Dead,

Dr. J. H. Girdner, house surgeon at Bellevue Hospital,
| has obtained some remarkable and valuable results in skin
grafting during the past year, One patient who required
such treatment refused to furnish grafts from his own arms
or hody, owing to the pain involved; and, unwilling to nsk
another to subject himself to & pain which the person to be
benefited was unwilling to submit to, Dr, Girdner tried the
experiment of taking skin grafts from a corpse.  The doctor
BayS:

““Icuta piece of skin from a patient who died in the
wards a few hours before, first tuking care to inquire whether
the cause of death was due to a poisonous disease or not. 1
then cut the cuticle into small pieces, which I laid on the
granulated surface of the ulcers, and bandaged the leg up
very firmly. In three days the graft began o show signs of
life, a perfect union having taken place, and in o week a
splendid skin, smooth and clustic, had grown over the
ulcerated part, making n complete cure and leaving no scar
behind. Since that time 1 have treated upward of fifty cases
with invariable success, 1 have grafted the skin of an Irish-
man on a negro, and I have grafted the skin of a negro on
an Irishman withease. In both cases the skin lost its origi-
nal color and changed its hue to suit the wearer,

Slave-Making Ants,

It may interest such persons as take pride in physical
prowess 10 know that on the battle field ants distinguish

' | themselves quite as signally as do human beings. Mrs

Mary Treat, in the American Naturalist, thus describes a con-
test which she witnessed between slave-making ants and
black unts: The former were the sggressors, and victorious.
The two columns were one hundred and twenty feet apart.
An ides of the numbers constituting the ranks of the slave-
makers may be gathered from the fact that on the war path,
one hundred and twenty feet in length and a foot wide, they
*“were not thinly scattered, but a vast moving phalanx.”
The blacks, a grand army on their own territory, wounld not
flee. The battle ficld was about twenty-five feet in circum-
ference. A roar, announcing the beginning of hostilities,
lusted for five minutes, * whereas the battle lasted four or
five hours before the reds guined possession of the vast nurse
ries of the blacks,” and it took two days to carry the pupe
and prisoners to their own dominions.

- ——eere—

The Indestructibility of Matter.

This is capable of ready demonstration by preparing a
couple of glass tubes of equal weight, cach being filled with
pure oxygen, .and containing a few particles of carbon, free
from appreciable amount of ash; that prepared from the fine
lonf sugar gives very good results.  The tubes are of pre
clsely equal weight, and are hermetically sealed. By heat-
ng one of them the charcoal is caused to burn, and ulti-
mately to disappear; the tube and coutents, however, is of
course found still to balance the other tube (which has not
been heated), being of precisely the same weight as it was st
first.

Earthquake Warnings,
In a recent lecture on the possibility of foretelling carth-
quakes, Professor Palmierl expressed the bellef that by
means of seismographic stations, telegraphically connected,
for registering and reporting preliminary earth tromblings,

thon; they were doubtless most interesting and mllnlu'hwy.
experiments as regards shaking flulds up in bottles, but they |

| did not represent the flow of a river; thero was no vogela.
lon, no animal life.  As regards the diminution of sodium
ohloride fn the Severn, he contended that plants did cause |
n decrense in the quantity of sodium chiloride in mouaing
water,  As o the Shaunon, he Knew overy inch of it and
perfect streams of black drainage entered into Loeh Derg
nnd elsewhere quite suflicient 1o noconnt for the discropan.
cles noted by Dr. Frankland,  He collected the samples of
water himsell, and did his utmost to collect them falrly.
e had no interest whatever in commending any water, In
conclusion, Prof. Tidy said, that although his paper might |
be considered in some respects an attack on Dr, Frankland,
| ho wished to thank him for tm freedom and the kind way
in which he had met him at every turn, and exprossed o

hope that Dr, Frankland would join him in Aghting the pre-
valling heresios o 0 o upsel

lis, -/20233 ’

it would be possible to forelell earthquakes just as tempests
are now foretold, and 1o issue warnings to threatened dis.
tricts about three days in advance.  He did not expect to
live to see such a systom in operation, but he hoped and in
n measure expeeted that posterity would be benefited by fis
universal and permanent establishment,

— - ——

The Watch Trade of the Unlted States,

The Watcimakers' and Jowelors' Guild of the United
States held a convention in Chicago the second week in
May. In bis address, as President of the Guild, Col. R, E,
P. Shurley said that the demands of the trade now amount
1o 8,000 watches a day, Of this number the large manufae-
toriex of the United States produce 1,550 a day, ss follows:
'The Waltham factory, 750, the Elgin, 500, Springfield, 1.,
80; Hampden Wateh Company, 90; Howard, 20; m
50; Rockford, 40. The number produced hy
lishments was not estimated.  The great body of
walchmakers are uative born,
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. MISCELLANEOUS INVENTIONS,

An improved apparatus for cooling cube sugar has lmc'n
patented by Mr. John V. V. Boorsem, of Brooklyn, N. Y.
The object of this invention is to furnish an apparatus for
cooling cubie sugar after it has been dried, so constructed
that the sugar may be thoroughly cooled quickly aud before
the cubes have had time to stick together,

Mr. Peter C. Freese, of Cayuga, N, Y., has patented an
improvement in vehicle springs, which consists of two
angular frames, upon which the body of the carriage or
wagon rests, and each of the frames has a ring at the point,
and through these rings o stirrup passes, this stirrup being
at the end of a rod adjustably secured to the under side of
the seat, which rests on springs, o that the seat rests entirely
upon the springs.

Mr. Herrmaun Wojan, of Golden's Bridge, N. Y., has'
patented an improved ox-bow fastener which is simple and
convenient. The fastener is formed of two annular plates,
between which an adjustable lever is pivoted eccentrically.
It is scted upon by a cam lever, also pivoted between the two
plates.

An improved hame tag, patented by Mr. Samuel R. Cope- |

land, of Armstrong, 11, consists in a novel construction and |

combination with the trace or tug of a metallic skeloton
frame or keeper, provided with means for holding the trace |
securely in place and for adjusting it at pleasure to suit dif-
ferent animals.

An improved apparatus for drying fruit and vegetables by
heated air, which has for its object to perform the drying
rapidly, uniformly, and conveniently, has been patented by
Mr. Jesse H. Burks, of San Luis Obispo, Cal

Mr. Luke Davis, of Boston, Mass,, has patented a fan at-
tachment for elevators, which consists of a fan fixed in an
clevator car having on one end a sheave, around which a turn
is made of & rope that is stretched taut from'the top to the
bottom of the elevator shaft or well, sorhatasthe car moves
up or down the fan is revolved and eresies a-current of air
1o ventilate the car or shaft. 2

Mr. John F. McCoy, of Beverly, N. J., has patented a tire-
upsetter, o consiructed that it may be used upon an anvil.
It is simple in construetion and convenient and effective,

An improved cigar bunching machine has been patented
by Mr. Moses Greensfelder, of Baltimore, Md. The inven-
tion isembodied in orgunized mechanism for laying a binder,
filling in, rolling up the filler, depositing the bunch in the
mould, and shifting the mould automatically, The details
of construction and operation of parts cannot be clearly de-
scribed without the aid of engravings.

-_—— . re——
ELECTRIC BRAEKE FOR RAILWAY CARS. :

In view of the tremendous speed attained by railway
trains, it is a matter of the greatest importance (o procure
safe, reliable, and powerful brukes, which can be controlled |
from the engine or any other partof the train. Mr. Achard |
has invented a new and very ingenious electric brake,
which is illustrated in the annexed cut taken from La Na-

fure. Two Planté secondary batteries, each charged by
three Daviell elements, are arranged on the first car, and two
like batteries are provided in
the last car. In the engrav-
ing the four secondary piles

|
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oxperiments made with this brake, on the Northern Rail-
way of Franee, a train of thirteen cars, with a speed of
forty-five and n balf miles per hour, wik stopped in (wenty-
one seconds and within n distance of seven hundred and five

feet,

IMPROVEMENT IN HORSESHOES.
Our ongraving represents an improvement in horseahoes
recently patented by Mr. Gelos I Pouvin, of Alpcna,
Mich. Lumbermen, contractors, horserailway  com:

piunies, and others who, in the prosecution of their various
onterprises, employ large numbers of horses, are only (oo
well nware of the great expense attending keeplng their
borses well shod under the present system of farriery, not

POTVIN'S IMPROVED HORSESHOE.

only in the amount of shoes used and the labor to reset them,
but in the valuable time lost in having the animals shod,
and the loss by laming many valuable animals caused by the
necessity of taking off the shoes every time a calk becomes
worn out or broken, thus réquiring the hoof to be pared
down till scarcely anything remaivs to nail the shoe to.

This invention is designed to obviate the neeessity of tak-
ing the shoe from the horse's foot when it needs recalking.

Tv will he admitted that if a leamster can recalk a set of
shoes in ten minutes on the road, in the woods, or in the
barn, he will have made a saving for his employor.

Fig. 1, which is a perspective of the shoe, shows the ex.
treme simplicity of the improvement. In the heels of the
shoe there are slots in which the dovetail studs of the hecl
calks fit snugly; the toe calk is set in a similar manner, and
each calk is secured by a screw, as shown.

Fig. 2 and Fig. 3 represent the calks in detail, and the
screw used in fastening is shown in Fig. 3.

These shoes can be manufactured as cheaply as the ordi-
nary ones, as the calks can be made of malleable iron and
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ground, to see how they would keep. Four months after
he dug them up and found them in perfect preservation, as
sound und fresh and nice ns the day they were burled
Every one knows how well potatoes Keep when properly
covered by earth,  Apples would donbtless do equally well;
and possibly the same method may answer for grapes and
other more perishable fruit. It would not ¢ost much to try
n few experiments in this direction, and success could not
fuil to be advantageous,

silvering by Cold Rubbing,

Make paste by thoroughly grinding in a porcelain mortar,
out of the light, }

Dl i

WALEr ... iiveariiiains Ato 5 on

Chlorldo of silver.. eor T O

Potussinm oxalnte. . 104 oz,

Sult (common table).. 15 on,

Sal MIMONIAL ...ivciiiiniiinns S . B34 OR,
Or,

Chloride of silver
Cream of tartar. .
Salt (common) . .. somn e
Water, to form s paste,

Keep in a covered vessel away from the light. Apply
with & cork or brush to the clean metallie (copper) surface,
and allow the paste to dry. When rinsed in cold water the
silver presents a fine frosted appearance, the brightness of
which may be increased by a few seconds immersion in dj.
lute sulphuric acid or solution of potassium cyanide. The
silvering bears the action of the wire brush and of the byr.
nishing tool very well, and may also be ** oxidized.” Should 5
first silvering not be found safficiently duruble after sergtch
brushing, a second or third coat may be applied. This 4
vering is not so adbering or white on pure copper as upons
gilt surface.

For the reflectors of lanterns the paste is rubbed upon the
reflector with a fine linen pad; then, with another rag, « thin
paste of Spanish white or similar substance is spread over
the reflector and left to dry. Rubbing with a fine ¢lean linen
rag restores the luster aud whiteness of the silvered surface.

The paste is sometimes mixed directly. with the whiting
and left to dry, or until nearly dry, then rubbed down as
described.

‘Transplanting American Oysters.

Recently 1,250,000 American oysters were laid down on
the coast of Little Celt, from Gravenshoved to Polkboved,
and n company has been formed to lay down 15,000,000 more
on the Schleswig Holstein coast. There have been severl
attempls to restock the exhausted British oyster beds with
American oysters, but they have invariably failed through
improper placing or bad handling, The Dutch oystermen
may do better. !

The Purification of Rivers,

The prize offered by the King of Saxouy for the best prac-
tical seheme for rendering harmless to fish in rivers and
lakes the refuse from factorics and sewage of towns has
brought before the public two precipitation processes smong
others, in which lime is the chief agent. One of the
schemes is that of Herr Willhelm Knauer, in which the
sewage is heated and then sa
turated with lime water, and
precipitation being thus ef

are united, but that does not
affeet the working of the de-
vice.

The current of the second-
ary batteries is conducted to
the brakes of each wheel, the
two wires running parallel

fected, the waler enters an-
other tank with chlorate of

magnesia, and is ultimately
filtered through gmvel and
carth. A remarkable scheme
is that of Brigadier General
W: Heine. Under this pro-

with the train, with which
wires the electro-magnets of
the brukes are connected in
such a manner that the brake
operates when the circuit s
closed. The electro-maguet,
A, is rigidly mounted on a

cess the water, alsosufficient-
ly saturated with slaked lime,
has to pass through several
tanks and canals until it &
pumped up Lo a tower, from
which it deseends in the form

of rain, the sulphuric steam

shaft suspended opposite the
axle, B. If the current passes
through the electro.magnetitis
with great foree drawn toward
unsleeve, rigidly mounted on
theaxle, B, and is bedd against
It with sufficient foree to
esuse it 10 rotate with the
axle, thereby winding the
brake chains upon the shaft

with which the interior of
the tower is filled occasion
ing n crust of mmmonia o0
the walls, This plan, it s
said, is now heing tried under
the authority of the Saxen
Ministor of the Interior on
the Elster, ariver very much
polluted by various factories

of the electro-magnet, The
long arms of the articulated
levers, C C, are raised by the
winding up of 1he brake
chalos, and the brake shoes,
D D, connected with the short
armys of the levers, C C, are pressod agalnst the tires of the
wheels with great force, A brake shoe is provided on each
side of the wheel 80 as not to break the Journal box by un-
due pressure,  To reloase the brakes it s suflicient 1o brenk
the circuit, upon which the electro-magnet Iy released from
the axle, B, and the chains are unwound. The commutator,
H, In used 1o close or hrenk the circuft, and muy be located
In the caboose of the ongineer, in the last ear or st any other
convenlent part of the train. The brake operates instanta
neously, knd sometimes produces such shocks that Mr. Ach.
ard has found it necossary (o interpose resistances In the ofr
cult to weaken the current proportionntely  During  the

on the Saxon frontier. The

ELECTRIC BRAKE FOR RAILWAY CARS,

case-hardened.  The plate will ontwenr o dozen shoes of the
ordinary make, belng slmost entirely protectod by the new
oalky that are put fo from time to tme,

The Inventor stutes that n set of shoes can easily be re-
ealkod in ton minutes, and clalms that it will save over fifty
per cent of the horseshocing bill to the owner every year

For further particulurs apply to Gelos L, Potyin, patentec
aod fnventor, Alpona, Alpena county, Mich.

- e -— -
The Presereation of Frult by Rurial,

Lawt Janunry n Callfornin frult dealer took two hundred

objection urged against these
processes sre that lime hat
a tendency hurtful to fish
life, und leaves an offensive
und worthless deposit, while
the effluent water,belog in an
alkaline condition, isliabie to putrefaction upon its introdue:
tion fnto the river. The eMuent from the A B € process.
as carried out at Aylesbury, with the help of sulphate of
aluming, is, on the other hand, acid, and, therefore, not
open to the same objection as the alkuling processes, while
the deposit is a valuable and {noffensive manure.
L r—

An alloy of rhodium and lead, lately exhibited before the
Fronch Academy of Sciences, has the curious property
exploding on exposure to beat, as in being held bofore n gas
flame.  Tts composition is one-third rhodium and tw:

fresh lemons frouh from the tree and buried them in the

lead, fused together in o crucible, at o high temperature.
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PNEUMATIO OLOCKS,

Compressed air, which has for
some time past formed an Im-
portant factor in mining, diving,
marine engineering, locomotion,
and analogous uses, has lately
bean utilized in a vory Ingenious
manner In opersting sl the
clooks of u oty or distriet wi
multaneously, Some time since
we gave an illustration and de
scription of a poneumatie clock
exhibited at the Parls Exhibl
tion and in public use at Vien
nn.  The entire mechanism of a
pneumatie clock system, as In
use at prosont at Parls, conslsts
of three distinet parts: the con-
tral oloek, the receiving clocks,
and the tubes for conveying
compressed air to the several
receiving clocks. At the cen
tral stution nir is compressed to
a pressure of about five atmo
spheres by moeans of & double
piston compressor, and is stored
in a large tank of aboul twenty-
five cubie feet capacity. From
this main resorvoir the com

pressed alr is conducted into a L .

second reservoir, in which its

pressure is regulated at seven

tenths of an stmosphere hy

means of u very simple sutomatie contrivance, Every mi
nute this distributing reservoir is placed in communication
with the disteibuting tubes by menns of s distributing clock,
shown in Fig. L

In the annexed engravings, which we take from La |

Nature, the works on the left hand side are those of an
ordinary clock, and the mechanism on the right hand side
operates the distributing slide valve, R.  The second dial of
this ¢cloekwork isut D. At the beginning of every minute
the compressed air from the distributing reservoir is admit-
ted into the distributing box through the tube, J, and iscon-
veyed to the distributing tubes by the tabe, N.  Afterabout
twenty scconds o movement of the lever, G, places the slide
valve into its second position, and the tube, N, is in commu-
nication with the tube, K. which opens into the air, when
the tube, J, isthen neither in communication with the tube,
R, nor with N, The slide valve, R, rests in this position for
forty seconds, that js, until the minute is completed, when
another displacement, as described above, establishes a com.

munication between J aod N.  The compressed air is also !

used to wind up the weights
of the clockwork, by means

Fig. 2. RECEIVING CLOCK,

__W _ ———

2,1s allke in o)l cases, nod s entire-
ly Independent of the size of the
dinl or the location of the cloek.
A small bellows, resembliog that
used in poeumatic call bells, Is
in communication with the tnbes
conducting the compressed alr
from the central office. Every
mivute the pressare of the sir
ralses the bellows, and & rod
attached to the upper bellows-
head actustes s Jever which on-
gages with & wheel provided
with 00 teeth, which s rigidly
secured Lo the minute hand arbor.
The wheel rotates the distance
of one tooth every minute, and s
weighted pawl on the other side
of the disl checks this move-
ment.  The hour band Is rotated
by means of the usual dial
wheels. By means of a second
bellows the clocks may be ar
ranged to strike. The ordinary
spring and weight clocks can be
easily transformed into pneama.
tic receiving clocks
Many of the principal ho-
tels, ruilway stations, public
offices, oourts, etc., of Pnri-. are
provided with the pneumatie
clock; and public pillar or street
clocks, which are illuminated
at night, have been erected in several parts of the city.
We are informed that a company has been organized in the
| eity of New York for the purpose of introducing the pneu-
| matie clocks into this and other cities.
‘ e
ENGINEERING INVENTIONS.
Messrs. Youngblood & Holmes, of New Orleans, La.,
have patented a simple device for preventing the collection
| of scale on the crown sheet of a boiler. It consists of a pan
arranged immediately over the grate bars on the bottom of
| boiler, and partly covered and provided with discharge pipe
| to prevent the deposit of scales on the boiler sheet and carry
| them into the mud drum.
| Improvements in the construction and arrangement of the
devices for opening and closing the lock gates and sluice
gates of canal locks, have been patented by Mr. Thomas
Milette, of Three Rivers, Quebec, Canada. The object of
these improvements is to facilitate the working of the gates
Inn«l to furnish s water way or sluice under the floor
lnud lock gates for the entrance and emission of the water
Mr. Charles A. Read, of

Bridgeport, Conn., has pa
:t' tented an improved water

-" - e w

of the cylinders, ©, and | 4 3 which 3
“ler § 10 3 o 8 S0
levers, A and B, as shown in 4 Pr zm“l: m: dm” r{ SR 1
k 2 i “OnS b as nw
Fig. 1. The slide valve, R, i 2 ' : SR T i N
> | ) little friction, to be sensitive to
which may be replaced by a 1) 11 i i
v 7 A iy ] ! i the least motion of the water,
three-way cock, 1, is actuated 1 ] 5 R’ o ;
y : ; ) : i andtohave very littleleakage.
by the clockworks, which are /. \ ey
NN [0 Mr. Henry Case, of Brook-
adjusted and regulated every ¥ DR A : RPNl e S :
lay or hour from the obser- | " AN & iym, B-2X. s hag inventad, sn
da) i ; ) / ‘ % \‘ i) I | improved apparatus for sink-
i\’x\tory.‘d lcd( ('o;\lrn‘ s(la:mnn : A | ing and removing piles. It
3 : AL N
s provid with dup nrn'((' : \a Noad | consists of one or more tubes
apparatus, mn.m! il one dis- ‘ | G .'t with suitable couplings, by
"“"f“ngtdo"!‘ is out of order n i means of which forced cur-
or disturbed in any way ltfc — 1;?1‘ (| ' rents of water may be mado
ol:n(-r cun be set in operation lvn i I "'"‘, ' e ua to create anxiliary currents to
u.\ ew seconds,  Thetube, N, ik | [ ‘\"_T""‘.“‘TL\U act directly upon the subma-
is connected with the several ;,;71 . I oy ) ‘ l' rinebottombeneath and about
mains which convey the com- i A A (0 B o piles or other objects, so that
prvmnl air into the various d .3;:‘ ’.\% s “ the sand. mud, gravel, ete.,
distriets or prm:in‘cts into o 8 v - R are washed away, allowing
which the city isdivided. The & g et . o 4 the pile or obstruction to sink
mains are made of wrought : ; ) "?F,ff"z*_ A or admitting of its being
iron, are about one and one Aty

sixteenth of an inch in di
ameter, and are connected
with lead tubesthree fifths of
an inch in dinmater, for con-
veying the airinto the houses,
The tubes lendicg to the
severnl stories are one quar
ter inch in dinmeter, und are
connected with lead or rubber
tubesoneeighth inehindiame
ter, communieating with the
several clocks and preferably
colored the same as the wall
paper or woodwork of the
room, sO as Dot to be easily
perceptible. With a pressure
of seven tenths of an atmo-
sphere, and permitting the
compressed airtopassthrough
the tubes for twenty seconds,
any number of clocks can be
operated ot a distance of one
o two miles from the cen-
tral station.

The mechauism of the re-
eeiving clocks, shown in Fig.

more readily raised.
| Mr. Samuel L. Marsden, of

e =3

Fig, 3,~STREET CLOCK,

, New Haven, Conn,, has pa-
! tented an adjustable device
for correcting and compensa-
x y L. ting the wear on the pitman
— F bearings, toggle Dbearings,
Z —- toggles, and movable jaw or
jaws of stone breakers and
crushers like that of Blake
and others. The iuvention
consists of an adjustable tog-
gle block provided with a
rounded convex or concave
back, and of a toggle block
wedge provided with a con-
cave or convex face, in which
concavity or convexity the
back of the toggle block fits,
the said toggle block being
vertically adjustable by means
= of a screw or screws, and
= being capable of & laterally
rociilug motion because of its
articulation with the toggle
block wedge, This lnveation
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.m“ compensate both for the direct and angular | machines where it is pressed into smooth and regular stripn | As the rubber surfaces, before being vuleanizod, would
Wear, or aheets as long or short or as thick or thin as may be de- | stick togethor, they are rolled ap with a thickness of dook

Mr. Henry Onse, of Brooklyn, N. Y., has patented a [sired for the various uses to which it is to be put.  In this | between, and the rolling machine has an attachment whick
breakwator that comblnes Hghtoess, lity, cheapness, | shape it I8 ready (o bd worked into belting, hose, packing, | rolls up this fabric as the machine is fod,
and effectivencss. The invention s of & Intticed or | nnd all varictios of articles made, but while it Is in this con ‘ Our engraving gives but an incomplote ides of the
perforated sloping roof supported on that project above | dition the ultimate shape of the fabric to be produced muast | room which these «

the water line, and of gratings fixed the piles und
extending above and below the water on the sea front
of the breakwater, the mid structure being protected from
infury from floating lce and other objects by spring piles,
and farther protected and secrired by chains that, on the son-
front, are loosely stretehed from the structurs ftself down to
supplementary piles that aro sunk entirely below the water
line, the sald spring plies and supplementary piles and chains
forming part of the device.
——— el -G~
ANERIOAN INDUSTRIES- No, 48,
THE MANUPACTURE OF VULCANIZED RUNBER FANRIOS

Volumes have been written about the early history of the
rubber manufacture, and the experiences of the great inventor
who made its success his life's work. But those already
familine with this remarkable record will always have an
appreciative oar for a brief reference thercto, while the
generation which has arisen since the final triumph of
Charles Goodyear was in everybody's mouth may be im-
pelled thoreby to study more closely a narrative of such sur-
passing interest to all mechanics. Among inventors and

patentces especially, the thrilling story will ever awaken

profound attention: how this yellowish white sap of a tropi
eal troe, tumned to gum by evaporation—originally called
India rubber becanse it came from India and was used to rud

out poncil marks—had baffled the efforts of the lcwllug:
scientlsts of the world by Its singular chemical properties,

only to bo at Inst worked up by an American mechanic into
a substance adapted to o greater variety of uses than almost
any other product of man's skill; with what untiring zeal
and through what manifold difficulties he labored many
years for what practical men deemed a chimera; the

wperations take up, for the
be given It Tue final operstion 8 the valeanizing, or tem {of belting which  have to be prepared va:fn&‘:l‘:

pering, in immense beaters, where (he degree of heat and | into the machine have then to be esrried forward inte

time employed must be very carefully regulstod. 1o fact ! the vulcanizing heater, and this operstion must be conting.

ltM- p;ilnciplo lum b:‘h:qul w'v-ll in |||;In-l tl:lrin:z :ll . lh't; ous from tlu:r(;nmmcnmmem until the vuleanizing process is
| preceding opera grinders, rollers, clo., being allfcomplete.  The company is now making an elevator buly
hollow e{:‘lndm-. u“:g lllm:l«ldu'mﬂllnx 1o the require '.llllr()' #six inches wide and halfl & mile Jong, which will

: m‘::.:.:'r'm:umm'mom:-. :‘I) I;n- sovers! viows will ena - :::I’f\h e‘l’c-'::u:‘rmt‘:;:a'nI;":;lmginmﬁof ﬂwf'l:.l the
hle the reader o eloarly distinguish the respective opera- }¢1»mmn)- have some of their ‘big belts in Chicago elevators

tions, The * washer and shecter,” an shown st the top of which have been mnn}ng perfeetly for twelve yeam, The

the Mn “ n-ptml -nub:'l:rg;ot;nl where l:'o mh:m; is c::l'l;w mm::lk-i mr;qmnd with which the rubber for belts is pre-

small picces by a wheel with numcrous sharp knives V- parcd gives its surface a high dogree of firmness, while thers

ing In the water, which at the same time konead the rubber, is yet sufficient elasticity uf allow of its hugging the pulley

el 5y WP et suc Toro SRR s S el e ot ey i
' ‘ woll; in the compound, . ns well ng

are expolled, leaving only the pure rubber, which next goes in the vuleanizing, attention is directed to making n belt
10 the sheeter in small fragments, loosely adbering togother, g which will resist a high degroe of heat, so that the surfuce
The view shows only one of several powerful machines em- may not be injured by friction.  All mechanies will under-
pl:y;:d‘, w\:lnl:’poomnmw u(" |ar(gl(~ holbb; cyl::::u:; of cal:'t lm: ::::’I that in {;n'::lng :jmlbclmeyun;hnuld be stretohed as
reVolving in opy directions, w io rubber y % possible, and in ts, where joiots nre

pressod and koneaded Into thick sheets or mats, Unless the l»lmm;umned by overlapping a thin piece of rubber or leath.

the washing, passed through another machine, not showa fn
“our illustrations, and known asa *“ eracker.”  This machino
has large, deeply-grooved iron cylinders, which revolve in
puirs, slowly and heavily, grinding the tough rubber and
driving out bark and dust, while they also streteh it so that
other foroign substances drop out,

The rubber having been thus thoroughly eleaned and left

in the form of rough sheets, must be hung up for 4 consid- !

crable period to dry, after which it goes to the mixing ma-
chines, ns shown in the adjoining picture. In this depart-

rubber appears to be exceptionally elean, It is, previous _lp'

expensive litigation to which he was put to defend his  ment the character of the product to be produced is princi-
patents when success hnd been fairly won, so that even the pally determined, for the different varieties of rubber for
award of the gold medal at Paris, in 1855, accompanied by ; particular uses have cach their several mixtures, according
the Grand Cross of the Legion of Honor, found him ina |0 what experience has demonstrated to be the best,  The
debtor's prison—down to his floal triumph in *“the great | various substances here incorporated with the rubber include
India rabber case,” when the legal declaration of his rights |sulphur, the oxides of lead, zine, iron, ete., the proportions
was finally reachied through the last efforts in public life differing for eabl class of goods, and each particular com-
of Daniel Webster, but a few wecks before the death of the | pound calling for a treatment adapted thereto in the after
Iatter at Marshficld—all of these details, trite as may be the |stages of manufacture. The value of long experience in
facts to many men now i middle life, can never fail to | the busivess, and a thorough acquaintance with all that sci-
come home with touching eloquence to every American | ence can teach in relation thereto, is here most signally ap-

citizen, aud 1o bher mechanies and artisans especially.

The industry of which the manufacturing details are re-
presented in our first page illustrations this week, from
sketches taken at the works of the New York Belting and
Packing Company, at Newtown, Conn., is one of the monu-
ments of Charles Goodyear’s success. This is the largest
manufactory of the kind in the world, and the making of
vuleanized rubber fabrics adapted to mechanical pu
is bere carried on in a way which indicates the full fruition
of his anticipations, whether we consider the quantity and
variety of goods made, or the highly important relations

| preciated.  The workman has his box of mixture furnished

er, the seam side should always be outside; the closer the
contact of the belt with the pulley, and the more perfect the
exclusion of air from between belt and pulley, the bettor
the serviee,

For the hose-making department, the goneral features of
which are represented in one of our views, the rubber hng
its different and particular compounds in the mixing ma
chine, and in the calendering is united with the fabrics
suited to the different Kinds of goods made here, The
lengthis and widths required are cut much the samo way ns
in the preparation of belting, and then fitted over cylinders
of 25 nod 50 feet in length, which are rolled against other
cylinders to press together and make solid the laps and
Joints under a powerful pressure and the requisite degree of
heat. These forming cylinders remain in the lengths of
hose until the vuleanizing is completed. A great many
kinds of hose are made, two-ply being the thinnest, and the
sizes from half inch to 10 inches internal diameter; hydrant
hose is three-ply, and ordinary engine hose, to stand & pres.
sure of 100 to 150 1b. to a square ineh, is four-ply. Their
‘““test ' hose, made on carbolized duck for fireenghoe ser
vice, will stand a pressure of 400 Ibh. per square inch. The
advantage of rubber hose over that made of leather, aside

| him by weight, just so much for a given quantity of rubber, ! from its much higher tensile strength, les In the fact that
' and then, taking the rough sheets as they come from the dry- it requires no care, only to be hung up to dry after use,
ing room, he passes them between the heated iron cylinders | while leather hose must frequently be ** stuffed ™ with oil
of the mixing machine, slowly feeding in, also, the mixture and tallow, ete., after the manner a currier inishes lesther,
| which is to be incorporated with the rubber. The same sheet i only the stuffing must be forced inside the hose, making the
is passed through many times, until the compound has been | Operation more difficult. For these reasons the use of lea-

rposes ' thoronghly and evenly worked into it, the degree of heat at | ther hose is steadily being relegated to the small couptry

towns where only hand engines are used and where the vol-
unteer firemen have ample time to devote to leather dressing.

iwhlcb the cylinders are kept being all the while closely

After this process the rubber goes to the calendering de-

which these productions hold to all industrial pursuits, for | partmenit, one of the large machines for which is shown to
in many cases they meet wants never before satisfied, and | the left at the bottom of the page. Theseare heavier than cal-
fit needs for which no equally good substitute could be de- | endering machines geoerally, and the one represented is the

vised. The articles regularly manufactured at this factory
include bands or belting for running machinery, from the
largest belts ever made down to the smallest sizes in use;
packing, 1o make tight joints in pumps, engines, etc., where
the work is either in water, stcam, or compressed air, to-
gether with & variety of valves, gaskets, and rings for simi.
lar use; hose for fire engines and watering gardens, besides
heavy steam and brewers’ hose; wagon and car springs,
gas tubing, solid vulcanite emery wheels, corrugated mat-
ting and mats, cushions for billinrd tables, ete. A full list

of their productions would, indeed, make a formidable cata- 1

logue, but the interest therein (o the general reader would
be enhanced by the reflection that in 8o few years a com:
paratively unknown substance had come to play o impor-
fant & part in our industries,

In giving a description of the process of manufacture, the
first consideration is the condition of the erude material ns
it reaches the factory, Raw rubber comes from South and
Central America, Africa, and the Bast Indies, but the prin-
cipal supply for the United’ States, and the highest priced
article, is from Para, at the mouth of the Amazon. The
trees which furnish it are large, and are tapped much o the
same way 45 we do the sugar maple here.  The sap, which
bas a milky appearance, belng collected in large quantities,
fiat wooden forms of various shapes, but about on¥ foot
across, are dipped intoit, and then dried in the donse smoke
made by a fire from a Kind of nut found abunduntly there,
This operation is repeated until the successive layers make
n conting about an inch thick, when they are cut from the

wooden forms and the raw rubber is ready for market. Dife

ferent kinds of cure are adopted in other pllcu, 80 that the
rubber is not =0 much discolored, but the fmpurities con-
tained In raw rubber usually amount to about 20 per cent of
its weight. The first operation at the factory, therelore, I8
o cut and tear it up, and, after soaking in wirm wuter, care-
fully wash and clean it, when it must bo thoroughly dried;
It pext goes to the mixing department, whero, by repoatedly

working it over, sulphur and the oxides of vurious metals |
are Incorporated with it; the rubber, now fn the form of |

rough and jagged sheets, passes 1o powerful ealendering

ilugutem made for this purpose. The rollers are Bollow,
and so fitted up for steam heating that the temperature can
'bckep(.dedred. The rubber is here rolled a great many

In addition to the above, the New York Belting and Pack-
ing Company manufacture suction hosc, and steamer and
brewers' hose, on spiral wire, one variety of which has the
wire entirely embedded in the rubber, so that the interior is
perfectly smooth.

The illustration showing where the square packing is made
ready for vulcanizing gives only one of many different opera-

times, some of it being passed through in sheets and strips, ‘uomcouneucd with this branch. The rubber is furnished
pure, and some with the rubber pressed upon a web of heavy | in sheets and plates of different sizes and shapes for regular
cotton duck, previously coated with rubber driven through  articles, either pure or with cloth insertion, but where irregu-
and through its meshes by powerful machinery. The fabric lar shapes and forms are wanted, which cannot be cut out
used for this purpose is made expressly for the establishment, 'of the standard products, they must be made in moulds, not
sonsto give it more than double thestrength of the heavy cot- | cast, 45 many suppose, and the rubber, after baving been

ton duck used for ssils for ships. The cotton fabrics thus com-
bined with the rubber give the belting and hoso thus made
their groat tensile strength, which, in hose, where the tests
can be most accurately made by gauging the exact pressure
to the square inch, has been proven to be about twiee that
of leather,

For belt making, the rubber conted and imprognated duck
is taken to a large department whore this branch of the
business is carried on, and unrolled upon tables one hundred
feet long, where tho workmen cut it accurately to the re-
quired width. One strip is cut so that, folded, it will make
the width of belt, and another 8o that the wide strip will
Just fold over 1ts edges and meet in the middle, which makes
o three-ply belt.  In this way the strips are passed betwoon
n series of powerful rollers, the temperature of which is
evenly rogulated, ag in all the other operations; the folding
ovar ot the sidos makes an even and porfeetly rogular edgo,
and at the middle, where the edges of the outside strip come
together, a narrow ribbon of rubber is fed to cover exactly
the line of mecting. In this way the entire outside of the
‘belt is pressed by the heated rollers into an even, regular
surface,

The thicknesses of the regulr sizes of rubber belts for
most machine work are three.ply and four-ply, although
twoply belts.are also made. The three ply is generally
compared with the heaviest single leather bolts, nod the
four-ply with double leathor belts,  Tn making four ply rub
ber belts, or in heavier ones when ordered, the width of the
outside strip s ealoulated according to the two or more
thicknesses over which it must be folded, and the operation
then proceeds as in making the threeply,

prepared by mixing and otherwise, as in the other opera-
tions, must be pressed into the moulds. In this way the cor-
' rugated matting, stair pads, car springs, ete., are made. Tho
| demand for this packing in steam work, to pack around pis-
' ton rods, and wherever there is a joint where the metal is
'subjected to different degroes of temperature, in valyes, ele.,
is enormous, and only an engineer who bas had experience
“with the materials formerly used for this purpose can fully
realize its value for such use,

The making of gas tubes, shown in ove of the views, pre-
sonts no substantial difference in prineiple from hose making.
This tubing is made either pure or with cloth insertion.

Av important specialty of tho business of the company is
e making of solid valeanito emery wheels, in which just
cnough rubber is used to fiemly bold togother the particles
of emery. It requires powerful machinery to thoroughly
work the compound into a homogeneous mass, after which
it is rolled into sheets, cut into wheels of the desired sizo
und form, and pressed into iron moulds, when it is ready for
vuleanizing. These wheels are of the nature of stone through
ont, and nearly as hard os Tast iron. They can be used
cither wot or dry, but by allowing water to drip on them
while in use their cutting propertics will sometimes be im-
proved, and dust will be avoided. :

The coneluding operation of all the above processes, how:
over, s the vuleanizing, a ropresentation of two of the
heaters for which is given in one of the views. To leave off
this portion of the manufacture, and this was the point
which gave Charles Goodyear the most of his trouble-—~all the
preceding labor would be thrown away. Each article made
must have just so much beat and po more, and be
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thereto for a certain defiite time, the amount of beat and
the time varying according to the mineral compound with
‘which the rubber is incorporated. The heaters are, there-
fore, armnged with thermometers for gauging the tempora '
ture, and are made somewhat like steam boilers, some of
MW 100 feet long; into these heaters run tracks mg!
which long platforms, laden with articles 1o be vuleanizd, |
‘are rolled in, and the steam is let on 1o ruise and keep the
required tomperature.  The great length of these heaters
arises from the necessity of making long stretelies of belting, |
and also from the amount of hose made in lengths of fifty

In this connection considerable interest attaches to an im- l
mense steam press, the largest of its kind in the world :
which the company have recently completed, and which is |
shown to the right at the bottom of the page. This press
will take a belt 6 feet wide, and 15 feet of its length, at once;
it weighs 85,000 pounds; the steam is_let into the bed and
platen 5o that the temperature can be readily regulated; the
platen is stationary, and the bed is lifted by hydraulic pres- |
sure. The most noxel feature of this great press, however,
is that it is arranged with appliances at each end for stretch-
ing the belts, so that, while the belt is under the full tension
of the heaviest stmain it may be desired to put upon i, it
may at the same time be compressed between the hot plates,
and thus set its fibers as firmly as a bar of steel. It does not
seem very likely that an engineer would ever be troubled
with having to “ take up ™ a belt whose ** streteh ™ had been
taken out in this way.

The N. Y. B. & P. Company own the patent for this
stretcher in combination with the press, as they do many
other patents of great importance in the business. The
principal Goodyear patent on vulcanizing expired in 1865,
but this company had then been many years manufacturing,
and bad obtained subsequent patents for improvements,
some of which are of great value in their present manufac-

The offices, salesroom, and warchouse of the Company
are at 37 and 38 Park Row, New York. John H. Cheever
is the treasurer of the company and general manager of
the business.

RECENT DECISIONS RELATING TO PATENTS.
U. S. Circult Court—Southern District of New York.
STRAUSS éf al. es. KING et al. —PATENT PANTALOONS.

The application of rivets to pockets for nuiting and clos-
ing the end of the seam at the corners, as claimed in reis
sued patent No. 6,385, dated March 16, 1875, involves in-
wention, is not a mere double use or sggregation, and is
patentable.

+ + Blatehford, J.:

This suit is brought on reissued letters patent granted
March 16, 1875, to Jucob W. Davis and Levi Strauss & C0,,
for an * improvement in puntaloons,” ete:, the original pat-
‘ent haviog been granted to them May 20, 1873, on the in-
vention of said Davis.

The claim of the reissued patent is as follows:

“As n new article of manufacture, pantaloons or other gar-
ments having thelr pocket openings sccured at the édges by
means of rivets or their equivalents, substantially in the
manner deseribed and shown,

This enso has been contested with great vigor. The bill
was filed in November, 1876. Testimony was taken from
Muy, 1877, to July, 1878, The plaintiffs examined two hun-
dred and cighty-three witnesses, and the defendants one
hundred and forty-five. The plaintiffs' proofs cover two
thousand four hundred and sixty five printed pages, and the
defendunts’ one thousand one hundred and ninety-six. The
plaintiffs’ brief covers three hundred and twenty-three
printed pages, and the defendants’ one hundred and fifty-
two. Infringement is not contested, but the defendants rely
on want of patentability and want of novelty in the thing
patented,

On the point that there is no invention in the thing pat-
ented the defendunts contend that the want of patentubility
consists In the fuct that the invention s nothing more than
the employment at the corners of a pocket opening of the
old and well known rivet, and that no new function I8 per:
formed by the rivet in that place from what is performed
by it in any other place.  The iuvention bn cldmed ns o
improvement in the pocket oponing of a garment which has
a pocket opening. It does not extend 1o anything but a
pocket opening. It requires that the seam which unites
two pieces of elath Interally shall terminate at the com:
mencement of the poeket opening; that such seam shall be
mude by means of sewing the two picces of clath together
laterally by thread; that the rivet shall bo of metal; that it
shall be placed in the seam at the edge of the pocket open-
ing—that is, where the seam ends sud the pocket opening
boglns, but still in the seam; that it shall be so located and
fastened with reforence to the two lateral pieces of cloth
which the seam unites as to bind together such two lnteral
pleces of cloth by pressing tightly upon both of them; that
this sl be effected by putting the rivet through a hole and
hesding it down on both of the two opposite faces where the
bole begins and ends; that the operation of the rivet when
%0 sot shall be to receive the stgpin which results from pres-
quro from within on the edge or end of the pockot opening
and keep sueh strain from coming oo the thread of the
weam, and thus protect such thread from ripping or slarting
andd allowing the seam to open, and that the pruetical advan-
tago of the arrangement shull be to get rid of the frequent
renewal by sowing of the thrend in the seam at the edge of
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the opening.  In view of the testimony as Lo the state of the
art prior 10 the invention of Davis, all the foregoing features
are involved in such invention, They ull appear on the face
of the specification of the patent und are embraced in the
cluim, They amount to invention and they embody patent-
ability, The result of them was new and useful.  The case |
s not one of mere double use or of the uso of an old rivet in |
anew plaee. It is not merely the usual through-und - through :
binding or uniting function of the rivet that is availed of.

It is argued for the defendants that there is no combina.
tion between the rivet and the sewed seam, but s mere
aggregation; that the claim is pot confined 1o the applica
tion of a rivet to u sewed scam; that a stay of sewed thrend
is the equivalent of a rivel; that in view of the prior use of
a stay of sewed thread at the corner of a pocket opening
there was no invention in the change to n metal rivet, and
that u button had before beon sewed on with thread at the
upper end of the seam, at the edge of the pocket opening,
to prevent the thread of the seam from being worn nway,
and the seam had been stayed by sewing in leather or other
fabric, and there was no invention in passing from these
armngements to Davis’s. It is suflicient to say that there is
no force in any of these suggestions as against the validity
of the patent, nor is it shown that the invention as before
defined was known or in use before it was made by Davis.
The defendants, to defeat the patent on the ground of want
of novelty, must make out the defense by satisfactory and
preponderating proof.  This they bave not done. In coming
to this conclusion I have considered the Magee coat, the
Nightingale coat, the evidence grouped in the defendants’
brief under the heads *“ Nevada (€)™ aod “ Nevada (D),”
the evidence of Stanton, Ford, Wilson, Richyille, and Hog-
bin, the Orr overalls, the patent to Bowker, and the patent
to Bellford. .

There must be the usual decree for the plaintiffs.
e K S T e e —

The Voyage of the Anthracite.

The experimental steamer Anthracite, described in our last
issue, arrived at St. John's, Newfoundland, June 21, eighteen
days from Liverpool. The weather was boisterous through-
out the trip, making the speed of the little vessel somewhat
less than was anticipated. Only 20 tons of coal were con-
sumed on the voyage, and 436 gallons of water—a practical
demonstration, it is thought, of the economy of the Perkins'
system of high pressure engines which was on trial.  The
Authracite is the smallest steamer that ever crossed the At-
Jantic. Her total length is 84 feet; beam, 16 feet; and depth,
10 fect, her engine and boiler room being 22 feet 6 inches.
Her gross lonnage is 7026 (ons, aud her registered tonnage
2701 tons,

Correspondence,

The Temperature of the Sun.
To the Editor of the Scientific American :

On page 405 of your issue of June 26, 1880, in the article |
entitled *“ What is the Temperature of the Sun?” I discover |
asingular error,  Mr. Sawyer estimates the dinmeter of the
earth’s orbit to be 190,000,000 miles, and the dinmeter of the
sun ut 800,000 miles, the dinmeter of the orbit being 23875
times the sun’s diameter.  He thereupon computes the sur-
faco of the imaginary hollow sphere of 190,000,000 of miles
diameter at 28756 times that of the sun, instead of using the
cube of 2876 as the multiplier.  Correcting this error, Mr,
Sawyer's figures would make the wmperature of the sun
1,380,048,4487, which will bardly corrobornte his fimt esti-
male, in which all the sums on which ho buses his enleuln
tions nre assumed. 0, E. Towx,

Washiogton, D, C., June 21, 1880,

- OO —
What Is the Temperature of the San f
To the Editor of tha Scéentific American :

In your paper of June 26, 1880, there is un attempt W an-
swer this question,

By u comparison with that of the voltuic are, W. K, Baw-
yer finds the temperature of tho sun o be ot less than
12,0004, nor more thand0,000° Fuh.," and thenin “another
way," evidently poculiar to himself, ho obtains nsimilar ro.
sult.  That ether way, Mr, Editor, is unigue!  Look ot ita
little,  Assuming the mean distunce of the sun o be 05,000,
000 miles, Mr. Sawyer procecds to abtain the dismuter of the
carth’s orbit by doubling its mean eadins and adding 800,000,
Why add the dismeter, of the sun? Heovidently is nobaware
What the lnear distances of henvenly bodies nro culonlatod
from genter to conter,

Agnin, imnginiog the dinmeter of the earth’'s orbit (o be
that of a hollow sphere eoncentric with the sun, he states
that the surfuce of that sphere would be < 2370 times the
surfuco of the sun,” beeause, forsootl, ** the digmetar of the
sun is contnined in the dinmeter of the earth's orbit 25706
times.”  Mathematics tenohes that similar surfuces eary as
the spuires af their homologous lines; that i, the surface of
the hollow sphere will be to that of the sun ux the squire of
ATD I to the square of 1, as 66,406°256: 1,  Now the heat
from 1 square foot of the sun's surface will be spread over
56,400°25 square foot of our assumed sphere, and s intenxity
on | square foot must be loss than g} o What it s al the
sun,  If, then, wo take the assumed mean of 1007 gl the
earth, the temperature of the sun must be 5,640,085°, which
corresponds more with the figures of ** those who bave esth
mated into the millions " than with what W, E. Sawyer has
obsorved in eleotrle temperstures, T. Romssox.

Washington, D, O, Jume 21, 1880,

The Melbourne Exhibition.

All the space assigned to the United States at the ap-
proaching International Exbibition at Melbourne, Australia,
has been taken, and a very creditable exhibition is promised.
Our exhibits will occupy 48,500 square feet in the Main
Hall, 14,500 square feet in Machinery Hall, and & small
space near the main entrance.  Commissioner Pickering
sails from San Francisco about the middle of July. He re-
ports that the exhibition of agricultural implements will be
the best ever made. The United States is expected 1o muke
an especially good display In the following sections:

Silver-plated ware, walches and clocks, cotton goods, fire-
arms, tobacco, glasswire, musieal instruments, particularly
in organs, axes and edge tools, locks and household hard-
ware, carriage material, printing presses and type foundry
materinl, sewing machines, scales and weighing machines,
carpenters’ tools, dental manufactures, chilled fron car
wheels, Inmps, stamped tinware, and seamless metal goods,
billinrd tables, safes, steam pumps, saws, and portable farm
engines.

The exhibits of Connecticut will be shown collectively.
There will be between 400 and 500 American exhibitors, in-
cluding a large number of our most prominent firms,

———mel =G —
Gen. John A, Sutter,

The marvelous rute at which history is made nowadays is
forcibly brought to mind by the death of General Sutter, in
whose mill-race gold was first found in California, only
thirty-two years ago.  General Sutter (originally Suter) was
born st Kandern, Baden, February 15, 1803. He was edu-
cated in Switzerland, and emigrated to this country in 1534,
After many adventures in the Far West and along the
Pacific coast, engaged in the fur trade, he settled on a grant
of land which ineluded the present site of Sacramento, Cal.,
calling his fort New Helvetia.

The Mexican authorities appointed him governor of the
northern frontier country; and, subsequently, under the
American authorities, be was justice of the peace and In-
dian agent. He acquired great influence and wealth, but
was ruined in 1848, when gold was discovered on his pro
perty, near Coloma, El Dorulo Co., in February., His la-
borers deserted him, and his lands were overrun by the gold
diggers. During recent years he has received an annual
allowance of $£3,000 from the State of California. In 1878
he removed to Litz, Lancaster county, Penn.  He died at
Washington, June 18. ey

The Plittsburg Exposition and Falr,

The Fourth Exhibition of the Pittsburg Exposition Society
will be held next fall in the city of Allegheny, Pa., begin-
ning September 2 and continuing until October 8.  The suc-
cess of the previous exhibitions bas led the board of man-
agers to add a fair to the Exhibition of this year, and to offer
liberal premiums for live stock, farm and garden products.
In furtherance of the latter project the areaof the Exhibition

| grounds has been increased to twent¥-five acres, and ample

space has been allotted for the stabling and care of stock.
The old buildings bave been renovated, and a new and capa-
cious machinery hall has been constructed, besides a beiler
house and o lurge anwex to the floral Jgll. New and pow-
erful engines have been supplied, and every effort will be
mude to muke the Exhibition profitable to exhibitors and
enjoyable to the public.  The allotmeant of space will begin
July 26.  Space is free; the entrance fee—Exhibition de-
partment, £5; Fair department, $2.

- B O
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The Cluncinnatl Industrial Exposition,

The Bighth Industrial Exposition under the auspiees of the
Cinclooati Chamber of Commerce, Board of T'rade, and
Ohlo Mechanics Institute will begin September 8 and close
October 9. Tt will be open for the reception of Exhibits
from August 18. From most exhibitors an entranee fuo of
two dollars is eharged, but there is no charge for space or
for motive power. Liberal preparations have been mude
for the exhibition of machinery in operation, und for the
display of natural and industrial products, manufactures.and
works of urt.  The exhibition lust year represented twenty-
four States, and was attended hy 422,067 visitors.  The com-
ing exhibition promises to surpass in interest and value
those which have preceded it.  Over o thousand cash
premiums wod medids of golid, silver, nod bronge wro offered

for competition.
— > —

The Cost of Keeplng Soldiers,

The Parls Constitutionnel hus been caleulating the average
cout of soldivrs in the various European countries. It ap-
pears that the sonual cost of cach soldier in the English
wemy iv §700.  The soldiers of AustrinHungary cost $255
encha yonr, Those of France and Germany $215 each.
The alian soldicr costs o trifle less than $200, and the Rus
alnn Hiele over $190,  The maiotenanco of the wrmy costs
anoually to each bead of the population, Os, 64, in Ttaly,
7o 4 in Russin; 8 6d. in Germany; 125 & in France,
and 195 G in Great Britain,

Bl
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Winking Photographs,

Winking photographs are said to bo produced in the fol-
lowlng manner: One negative is taken with the sl o

opon; another without chaoge of position, with the ¢
shut. The two negatives are printed on opposite
the paper, * registoring " exactly,  Held before a1
lamp, or other variable souree of light, the combi
graphs show rapid alternations of olosed and ¢

effect belng that of rapid winking. y
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IMPROVED FISHWAY.

The engraving shows an Improvement In flehways Intoly

patentod by Mr. W, H. Roguers, of Amberst,

It fs built in with the dam or rests agalnst it, and affords to

the fish & ready moans of axcending the stream without re.
gard 1o the number or height of the dams

s an foolined flat bottom and vertical sides forming a chan-

pel or trunk.  The bottam bas & rise of about one foot in

elght or ten, and tho sides extond nbove high water. The

lower portion of the chavuel is divided Into a zig.zag pas.
sage way by diagonal partitions, which x\m_t'\l‘lnrlu-d in alter
nation to opposite sides of the fshway. I'hose partitions
retard the flow of water and: afford an cany passage for fish,

To the upper side
of the upper edge
of each partition a
flange is attached
for the purpose of
cheoking the water
50 a8 to form pools
of comparatively
dead water in which
the fish may rest on
their course up the
fish way.

The lower en-
trance to the fish-
way Is formed in
the lower part of
the dam. The fish
readily find this en
trance, asthe water
flowing from it is
comparatively slug-
gish,

The fishway is
held together by a d
strong wooden framing. and in the sides there are openings
provided with slides which may be opened whenever the
water gets too low to flow over the upper end of the way.

This simple device admits of utilizing streams for power
without interfering with the fish and without wasting un
undue quantity of water,

— —— e -
Callfornia’s Grain Product,

During the fiscal year just ended California has shipped
about 580,000 tons of wheat (including flour) and 84,000 tons
of other grain. Asa larger area bas been devoled to cereals
this year, and good crops are now assured, the surplus for
the coming year will doubtless be larger than lnst year's.

NOVEL CORN SLED.
The engraving represents a novel device for moving shocks

of corn or other gruin or fodder from one place to another
without altering the form of
the shock. The device is very
simple, and can be easily and
quickly operated. Two side
frames, A, are supported in
front upon pivoted runners,
B, and at the rear on a
folding runner, C, which may
be operated by the lever, D,
and link, E The frames,
A A, are jointed together at
the rear upon the pin, F, and
are drawn logether in front by
a4 chain, G, autached to one
frame and running over a pul-
ley in the other frame. Each
side frame is provided withn
number of fingers or pins, H,
which alternate in position
with the pins of the other
frame.

To use the apparatus, the
chain, G, being unhooked. the
side frames are spread apart
and drawn forward on oppo
site sides of the shock to he
moved. The chain, G, is
then fastened, and draught
being applied to it the two
side frames are drawn toward |
each other, forcing the pins,
H, into the base of the shock,
During the operation the run-
ner, C, is in the position

Scientific American,

Government Fish Hatehing.

At the hatehing establishmont of the U. 8, Fish Commis | .
Nova Scotin. | sion at Washington about 20,000,000 shad have been hatched | men-of-war, snys the London T¥mes, though to onsunl obwer.
; | vers the present improvement may appear loss important

this year.

The Ashway | maioly to the waters of Californis, Towa, Kansas, Kentucky,

| the Carolinns, and Virginia
:

[pumber to Terre Haute, Ind., to stock the streams there,

i During the year the Commission his distributed 25,000,000

[ fish,  Oarp hinve been sent to nearly every State in the Union,

1,000 applications for them having been received during the | buoyaney in the alrtight compartments to sustain the en.
) !

year.

ROGERS' FISHWAY,

The floating batchery, Fish Hawk, soon starts on ber first
vovage 1o sea, tosecure a supply of codfish eggs. * Thus far
the c}pcrimcnls in hatching cod have been encouragingly
successful.

At the establishment of the Fish Commission at Druid
Hill Park, Baltimore, salmon eggs are now being hatched.
Arrangements have been made for regular shipments of the
eggs of that fish from California. Good results are expected.
It has been demonstrated that salmon will thrive as well
here as in the waters of Californin,

— .t r— ——————
Wondertul Sonsitiveness ol Photo Plates,

Photo plates made by the new photo gelatino-bromide
process have such n remarkable sensitiveness that soft har-
monious negatives may be secured in one-sixtieth of a sec-
ond. The opportunities for instantaneous pictures are thus
greatly extended. At a recent meeting of the Society of

Figl
3
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WO0O0D'S CORN SLED,

shown in Fig 3, and now by pressing down the lever, D, 1 Arts, London, My, Gale exhibited photographs in which was
the shock is mised from the ground and the runner ix placed | shown the pieture of n swallow polsing in the air over a

in the position shown in Fig, 1, when the sled with fts load
may be dawn forward. The operation of unloading the
sled is simply the reverse of what hos Just been deseribed.

This invention was recently putented by Mr. William H.
Wood, of Elizabeth, Allegheny Codnty, Pa., who may he
sddressed for further information,

ipoud, the shadow and reflection in the water being very
‘pcrrccl.

e — —_——
A Seal Caught in New York,
A young femalo seal was caught asleep on Holmes'
Reef, East River, June 18, by Captain J. H. Baxter, wreck
master at Hell Gate. The little wanderer from the north

A Lance CaxavL Boat.—The Iargest canal boat that ever | was taken to the baths ot the foot of Eust 86th street, where

passed through the Erie Canal, arrived at this city June 16,
with n eargo of 8,500 hushels of norn,  The host—the Henry
J. Robinson—is 96 fect in length, 18 foot breadth of beam,
draws 014 feet of waler, cost $5,500, snd was bullt at
Rochester, New York, o,

| she has become a goneral favorite.  She was from the first
perfectly fonrless and very gontle. 8be likes 1o be petted
tand never offers to bite.  She is nearly three feet long,
weighs about twenty pounds, and js thought to be ahout
{ three months old.

Of those 156,000,000 have been turned into the
Potomne River, and the remainder have been distributed | than it really is
| eant, ae Khowing the progressive development of steam pro.

Yesterday 100,000 young shad | pulsion and the multiplicity of uses to which a single boat

two days old were shipped 1o Sandusky, Obio, and the same | may be applied

[JuLy 1o, 1880.

Improved Steam Lito Bonts,
Another stop ahend has been made In the equipment of our

The advance, however, ix highly signifi-

At the present time the fleet i provided
with steam lifebonts varying from 42 feet to 45 feet in length,
and whioh possess the prime quality that they will not eap.
glze or siok I f11ed by n sea, there being more than suflicient

The air compnriments, again,
being builtinto and
forming puarl of the
structure  of the
bonts, give great
longitudinal and
transverse strongth,
therehy enabling
them to be holsted
up in davits, and
rendering them
available at all
times.  But, inas
much as the speed
realized by the larg-
est of these twin-
screw Jifeboats has
never exceeded 9!4
knots—a very fair
rate in the circum-
stances—they have
been necessarily
confined to the per-
formance of what
may be termed the
domestic work of theship. The Admimlty, however, being
desirous of extending the uscfulness of these small orafy,
commissioned Mr. Johr Samuel White, of East Cowes, to
build six sea-going life pinnaces of slightly larger dimen-
sions, and which should realize a higher rate of speed than
had yet been obtained from similar boats. The recent trials
of these pinnaces at Portsmouth have been followed with
great interest, and the results are in many respects remark-
able. The boats mensure 48 foet in length (or 8 feet more
than the largest at present in use), 9 feet 3 inches in breadth,
und 4 feet @ inches in depth; and have a draught, when all
their machinery and gear are on board, of 2 feet 8 inches
forward and 3 feet 5 inches aft. They are built wholly of
wood, and upon the diagonal principle, and are driven by
compound engines, of which the high pressure cylindersars
74 inches, and the low pressure cylinders 1114 inches in di-
ameter, baving a stroke of 8§ inches. The screws, whieh are
four-bladed, have a diamcter
of 3 feet 21 inches, a mean
pitch of 4 feet 71 inches, and
a length of 51 inches. The
boiler is fitted with a closed
stoke-hole, the furnace being
supplied with air by means of
fans exactly after the manner
of a torpedo boat. The total
weight of the fully-equipped
pinnaces is 152 cwt., that is,
86 cwt. the machinery with
steam up, and 66 owt. the
bul.  When tried on the
measured mile by the Dock-
yard authorities the engines
developed 120 horses, with
840 revolutions per minute,
and realized n mean speed of
just over 18 knots, which is
almost equal to the speed of
the second class torpedo boats
which, as a maiter of course,
can only be used for torpedo
purposes. The steawm pressure
was at 120 Ib., and the en-
gines were worked expansive-
ly with the cut.off at 9-16ths
of the stroke. The increaso
from 91 to 13 knots at a
bound has given great satis.
faction, und, ns the consump-
tion of fuel has heen reduced
from 6 1b, Lo 8 1b, per unit of
indieated horse power per hour, the additionnl speed has
been obtained without any additionsl cost of coal, seeing
that the powoer developed in the 45 foot pinnaces was about
50. The guestion now arises whether these quick, light,
and bandy eraft, which have bad their fleetness greatly in-
creased without injury to their special qualities as sea.going
life pinnaces, could not be applied to purposes quite distinct
from the ordinary work connected with a man-of-war, and
thus help in frecing the decks and davits of an armor-clad
from much of her present impedimenta. With a speed of 18
knots they will probably be found serviceable as patrol boats
and for assigting in defeating a torpedo attack, Whether
they may bo adapted for offensive torpedo purposes, and
thus compete with the steel boats, is a matter for considera:
tion, but it §s unquestionyble that, while they possess the

gines, crew, and welghts,

.
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spoed of a 60 foot torpedo craft in a straight line, thoir twin
serews glve them important advantages In respect of turning
and going astern,  With the radder alone and with both en
gines going full speed ahead they can turn in from eight to
ten times their length; but with ono.engine going ahond and
the other astern they can go round in n distance equal to
twice their length.

SEA OTTER, OR KALAN,

The kalan, or son ottor, says * Wood's Nutural History,”
I8 vory much Ineger than its fresh wator relations, being
rather more than twice the size of the common otter, and
weéighing as much a8 seventy or eighty pounds,  During the
colder months of the year, the kalan dwells by the sea
shores, and can be found upon the icy consts of the North-
ern Pacifio, whore it is extremely active in the eapture of
marine fish,  When the warmer months begin to loosen the
fey bonds of winter, the sea otter leaves
the coasts, and in company with its
mate proceeds up the rivers until it
“reaches the fresh water lnkes of the
interior,  There it remuing until the
lessening warmth gives warning for it
to make its retrent soawards, bofore the
flerce frosts of those northern regions
seal up the lakes aond deprive it of its
menns of subsistenco,

It is rather o searce animal, and is
not so prolific ns many of its relations.
The fur of the kalan is extremely beau-
tiful, shining with n glossy velvet-like
sheen, and very warm in character. Tt
is in consequence valued at o very high
price. The color of the fur is rather
variable, but its genoral hue is a rich
black, slightly tinged with brown on
the upper portions of the body, while
the under portions of the body and the
limbs are of a lighter hue. In some
specimens the head is nearly white, and .
in one or two instances the white tinge
extends as far as the neck. Indeed,
the proportions of dark and white fur
differ in almost every individunl, All
the otters are Jong of body and short of limb, but in the kalan
this peculiarity is more apparent than in the ordinary otters,
on account of the curions setting on of the hinder limbs
and the comparative shortness of the tail, which is barely
more than seven inches long, while the head and body
measure three foet in length. The food of the sea otter is
not restricted to fish, but is composed of various animal

X

~

Insectivorous animnls also fure better during such mild win-
tors, —American Kntomologist.
—— — —-ae
The Centritugal Crenmery.,

The estimation of the quantity of eream contained in milk
can now be made very accurately and rapidly, by means of
centrifugal force, Attach the handle of o can, fAlled with
milk, to u cord; hold the other extremity of the latter in the
hand, and twirl s if for a gling; the cream, lghter than the
rest of the milk, will accumulate on the surface free from
wll Nguid, and more quickly than if in a state of repose; the
time will even be lessoned in proportion as the revolutions
are rapid, When the milk has a temperature of 59° to 60

Fah., the separation of the cream takes place in fificen mi-
nutes, at the rate of six hundred revolutions per minute.
At the same time the quantity of water added to the milk
for adulterating purposes can be ascertained,

M. Gembloux
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SEA OTTER, OR XKALAN.—(Hnhydra Lutris)

having tested that pure milk contains ten per cent of cream,
added one, then a second tenth of water, and when whisked
the cream represented but nine and eight per cent of the
volume of milk. Further, when whirled in the cylindrical
churn, the contents formed three distinct layers—cream,
water, and skim milk. The same centrifugal test was ap- |
| pliéd to butter, maintained in the liquid state by means of

productions, such as crustacea and mollusks. Some writers | hot water; the water separated into three states toward the
assert that, in default of its more legitimate food, it varies | circumference of the churn—fatty butter, caseine, and salt

its diet by sea weeds and other vegetable substances.
- —~er—
NEMERTES, OR STRIPED POLIA.

The nemertes is somewhat like the leech, but it is not | was first made known.
It sometimes attains the extraor- | reverts for applying the system on a vast scale by means of

furnished with a sucker.

water; it wuas in the Iatter all the mineral adulterations
lodged. It was at the Exhibition of Vienna that an appa- |
ratus for separnting eream from milk by centrifugal action
It is to M. Lefeldt that the honor

dinary length of thirty to forty feet, and can extend orcon-!a turbive cylinder making eight bundred rotations per

tract itself in a surprising manner. A specimen of twenty

minute, when the cream is formed round the axle of the ma.

feet long is eapable of suddenly contracting itself to the | chine, after which comes the skim milk, and then the impn- |

leogth of four or five feet. The

exact length to which the nemertes
can extend itself is not known. It
is always writhing and coiling its
lonz body into apparently inextri-
cable knots, but never sufferingany
real entanglement. Ttwill convert its
body into a long and slender screw,
and it is assumed that it moves from
one place to another when coiled in
this way. No accurate and reliable
observations of the habits of this
animyl have yet been made.

Effects ofSevere Cold on Insccts,

A very general impression pre
vails that severe winters are preju
dicial to insect life. 1t is, however
a quite erroncous Impression, for
pothing has struck us so foreibly in
our experience with injurious in
sects, as the fact that in most cases
they pass more safely through o
steady, even if sevore winter, than
through a mild or ehangeable one.
We have repeatedly called atten
tion to this fact In our own writ
ings. and Mis« E A. Ormerod, in
her ““Notes of Observations on In
jul’i()un Tosects,” fuor 1879, has some
quite pointed remarks on this sub-
Ject, in conoection with the severity
of the past winter jn England

Severe and steady cold Is not only
favorable o insect hibernation, by causing a
state of torpor, but fndirectly in preserving (hem from
the attacks of birds and other animals, which, during
such severe weather, oannot reach them in the frost
bound ground

Mild winters, on the contrary, generally cause promature
activity in insects, often followed by relapses into the torpid
state, and such changes are prejudicial to thelr well being

continued

NEMERTES OR STRIPED POLIA.

| rities, forming, as it were, three rings or zones.  Other skim

| mitk is Introduced, which forees up the erenm 1o run over,

‘}:md thus out of the ovlinder. Mr. Lawal's Swedish skim

| mer is o constructed that, in proportion as the cream and

skim milk are separated, they pass off by the entrance of

fresh milk. In the cooperative dairy at Kiel, 4,000 quarts |
L of milk, the produce of 560 cows, are centrifugally skimmed
per day.

| tons are taken to ward off the inscot-eating tarsier.

NATURAL HISTORY NOTES,

Effect of Thick Soweing on the Ser of Diacious Plants.—
At the'medting of German naturalists and physicians at
Baden Baden Inst Beptember, Prof. Hoffmaon, of Giessen,
ns reported in the Berlin Monatsehrift, sought to show that
seeds of unlsexunl plants, when thickly sown, result in a
preponderance of males, Thus he found that one hundred
seeds of spinnch, sown In a six-inch pot, yielded two males
to every female, whereas the same sample of seed produced
an equal number of males and females in the open ground
where they had plenty of room.  This olservation would be
important il of general application, and especinlly with
liemp, but Haberland disputes it 8o far as this plant is con.
cerned,  According to Hoffmann, sex does not reside in the
seed, but depends on the conditions of germination. Unripe
seeds of Lyelnis vespertina, he found, gave a larger propor-
tion of males than fully ripe secd. Seed of Mercurialis
annua, artificially impregnated in early
summer, gave more males than autumn
impregnated seed. Prof. Prautl, of As-
chaffenburg, remarked that erowded
prothallia of ferns produce a larger per-
centage of antheridia, and seattered
ones more archegonin.  Prof. Pleffer,
of Tibingen, stated that he had ob-
servd a similar phenomena in the
case of equisetum,

Interdependence of Animalsand Plants.
—The Gardeners' Chrinicle gives an
engraving of a very remarkable pitcher
plant, new to cultivation, but described
by Dr. Hooker, a few years ago, from
dried specimens collected in Borneo by
Low and othere, The Jarge bag-shaped
pitchers arc, when fully developed,
provided with two sharply toothed
wings. The neck of the pitcher is
thrown into ridges with intervening
furrows, and is prolonged at the back
into an erect, or slightly incurved pro-
cess, terminating in two sharp re
curved spurs, the whole reminding
one of the head of a snake uplifted
and  ready to strike with its fangs
At a .recent meeting of the Linnmean Society Mr. Bur
bridge, an observant naturalist, read a paper on the sub
ject, which throws some light on the curious organiza
tion in question, and is of considerable interest as illustrat
ing the solidarity of the organic world. It seems that the
stalk of the lower bag or ampulla-shaped pitcher is swollen
and hollow, and in their native country most of them are
perforated by a species of black ant, which forms its colo-
nies in the old and dry pitcher, and continually visits the
fresh ones, so far as can be determined, for the purpose of
obtaining food and water, since these fresh pitchers con-
tain a miscellaneous collection of dead nnd deeaying insects
of many Kinds. As these pitchers are perfect Ir.;lu to creep
ing insects of antlike character by reason of the incurved
ridges round the throat of the pitcher, these black ants inge
niously perforate the stalk, and so obtain their supplies, and
provide a means of exit in case of need  Now as to the
uses of the formidable spurs which
lie concealed under the Kidney-
shaped lid of the pitchers: There
is found in the forests,
where this fine pitcher plant grows,
n curious lttle animal called by the
natives “ Tamperlilic,” and by the
few Europeans whp have ever seen
it alive, the ** Spoetre Tarsier™ (Tar
sier spectrum)

Borncan

It is a most singular
and interesting creature, about the
size of & ratl. An engraving of it
is given on page 247 of the Scies.
TIFIC AMERICAN for October 18,
1879. Its head is singularly like
that of a small Kitten; the eyes are
large and full, the body is monkey-
like, and the tail slender and as long
as the body, but bushy at the tip
like that of the lion. Iis feet have
curiously enlarged disk-like tips,
reminding onv of the enlarged ends
of the climbing tendrils of the Vir-
niz creeper.  This little animal is
an insect-ealer, and Knowing that
the pitchers contain entrapped in-
sects, visits them pretty regularly.
In the case of some of the pitcher
plants the insects imprisoned in
their unarmed urns are readily re-
moved, but not so in the species
under consideration, as the sharp
spurs are 5o placed that the tarsier
is sure to be pricked by them, and
quite sharply too, if its head is fnserted under the lid for get-
ting at the interior. The main question, and the one yet to be
solved, is, of what use are the living sots, and what end is
this one species of Nepenthes mude (0 serve nk the nest of a
peculinr species of these inseota  To sult s requirements
not anly is its very structure modified, but especinl precau:
The
use of the entrapped josects wo already know, for it has
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been demonstrated by Dr. Hooker that the pitehors of Nepon-
thes not only mllure inseots by a sweot secrotion at the rim
and upon the 1id of the cup, but also that their capture, or
the presence of other partly soluble animal matter, pro-
ducos nn Inoreise and an acidulation of the contained watery

lignid, which thereupon becomes capable of acting like
gastric Juico in dissolving flesh, albumen, and the like. In

othier words these pitchiers seem to be stomachs Borneo is |
indeed & land of many wonders Dr. Beceari bas found

there o curious plant (Myrmecodia) which never fully deve !
lops until bitten by n Inrge rod ant.  They make their nest |
in the swollen stem, and thonee rush out to ropel all fova. |
dors.  Dr, Beccarl nsserts that the prosence of these ants
is absolutely essontinl to the plant's existonco, for unless

the young plants are thus attacked they soon perlsh.

——— el M A
IMPROVED ELEVATOR.

The frequency of accidonts to clevators has suggested o
practical field for invention, to which some of our inventors |
Bave turned their attention. By some safety is
sought in pawls and ratchets, in a multiplicity of
ropes, and in the hoisting machinery itself; but the
inventor of the device which we illustrate secares
safety by sutornatioally opening and closing the
Batches as the elevator appronches and recedes from
them, This plan not only secures the olevator car
from dangeroug falls, but it also prevents persons
from falling down the hatehway. and in case of fire
prevents its spread through the hatchway.

Phe mechanism by which this very desirable end
is accomplished is both novel and ingenious,  The
hatchway is closed at each floor by two doors, A B,
which .'l.m connected by links, @, with a slide, 0,
moving in guides at the side of the latchway, so
that when one door is moved in one direction the
other will be correspondingly moved in the opposite
dircction. The doors, A B, are each provided with
two segmental racks, C D, which are engaged alter-
nately by racks on the vertical rods, EF. These
rods extend from the top to the bottom of the hatch-
way, and are provided with as many short sections
of rack as there are segmental racks attached tothe
doors.

On the driving shaft of the elevator there is a
Joose spur wheel, G, engaging a rack on the lower
end of each of the rods, E F, so that when one of
the rods moves apward the other moves downward.
Upon the rod, F, in addition to the rck: already
mentioned, there is another rack which is engaged
by a wheel having cogs in a scgment of its
periphery, H, secured to the driving shaft. The
car is hoisted in the usual way, and as the dri-
ving shaft revolves an intermittent vertical move-
ment is imparted to the rack on the lower end
of the rod, F, by engagement with the mutilated
wheel, H.  The rod, E, by virtue of its connection
with the rod, I, through the spur wheel, G, is also
moved vertically, but in the opposite direction.

When the car is ascending the rod, F. with its
racks. is moved downward, and its movements are
timed relatively with the movement of the car, so
that just before the car reaches & pair of doors the
rack segment, D, on the door is engaged by one of
the racks on the descending rod, F, and the doors are
opened, at the same time-one of the racks on the
rod, B, eugages one of the rack segments, ¢, onthe
door below, closing the doors immediately after the
passage of the clevator through the floor to which
the doors belong. When the car descends the
reverse of what has just been deseribed oceurs.

This invention was recently patented by Mr. James
W. Evans, care Geo. F. Betts, Equitable Building,
120 Broadway, New York city, who muy be ad-
dressed for further information.

e ce S e
A Great Towing Weat.

One of the longest towing feats on record was
Iately sccomplished by the salvage steamer Reco-
very, of Liverpool, in towing from St. Viocent, W.
L, to Flushing, Hollund, the Italian screw steamer
Centro-America, which had broken her propeller
shaft. The Recovery left St. Vincent, with the
steamer in tow, April 1, and arrived st Sants Cruz,
Teneriffe, April 11, where she was detained one
day. The Lizard Signal station was passed April
24, the run from Teneriffe, 1,383 miles, having been
made st so average of 115 miles & day. Flushing
was reached on the 27th, making the whole passage
of 2,678 miles in 26 days, deducting the detention at Tene-
riffle,  Two heavy gales were ecncountered by the way. The

best day's work was 144 miles, The Centro-America regis-
tered 1,884 tons,

Froservation of Hopw,

The principal feature in this new system consists in
sprinkling the hops with alcoliol prior to packing, and then
pressing them tightly into air-tight vessels. In course of
time the aleohol combines with some of the constituents of
the hop, and certain volatile ethers sre thus formed; these
possess a strong and peculiar froity smell, but being very
volatile, they are all dissipated during the boiling. Dr.
Lintner has experimented on these preserved hops at Wei.

American,
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'iu rotntned and there is n full dovelopment of aroma; the
[ formentation of worts made with these hops worked well,
and the resulting beor possessed n fine bitter flavor. I this
fmothod of sprivkling with aleohol will stop the develop
ment of valerianic noid, which takes place in hops when stored
in the ususl manner, it ought o come into goneral use,
B — W —
Wind Pressure,

Does the wind, in passing through the open spaces left
botwoeen the solid members of an articulated structure (such
ne 0 bridge), experienco no Marther resistance than that
offored by the net ares of the solid surfaces of the membors?
Wo think it does.  Adr s o fluld equally with water, and it
i woll known that when water Issoces through an orvifice in
o fat surface, the issuing stream is vory sonsibly contracted
to mnuceh less than the aren of the oriflco.  This coeflicient of
discharge through holes in plates or flat surfaces is us low
us 002, Or, in other words, only 62 per cent of the open-
ing is truly offective for the passago of the liquid.  Without

EVANS' IMPROVEMENT IN ELEVATORS,

doubt, these principles apply equally to oll fluids, gases as
well ag liguids.  In the cose, then, of air flowing through an
articuluted structure, we do not think that the full aren of
the oponings, hetween the solid mombors, should he con-
sidered um effoctive for the pussage of the air, but only to a
rwllm-ml extent of, perhaps, from 60 poer cent to 70 |u-r. cent,
This would have the effect of adding very lurgely to the
gross resistunce offored by any artienluted structure to the
wind—in faet, it would cause un addition of from 30 per
cent to 40 per cent of the'openings to be added to the
members a8 representing the whole urea offering a resist.
ance to the passage of the wind. This additional amount
of resistunce muy be found more than sufficient to occasion

solid

henstephan, and speaks woll of them; he says the fine color

overturn, when otherwise it would be far from being antici.

A Onrlous Phenomenon,

The Plaindealor, of Enst Kent, Outario, states that s
curions and inexplicablo phenomenon was witneased recently
by Mr. David Muckle and Mr, W. R. McKay, two citizens
of that town. The gentlemen were in s field on & farm of
the former, when they heard a sudden lond report, liks that
of a cannon. They turned just in time to see a cloud of
stones flying upward from s spot in the fleld. Surprised
beyond measure they examined the spot, which was cireular
and about 16 feet across, but there was no sign of an erup.
tion nor anything to indicate the fall of a heavy body there.
The ground was simply swept clean, They are quile cer-
taln that it was not caused by a meteorite, an eruption of
the enrth, or w whirlwind, :

- —cer—
The New Brooklyn Elevator.

A brick elovator, with stores, rivaling In capaeity the

great elevators of the Erie and the Pennsylvania Railroad

pated by caloulation, —Zron.

Companies in Jersey City, has just been erected in
Brooklyn by David Dows & Co., of this city. It is
intended exclusively for handling and storing grain
for the European trade.

The facade on Columbia street is 200 feel, and the
gides renched to the Atlantic dock stores, of which
it will form a part, are 175 feet on each side and
threc stories in height.  The ehimnpey is situated on
Pacific street, about the middle of the building, and
i 12 feot square ot the base, riving to the height of
180 feet, which is also the height of the elevator,
The upper part of the Intter will be entirely of
framework, extending the full width of the store on
which it rests, and will contain five tiers of chutes
leading to the wharves on either side, 50 as to be
readily connected with the holds of vessels, A
novel feature in connection with these chutes is
that they form a contipuous circuit with other
chutes leading from the new building.

But the essential feature of the structure in which
it differs from the other clevators in use is the
erection of two elevators on the Columbia strect
side, corresponding in height and shape to the ele-
vator proper at the wharves, These will be %0 con.
nected with each other and with the main elevator,
that any or all can be used simultancously in load-
ing from one to four vessels, or in unloading grain
from canal boats or lighters at one point, and at the
same time loading steamers at another. Tt is in the
facility with which this process can be carried out
that the great improvement in the elevator system
consists. So great is the capacity of the stores that
20,000 tons of grain can be readily stored on any
floor of either building. The mackhivery will be so
adjusted that a double hoisting system can be em-
ployed with as little difficulty as the single hoisting
system now employed on the railroad elevators. It
is caleulated that by this method two transatlantic
steamers of the greatest capacity can be londed with
grain within eight hours by the simultaneous opera-
tion of the double hoisting apparatus.

<2 -
Explosions of Malt Dust,

One of the Burton-on-Trent breweries has nar-
rowly escaped destruction by fire. A violent explo-
sion occurred in the malt grinding room, and as
soon as the workman in charge, who had been
thrown on to the ground, could recover himself, he
found that the hopper above was in flames, which,
fortunately, were soon suppressed., There is but
little doubt that this explosion was caused by a sud-
den combustion of malt dust, and it is well that
brewers should be warned against this danger.
Finely divided combustible powders, such as flour,
malt dust, coal dust, etc., will explode, and there
are on record many serious conflagrations which
have been traced to this cause; in America several
large flour mills have been totally destroyed by fires
originating in this way. Some difference of opinion
exists as to the wuy in which these explosions are
brought about; it is, however; casy to imagine thut
a combustible substance like malt, flour, or coal,
may be reduced to such a fine state of division as
almost to approach the gaseous state, and being
thus intimately mixed with the oxygen of the atmo-
sphere, we have all the materials for a sndden and
explosive chemical combination. Some persons have
argued that these explosions are spontaneous, but
we incline to the opinion that either o flame or &
spark is required to bring about the combination.
It 18 n common practice in some breweries to place an un-
protected gas jet or lamp cloge to the malt mill, and in this
way the inflammable dust may oasily become ignited; or the
same result may be produced by a small stone passing be-
tween the steel malt rolls, by which a spark is produced,
and thus the dust is exploded. Precautions against these

two sources of danger should be observed in every brewery.
—Brewors' Guardian.

o

A BEEFSTEAK chopped up fine and baked with flour and
yeast in the form of a * meat-bread” loaf is the latest
dietetic sensation. It is asserted that meat thus treated en-
tirely disappears during the process of purification, the
nutritive principles becoming incorporated with the bread.
M. Scheurer Kestner has just been explaining the process.
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THE STRUCTURE OF MATTER.
‘Read before the New York Academy of Sciences by Prof. €. F Kroeh, of
the Stevens Institute of Technology.
It is n well recognized fact that much of the progress in
nlmmiul and physical science is dae to the increased atton
ﬁm given by investigators to the molecular structure of mat

“The labors of Clausius in founding the mechanical

llm:y of heat, of Tait, Sir William Thomson, and othersin
studying the motions of gases, the researches of Helmholtz
in hydro-dynamies, of Clerk-Maxwell in clectro-dynamics, of
Julins Thomsen in thermo-chemistry, and of Crookes on resi
dual gases, may all be attributed to this canse; while Grache
and Lichermann bave shown by their discovery of a method
for preparing artificial alizaring, that *“mere theory,” as the
practical man of the past was wont to call it, may become
of great industrial utility. .

Secing, then, the obvious importance of the results already |
reached, and beheving that we are only upon the threshold |

of higher achievements in the same direction, it occurred to
the writer that the interests of science might be promoted
by bringing together precise information concerning the
views held at present by the most prominent workers in this
field, and the evidence upon which these views rest.

In a series of articles published in the ScrENTIFIC AMERT-
cax of May 17, June 7, June 14, July 19, and August 23,
1879, the arguments, from which the following results are
denved, were presented:

1. That the elements and compounds combine in invariable
simple or multiple proportions by weight,

2. That this fact is explicable by the assumption of ulti-
mate particles having different weights.

" 8. That gaseous bodies combine in invariable proportions
by volume.

4. That this fact, together with the behavior of gases
under variations of temperature and pressure, enables us to
ascertain the relative weights and volumes of the ultimate
particles of gascous bodices.

5. That the altimate particles, whose relative weights are
thug found, and which we may now call molecules, must
themselves consist of still smaller particles or atoms, about
which we have no definite information, except that the num-
bor of them contained in the molecule of onesubstance bears
» simple numerical ratio 1o the number of them contained
in the molecule of another substance.

6. That, until the absolute size of molecules is known, a
molecular volume can be regarded only as the cubical space
of which, at a given moment, the molecule forms the
eenter,

7. That, starting with this conception, ingenious attempls
have been made to determine the relative molecular volumes
" of ¢lements in their compounds, and that different investi-
galors have reached different results.  To this I might add,

8. That finally considerable insight has beon gained by this
meank into the properties of compounds,

These papers were preceded by o statement of a few facts
warranting the assumption that matter is composed of ex-
ceedingly minute particles. It will be necessary in the fol-
lowing papers to give further evidence, after showing what
opinions the master minds of the past held concerning the
structure of matter. Impressed as I am with the conseious
ness that we are but too liable to be hiased by provailing
hypotheses, and to accept thenr us demonstrted truth, sim-
ply beeause the erosive action of habitual use has worn chian
nels in our minds from which our thoughts eannot escape
without a great effort, it has scomed Lo me an imperative
duty of scientific men to return, from time to time, 10 first
principles, und to review the opinions of the past by the aid
of the new hght of modern (hought,

TUE EXISTENCE OF MATTRIL

It seems to be o prevalent belief that no one but a meta-
physician would take it into his head 10 doubt the existenco
of matter and the reality of the universe outalde of ourselves,
Howover, it was but o few years ago that a fviend, standing
on oue of the baleanies of Horticultural Hall wt the Phila
delphia Exhibition, and lost in admiration of the region of
wonders before bim, was accosted by a stranger who per-
sisted 1o teymg to prove that it was all unreal,

1t wis recognized enrly in the history of philosephy that
the perceptions of onr wiking hours do not differ much from
those of our dreams, and the gquestion nuturally arose: How
do we know that life is not a continual dream?  This and
all similur questions have been long ago disposed of, how-
ever, by the recognition of the fact that our resson sits fn
Judgment upon our pereeptions and decides upon thelr va
tidity. In other words, we know when wo have been dream
ing.  Yet the fact remains that our senses do deceivo oy,

When we look at the starry heavens, scionce teaohes us
that there is no reality in what we see.  Light, with its cnor
mous velocity of 186,000 miles per second, takes 815 yonrs
o reach us from a Centaurd, 22 years from Sirius, and 50
years from the Pole Star. [t is evident, thorefore, that what
we see simultancously is not simoltancous in reality, We
see ot the sume momoent one star at the place whoro it was
814 yours ago, and aoothor where it was 50 years ago,  The
sun himself hus traveled onward for over eight minutes
sinoe the light started from the place where wo seo him al o
given moment.  Have we then ever really seen the sun?

If our sensex so obviously deceive us in this as woll as in
mwuny othur experiences, what guarantee have we that they
do not deceive us ln all?  Simply this, that we are not really
decelved even in these experiences, but we have the power
1o make the pecessary corrections, No argument in favor
of the unreality of the materinl world based upon such con

mankind, When many persona receive the same impression |
| under the same conditions, there must be something exuxt-;
' nal to them 1o produce that impression. According to the
calculus of probabilities, the
cach of his own accord, think the same thoughts or drum
the same dreams, are infinitesimal,

Let us now inquire into the views held by the thinkers
of the past concerning the structure of matter,

ARISTOTLE,

The first conception of matter that merits our attention,
though not the most ancient, is that of Aristotle (384 to 321
B.C.).

Our daily experience tesches us that the properties of
bodies continually change. The tints of the sky, the sea, and
the mountains vary from hour to hour; water is at one time
a liquid, at another a solid, or a vapor; the air is now ul

rest, then it assumes a gentle motion, or rushes onward with |
a frightful velocity.

It is a natural inference that in all these phenomena there
is something that changes, something that moves, and that
none of the properties, motions, or changes we observe are
essential to it. Thus we arrive at Aristotle’s conception,
that matter is something without any properties whatever,
yet capable of assuming all properties; something without
power of its own to move, yet capable of receiving motion.
It possesses nothing but quantity, and that quantity must
be unlimited.

Aristotle recognizes u first cause through whom this mat-
ter received motion and properties, but assumes that matter
is coeternal with God, 7. ., that it existed from all eternity.

According to this system the first act of the Deity upon
matter was its endowment with properties and motion. This |
is equivalent to a creation, since the objects we now see are
its results, and it is perhaps difficult to conceive why Aris-
totle did not represent God as crealing these objects out and
out, matter and properties together. The explanation lies
in his conception of the Deity, a conception arrived at as
follows:

Passive matter must be moved either by a cause that is
itself in motion, or by a cause that is at rest. Now, a cause
that is itself in motion would need to have its own motion
explained by a cause yet more remote, and so on indefinitely.
We have left only a cause that is itselfat rest. Such a cause
can be only a mind, a spirit. Accordingly the god of Aris-
| totle is pure thought, a perfect mind, that is the object of
its own contemplation. Now, a mind could think proper-
ties, but it could not think concrete, material objects.

The difficulty with Aristotle’s world of uncreated matter
without propertics is, that motion must be imparted to it by
mere thought, and that in such & world there must be a con
stant intervention of the Deity, u continuous miracle.

LEUKIPPOS ANI' DEMOKRITOS,

We pnss in the next place tos system that has more aflinity
with modern thought, the system of Leukippos and Demo-
kritos, who muaintained, aboct 400 B.C., in opposition to
Anaxngoras, the teacher 2 Sokrates, that bodies are not in-
finitely divisible,  We finally reach particies infinitely small
and fnvisible, which are called atoms and are indivisible.
By renson of their indivisibility they are indestructible and
unchangeable, and they completely fill the space they occupy.
All atoms are identical in substance and differ only in shape
and size,  Differences in substance nre produced by different
groupings of these atoms, which have only one physical
property, weight,

All invisible bodies consist of atoms and empty spaces,
Motion, it is argued, is u necessary result of this,  The atoms
hove nlways been falling, like snowflakes, through cmpty
gpace,  The lurger ones overtake the smaller and form
still lurger bodies,  Thus aceretion goes on, & whirling or
vortex motion is produced, and worlds are formed,  There
is no eyidence, nceording to these philosophers, that motion
18 the result of purpose or design.

Unfortunately for this system large bodies do not, as o
matter of fuct, fall fuster in vacuo than smaller ones,

EFIKUROS,

Epikuros (342 to 271 B.CL) endeavored 1o rootify tlw errors
in tho systom of Lenkippos and Demokritos, Mo reasoned
thus:

Muttor consists of Indivisible atoms differing from each
other only in size, shape, and welght, A finite body eould
not hnve ao infinite number of purts; therofore It divisibility
onnnol be Infinite.

Atoms have u limited number of shapes and sizges; but of
each kind there exists an infinite number,

Bpnce and the number of atoms that exist in it must both
bo infinite.  Finlte spuce could not oontuln an fnfinite num-
bor of atoms, snd on the other hand, o finite number of stoms
would be lost in inflnite ¥pace,
| Now for motion,  From all olemity atoms have been fall-
| ing through space by reason of their weight.  There being
| no resistance in a vacuum they must all have bad the same
[ velocity, and they conld never have met and combined to
form bodles and worlds, if their fall bad always been verti-
cal. Bo Epikuros invented a lateral deviation that he sscribed
entirely to aceident.  Granting this, we may have collisions
and ropulsions, whirliog motions and aggregations that
spring into being and pass away again without law.

But we cannot grant this. We caopot ab the same time
pretend to search out the laws of nature, and admit the word
accident into our sclentifie vocabulary. Aceident is sim-

siderations can provail against the umversal oxperience of 'nllrlbuwd the meeting of stoms to accident he practically

confessed that he did not know what made them meet.

It is worthy of note that Epikuros gave as his motive for
inventing his system a desire 1o destroy superstition, o re-
Y to the

'mind. This mesns, in plain English, to abolish the Deity

and personal responsibility.

Curiously enough, these mischievous atoms, after having
become the basis of modern science, were so modified and
adapted in the course of time that they have furnished Sir
John Herschel and Prof. Maxwell with a very powerful ar-
gument to show that they could ot have been evolved, but
must have been created.

DESCARTES.

In more modern times thinkers endeavored to find in mat-

ter some fundamentul property that inhered in it, while all

other properties were only accidental or derived. Descartes,
| the inventor of analytical geometry (1506 to 1650), was led by

the universality of geometric truth to regard extension as the
very essence of matter. According to his system there can
be no material atoms. A particle, however small, must still
have dimensions, and it must therefore be divisible. If there
are no atoms, there is no further necessity for imagining
empty spaces. Nothing existing in nature corresponds to
the conception of avoid. If a void existed, no motion
could be communicated through it. Space is only a figment
of the imagination, and motion is possible by contact only.
The whole universe is everywhere equally full of matier.
When a body moves it does so by displacing other matter.
It crowds out what is before it, while at the same time the
matter behind it fills its former place. It is thus thut a fish
swims. While Descartes denied the existence of atoms,

{ which, by their own nature, are indivisible, he admits that

the Deity may have made certain particles indivisible in the
sense that no creature can divide them.

According to this conception the sum total of motion im-
parted to the world at the creation remains unchanged. The
universe is a vast machine, which transmits motion from one
part to another, but does not destroy it.

(o be continned.)
_ —-ceore—
NEW INVENTIONS.

Mr. Levi H. Roberts, of Cadillac, Mich., has patented an
improved fastening for ol bandles. The object of this in-
vention is to secure handles to tools in such a manner that
they will be held in place firmly, and can be attached and
detached casily and quickly. The invention consists in a
fastening for tool handles formed of a key and a plate rough-
ened upon one side and smooth upon the other, The plate
and key are inserted between the rear edge of the handle and
the rear edge of the tool eye.

An improved attachment for fire-places has been pucn(cd
by Mr. Frank S. Elsberry, of Montgomery, Ala. The object
of this invention is to so construct the buck of a fire-place or
fire place grate, and to provide it with such attachments in
the form of pipes and valves that it shall be adapted for re
ceiving a supply of water and helding it while being con-
verted into steam, which is distributed in pipes to different
parts of the dwelling or other structure in which the grate
is located.

An improved double-tree has been patented by Mr. John
J. H. Parrott, of Salem, Oregon.
tion is to provide a device to be applied to a vehicle whereby
the hindmost horse shall be enabled to pull with more ad-
vantage than usual when endeavoring to draw abreast with
the foremost horse. The invention consists of a straizht
rack fixed centrally on the front edge of a doubletree and
gearing into a corresponding segment rack that is fixed on
the tongue of the vehicle,

Mr. David James Rogers, of Bardstown, Ky, has patented
an improved ice cream freezer of that form in which the can
containing the cream is rotated upon a central pivol, and is
provided with a vertical lifting beater or seraper, which re.
moves the frozen cream from the sides of the can us it freezes.

An improved nose piece for bridles, patented by Mr,
Rhodes Arnold, of Waltham, Mass,, consists in the combi.
nation with the bit and the head piece of u bridlo, of straps
for counterneting the pressure of the bit on the mouth and
lower juw of the animal,

Mr. Francls M. Foster, of Coffeyville, Kao., has patented
an improved sulky plow, which is so constructed that the
plow shall be in front of the wheel, 0 that the plowman
cuan 800 the plow and the team without changing his position,

>

Successful 'l'mu-oul of Tetanus,

Dr. John O. Lucas, in the Medical Tines and Gazette,
strongly advocates the treatment of tetanus by smoking
Indisn hemp, The leaves of the canpabis indica are
mixed with threo or four times their quantity of ordinary
tobacco  Directly there are indications of o spasm coming
on, the fumes are inhaled until the atiack censes. The
patient is then left quiet, but carcfully watched, so that the
pipo may be instantly banded to him on any appearance of

the spasm relurning.  In this way the patient is kept con.
tinuously under the influence of hemp, day and night, nour-

iehment being carefully sdministered at the same time.
advantages claimed for this mode of mm wr
. The spasms are cot 2. They reappear &

ply an unkoown cause.  When, therefore, Epikuros

Thbe object of this inven®
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The Convention of the Ameriean Medical Soctoty.
The thirty-firet annual convention of the American Med)-
eal Society, In this city, the first week in June, brought to-
number of distinguished physicians and sur.
cgeons. In addross Dr. Sayre spoke of the
indebledness of the world 1o Ameriean physiclaos and sur-
geons, in the development of new methods and novel opera-
tions, commencing with anmsthesin, as assochited with the
name of Morton, and passing to ovariotomy, another Ameri
can surgioal discovery,  This oporation, said he, was first
pecformed In 1809, (o Danville, Ky., by Dr. Ephraim
MuDowell.  Dr. Atlee, In 1844, rovived the operation, and
by persevering effort, in spite of all opposition and the very
goneral condemnation of his contemporarios, was enabled at
Inst, by bhis numerous brillinnt successes, to ostablish the
operation as a proper one in certain cases.  Dr, Peasleo has
stated that, in the United States and Great Britain alone,
ovariotomy has, within thoe last thirty years, dircetly con-
tributed more than 80,000 years of active life to woman.

In gynecology, the whole professional world gratofully
acknowledges the original and invalnable contributions of
Sims, Thomas, Emmet, Peasloe, Atlee, Kimball, Dunlap,
Minor, Taylor, Pallen, and others,  The new operation of
litholapaxy, which consists in the fragmentation of caleu:
Jous materinl, and the removal of the débris by nspimation
through a tube, fiest pérformed and described by Dr, Bige-
low, isalso one of the grandest triumphs of modern surgery,
and one of which any American surgeon may well feel justly
proud. In conservative surgery, Americans certainly com.
pare most favorably with Europeans. [n the treatment of dis
eases of the joints, by which means the patients are able to
wke free exercise in the open air during the whole progress
of the disease, thus acquiring power to overcome the con-
stitutional dyscrasin better than by any means heretoforo
employed, and when the disease bas progressed boyond re-
pair, then to perform the sub-periosteal exsection of the joint
in such o manner as to leave the muscular power intact, and
by judicious after-treatment Lo restore the funetion of motion,
Amerien has obtained a trinmph in surgery of which the
profession may well be proud,  Another trinmph of Amerl.
can surgery is seen in the application of the principle of ab-
solute rest to diseases of the vertebr,

A large number of papers were read, and several impor-
tant meetings were held by related societies, among them
the second annual convention of the American Laryngologi-
cal Association, the fourth annual meeting of the American
Medical College Assoclation, and the fifth annual session of
the Association of American Medical Editors.

B i
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A Lesson to Young Men.

In the nomination of General James A. Garfield for Presi-
dent at the recent Chieago convention, a lesson is taught
from which all young men may profit. It may not be pos-
sible for every youth, be he ever so industrious and studious,
1o obtain a nomination for President of the United States,
but by untiring industry and s persistent determination to
acquire an education, as illustrated in the life of General
Garfield, summarized by one of our contemporaries, it is
possible for every young man of ordinary intelligence, be
his origin ever so humble, to elevate himself to an honorable
Jvo-ition in life.

After eulogizing General Garfield's military and political
carcer, which it is not our province to discuss, the Public
Ledger proceeds to say of his early life:

And what be is be bas made himself, so far as any man is
the builder of his own chamcler, distinction, and honors,
Left an orpban when he was but two vearsold, his widowed
mother, with four children, being the possessor of a small
farm in the * backwoods " of Ohio, he began to work as
soon a8 be was old enough to aid in the support of the fam-
ily. Al sixteen be was a carpeoter’s boy; then driver of a

Scientific Jmervican,
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pletely rotten.  The large quantity stored in the endangered '

warchouse, it is thought, became overheated, the doors and
windows being closed, and spontaneous combustion was the
result, 4

—- -
Tron and Steel Making in Great Britaln and Amerien,

There are few British journals that are more thoroughly
fowular and anti-American iv editorinl ideas than the London
Engineer. The following from its leading article is, there
fore, quite refreshing:

Nothing connected with the orude iron trade possesses
Just now greater interest than the individual output of blast
furnnces.  For many years we were content in this country
to blow with & comparatively small pressure, and to got {rom
180 to 220 tons of pig per week from each furpnee.  Astime
went on and competition Incronsed, sttempts were mude to
| got more fron In a given time, and about fourteen years ago
| bogan the era in this country of Inrge blast furnsoes. 1na very
short time the dimensions increased from 14 foot to 16 foot
boshes, and a height of 45 feet to 50 feet to 28 foot boshes
| and n height of as much as 80 feet,  These enormous furnaces
turned out a great deal of iron as a matter of course, It does
not appear, however, they were eminently satisfactory either
as to the quality of the produet or the price at which it could
be made. In the Lehigh Valley in the United States ore had
for years been smelted with anthracite, the pressure of blast
being 84§ pounds to ns much os 6 pounds per square inch;
| the furnaces were small and the yields bigh, As the iron
trade of America extended under the fostering influence of
protection, a competition seems to have sprung up among
iron manufaclurers in the States.  Each man tried to make
more jron in a given time than his neighbor, and, as we have
already recorded in our pages, a furnsce of no great dimen.
sions at the Edgar Thompson Steel Works has recently been
making as much as 700 tons of excellent pig iron each woek.
Much of this success is due to the Cowper stoves which heat
the blnst. Something is due to the ore, but most is due to the
skill and energy of the manasgers, who avail themselves of
every chance, and rest not until they have satisfied themselves
that no more can be got out of their furnaces. In this respect
we nremow far bebind our American rivals, although it is
not to be disputed that progress is being made. In 1860 the
avernge annual make of iron per furnace in Great Britain
was 6,674 tons. In 1866 it reached 7,884 tons; in 1871 it was
| 9,600 tons; it 1875 it was 10,119 tons, and in 1878 it altained

12,831 tons. Assuming fifty weeks to be a blast furnace
year, there was for 1878 a weekly production of about 257
tons per week, or not one-half the duty of many American
furnaces,

Next in importance to the production of iron is the pro-
duction of steel.- Here, again, we are beaten by the United
States, 1In 1878 there were in America 27 converters, 20 of
which were at work, and these turned out on the average
| 36,088 tons of steel per annum each, Last year there were
| at work in this country 68 converters out of 104, and the
average annual production of these was but 12,272 tons each,
or less than one-third of the yield of the American plant,
Why this should be so is a question well worth discussion.
We shall be under the mark if we say that Bessemer plant
costs £10,000 per converter. However, for our present pur-
pose the estimate is near enough. It appears, then, that we
require 60 x 10,000 = £600,000 of capital, to turn out the
same quantity of steel that can be turned out in the United
States with 20 X 10,000 = £200,000 capital. The interest
and depreciation on this sum cannot be reckoned at less than
10 per cent. Each converter, therefore, represents £1,000 a
year, but its make in Great Britain being but, in round num-
bers, 12,000 tons, each ton must be charged with ten-twelfths
of a pound sterling, or 16« 8d.; while in the United States,
as cach converter turns out, in round numbers, 86,000 tons
' per annum, each ton mwust be charged with 3s. 94.  The bal-

:

canal boat, and subsequently s boatman, though not a man fance in favor of the American on this item alove is, there-
in years. He then intended to becomea sailor on the lakes, [lorr, nearly 11x per ton. When it is borne in mind that
but being persuaded by a young village teacher, he went to | 2« 64. per ton in the price of mils may make all the differ-
Geauga Seminary, and this turned the whole current of his | ence between Josing and obtaining an order, and that the
life. Here the sturdy character of the future man showed | cost of rolling Bessemer ingots into rails is now actually Jess
itself. He had no money, except a very small sum bis ! than the cost of inspecting the rails, it will be seen that 10s,
mother had saved. He and some others took a room and or 11s per ton is an enormous perceniage in favor of the
hoarded themselves in a very abstemious fashion, being their | American ironmaster.  We shull not now stop to explain
own cooks. In the morvings and late afternoons he turned | why the difference exists, nor is it, indeed, certain that the

his hand to carpentering, and so supported himself. Con- | causes are as fully known as is desirable, but the questions

he kept himselfl going in the same way, varying his carpen.
tering resources with teaching school in the winter, until
he was twenty-three, and on his way to college, where he
went through a two year term, came out the best Latin and
Greek scholar, and was soon made professor and president
of another academical institation.
——e—
More Inflammable Silk.

A recent fire in a bonded warehodse in this city, by which
£5,000,000 worth of goods were in danger, was traced to n
Jot of German black silk twist, Not long before a case of
what was classed as silk goods was brought out of the hold
of a Bremen steamsliip.  The case had not been long on the
wharf when it was discovered (0 be on fire. It wasimmedi-
ately thrown in the water, and, after the fire was extin-
guished, it was discovered that the case contained German
biack silk twist.

The ready combustibility of the silk in question ix said to
be due to u certaln acid used in its preparation.  Under very
ordinary conditions oxidation takes place, and the silk be-
comes burning bot, When cooled it is found to be com-

tinuing at the seminary, and at one of the country institutes, |

involved are so important that they deserve prompt and full

[JuLy
—————
annum, or, in other wonds, of doubling the prosent totsl
make of the country.
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i The Howgnte Arctio Expedition,

| Notwithstanding the unfavorable reparts of the hoand of
naval officors as to the seaworthiness of the Guloare, the
| vossol chosen to convey the Howgate Colony to Greenland,
| the expedition sailod June 21, The persons composing the
expedition are: H, €. Palmer, captain; T, H. Bailey, first
mate; A. L. Kenobler, engineer; $ 055 Richardson, nsalut-
ant engineer; Francls Hughes, assistant englooor; E, Smith,
enrpenter; W. . Farquhar, steward; Froderick Keyes,
cook; Willinm Dowell, fireman; George Jones, fireman;
Hugh MoKenney, Peter Lawson, Peter Duprinee, H. A,
Evans, T. H. Dowling, Andrew More, und Arthur Keefe,
able sonmen; John McFarland, ordinary sesman, Ten of
the enlisted men of the army who had been detatlod for the
service were, at their own request, discharged from (he ser
vice, %0 as to go out with the expedition in the employ of
Captain Howgate,

The scientific members consist of Dr, O, Pavy, natoralist;
Henry Clay, secrotary; G. ¥, Rohbe, surgeon; O. T, Sher.
man, astronomer; W. 8. Jewell, meteorologint; George W,
Rico, photographer,

The Gulnare will sail direct to Halifax und there take on
board Lieutenants G. €. Doane, of the Sccond United States
cavalry, and W. H. Low, of the Twentioth infantry, who
have been granted leaves of absence by the Secretary of
War, the former for four months and the latter for twelve
months.  After these officers are shipped the vessel will pro-
ceed to St. John's and conl. In consequence of the large
quantities of ice flonting in the neighborhood of Labrador,
the Gulnare will sall to the east and thence 1o Lady Franklin
Bay.

The colony to bo established at Lady Franklin Bay will
be under the command of Lieutenant Downe.  Ha
Innded the permanent party, the Gulnare will return 1o the
United States for a second colony to replace tho first, which
having become acelimated, will then move further on toward
the unknown interigr.  Though the Gulnare salled without
government aid or indorsement, she was pormitted o fly the
American flag.

— i
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Discoveries at Pompell,

An almost perfect house has been lately disentombed at
Pompeii. Tt is probably the best preserved of all the Romasn
dwellings hitherto discovered. There are two atria anda
very spacious peristyle, in the middle of which there i an
ornamental fountain. There is also a complete bath, which
must assist in clearing up some of the doubtful points con-
cerning the arrangement of Roman bathy. The paintings
in the interior of the house seem to have been executed with
considerable taste, and they are in good preservation.
Those on the first floor, representing for the most part ma-
rine animals, are especially interesting. The frescoes also
which are contained in the wings of the building are excel
lent representations of scenes from animal life. They are
#o0 admirably preserved that they cannot fail to shed much
light on the condition of painting among the Romans at
the time, although they also give evidence of the influence
of Greek art.

The lce Tradoe In Malne.

Recent reports from the Kennebec Valley stato that there
is great activity in the fce trade of that region, and prices at
Gardner, the headquarters, are fast approaching a fancy
basis. The bulk of the sales were made at £2 and $2.50 per
ton, but now dealers are refusing $8.75 and holding for §5
later in the season, The supply is fast going into the
hands of the large dealers and speculators, and the cities of
the Atlantic coast may soon look for another advance in their
ice bills. The figures show that there were 800,000 tons s
cured on the Kennebee last winter, which at §2.50 per ton
will produce $2,000,000, a large proportion of which comes
into this valley for labor and profit on capital invested. This
is more ice by 100,000 tons, than was ever secured on the
river before, and the total crop of the State is estimated at
1,500,000 tons.

L O

Another Gorilla In Philadelphia.
Rev. Dr. R. H. Nassau, of Gaboon, West Africa, has laid
science under a second obligation by forwarding to Dr.
Thomas G. Morton, of Pennsylvania Hospital, Philadelpbis;

discussion. another and larger specimen of the gorilla than the one dis

As to the open hearth process of making steel, we haveno | geeted in that city two years ngo. The last specimen iss
means of knowing what the average production per bearth full grown female and weighs about one hundred and eighty
is, but, so far as we can learn, it may be taken at about 150 pounds; it is 4 feet 4 inches in height, and measures 41
tons per week on the averasge.  No good statistics exist 2510 | jnches around the chest: the arms are 83.5‘ inches in length
the open hearth work being done abroad, so that we are un: | und 11 inokes in cltcun;h'mnce and the legs are 21 inches
able Lo say with certalnty which couniry obiaius the bestre- | Jong. It is in an excellent stale of proservation, save ik
sults; but there are ‘lfl)l uu'm ng Indications that in this I much of the beast’s thick coat of hair has been removed by
method of making steel America is abead of us in the quan- | \ho nction of the rum it was brought in. The animal was

L tity turned out.  We have said enough, we believe, 1o show | shot 1
. ’ d age { Dr. Nassau, last February.
that we cannot remain as a nation content with the progress Chhyrtael S l_).r.i...“'..'.t_____——

wo have made, - Competition with the United States will be- | Fastest Time on Record,

come keener and keener every day.  Protection, combined | Train No. 4 of the Pennsylvania Rallroad recently made
with other causes, bas enormously stimulated the production ! the fastest run on record from Philadelphia to Jersey city.
of iron and steel in the United States: and internal compe- | The train consisted of locomotive No. 784 and two cars
tition prevents the consumer from fecling the evil effects of | Edward Osborne was the engiveer, and Lewix Lilance con:
ilhc tarifl. The present demand from the States cannot last. | ductor, The train left Philadelphia at 12:51, and Jersey
The greatest energy is being displayed at the other side of City was reached at 2:24 P.AL, the trip of ninety miles
! the Atlantic in putting down plant. In the matter of new having been accomplished in precisely u!wy-ﬁmw

k Bessemer and open hearth steel works alone, plant is now | Four stops were made, and twice the train wasslowed uﬁ}i_'l
being constructed capable of turoing out 600,000 tons per ' cross bridges,—New York Sun, -

i
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Business and Personal,

The Charge for Inwertion under this Acad e One Dollar
@ Hne for each inserthon ; about dght words to a line,
Advertisements st be rocvivet  al yublication afice
asvarly as Thursday morning (o appear In next s,

B The publishers of tAls paper guarantee (o adver-
Haers a olrewlation of wot fess thian 50,000 coples every
woekdy dawve,

Cuarranooaa, TexN ., June 19, 1880,
H. W, Johne Mg o, 5T Mabden Lane, New York:
GEXTLEMEN ¢+ The (Rabostos) paint | got of you last
fall 1 ontiroly satiafuctory, 1 want nothiog bettor,
Yours respoctfully,
(Rlgnod) DTS CLIPrING e, Druggist,

We keep & full assortment of Eaterbrook's, Gillowt's,
Spencorian, I'orry’s, and Lamar's Pons.  Sead for price
st 10 J. Leaoh, M Nassau 54, New York,

Wanted < Situation ax Foreman, with o lvoe Brass
Finlahing Firm, who wish to mako a speclalty of globe
walves and comprossion work.  Address “ IL" P, O, Box
B, Brookline, Muss.

Cared's Froneh Cylindrie Carbons, for Blectrie Light
and Bxpociments, imported and for sale by O, Raoux,
200 Poarl St, Nuw York, rioe list sont to sl applicants

Stato Rights of & Useful Article for salo, Theo, W,
Clute, Washington, D, ©,

Apply to J. 11 Blalsdel) for all kinds of Wood and
Tron Working Machinery, 107 Liborty 8t, Now York.
Sondl for Hlustrated outulogue .

Labriceno, Gear Groase, Cylinder nnd Machinery Olly,
R.J. Chard, 0 Burling 8lip, Now York,

o repaired, parts of same for sale. Send
stamp for elroulams. 1% O, Box 26, Jorsay Olty, N.J.

Our new Siylographic Pen (ust patented), having the
duplex Interohnngeablo polut seotion, s the very latest
fmprovoment. The Stylographio Fon Co., Room 14, 160
Broadway, N. Y.

Shaw's U. 8. Standard of Pressure, Mercury Gaoges,
all pressures, Stoam, Hydraullo, and Vacuum. Best for
pumping stations and pipe lines. 915 Ridge Ave,, Phila.
delpnia, Pa.

Advertising of all kinds in all Amoerican Newspapers,
Special lists freo. Addross K. N, Freahmsn & Bros,, Cin.
clnnati, O.

For Sale.—A Baltimore City Fire Department Steam
Fire Engine, in complote working ordor. Address 1.0,
Box 67, Baltimore, Md,

Metallic Piston Rod Packing Company, 773 Broad St.,
Newark, N.J. Agents wanted ; terms lberal.

Skinner & Wood, Erie, Pa., Portable and Stationary
Enogines, are full of orders, and withdraw thelr illustm-
ted advortisoment. Send for thelr naw clroulurs.

Asbestos Board on Chimueys prevents their heat from
affecting the temperature of rooms through which they
pass.  Asbestos Pat. Fiber Co,, lim., 18 Broadway, N. Y.

Sweetland & Co., 19 Unlon St., New Haven, Conn,,
manutacturo the Swootlund Combination Chuck.

Power, Foot, and Hand Presses for Metal Workers,
Lowoest prices. Peorless Punch & Shear Co. 52 Dey St N.Y,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability, Write for in-
formation. ¢, H, Brown & Co., Fitchburg, Mass,

Corrugated Traction ‘Mire for Portable Engines, cte.
Sole munutucturers, I, Lioyd, S8on & Co,, Pittsburg, P'a,

For the best Stave, Barrel, Keg, and Hogshead Ma-
chlnery, sddress H. A. Crossley, Cleveland, Oblo.

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

National Steel Tabe Cloaner for boller tubes, Adjust-
able, durnble. Chalmers-Spence Co., 40 John St N. Y,

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulloys. Yocom & Son's Shafting
‘Works, Drinker St., 'hiladelphia, Fa.

Stave, Burrel, Kog, and Hogshend Machivery a spe-
cialty, by K. & B. Holmoea, Buffulo, N. ¥,

Solid Bmery Yalcanite Wheels—The Solid Original
EBEmery Wheel —other kinds imitations and inferior.
Caution.—Our nsme s stamped o full on all our best
Standard Bolting, Packing, and Hose, luy that only.
‘The best Is the choupost, Nuow York Belting and Pack-
ing Compuny, 87 wod ¥ Park Row. N. Y.

Nickel Plating, ~Sole manufacturers cast nickel an-
od2s, pure olckel salts, Importers Vienna llme, erocus,
ete. Condit, Haoson & Van Winkle, Newark, N. J., sud
%2 and 9 Liberty St Now York.

Presaca, Dies, anid Tools for working Sheot Metal, ete,
Frult & otber can tools,  Bliss & Willlams, 'klyn, N, Y.

Instruction in Steam and Mechanlonl Eugineering. A
thorough practical education, nod a dosirable situstion
18 8000 As competent, oun be ) ut the National
fostitute of Steam Koginoering, Bridgeport, Conn. Kor
particulurs, send for pamplilet,

Hydraulie Jueks, Prosses und Pamps,  Folishing und
Bufing Machinery. Patent Punoches, Shears, oto, B

_Lyon & Co,, 40 Grand St,, New York.

Forsaith & Co¥Manchester, N. H,, & 207 Cengro 8t,,
N. Y. Bolt Forging Machinos, Fower Hamimers, Comb'a
Hand ¥ire Eojg. & Hose Carrlages, Now & hand Maohin.
ery. Sond stamp for Hlus, ost. Btate Just what you want,

Alr Compressors, Blowing Engines, Steam Pumplug
Machinery, Hydraulic Prosses. Philudeliphia Hydrulic
Worka, Philadelphia, Pa.

For Alcott’s Tmprosed Tarbine, see ady, p. 207,

Burgess' Non.conductor for Heated Surfaces; easlly
appliod, eMmelent, and Inexpensive. Applicable to plain
Or curved surfuces, plpos, vibows, und valves, Seep. 384,

Eclipse Portable Enging, See lllustrated adv,, p. 418,

Wright's Patent Stwam Eogine, with automatic eat
Off. The bost englne moda, For prioos, addross W im
Wright, Manufacturer, Nowburgh, N. ¥,

Ore Breaker, Crogher, and Palveriger, Smaller slzos
run by horse power.  See p )i, Totten & Co,, Plttaburg.

For bost low price Planer and Matcuor, and Jutest
Jmproved Sual, Door, und Biin t Machinery, Send for
ocatilogue to Rowley & 1lermunoo, Willlnmsport, Pa,

Blake ** Lion and Eagle ' fmp'd Crushor, Soo p, 18,

Steam Bogines, Bollers, Portable Rallronds, Sugar
Mills.  Atlantic Steam Engine Works, Hrooklyn, N. Y,

Peek's Patent Drop Pross,  Soo adv,, page 14,

Blake's Patent Belt Studs, The beat faswning for
rublier ur lostlior bolts. Greone, T'weed & Co, N, X,

The Chester Stoal Cantings Co,, offioo 407 Lilwary 8t ,
Uhlladeiphia, o, oan prove by 15,00 Crank Shafts, sod
10,000 Goar W honls, now (0 use, the suporiority of thelr
Cuntings over all others,  Clrealise and prive et froe.
Brass & Copper in shoets, wire & blanks, Moo ad, TURLE

Linen Moso for Warehouses and Hotels a4 protection
from fire. Groens, Twoed & Co,, 18 Chnmbars 58, N, Y.
Bllent Injectar, Wower, and Kxhaastor, Seo adv, p. 18,

Speclal Wood Working Muchinery of ovory varlety,
Lovi Mouston, Montgomary, . How nd. page 18,

Holly Systewm of Wator Bupply and Pire Protection
for Cition snil Villages, Mee sdvertisement ln SCLEN-
TIFIO AMEMIOAN of laat wook,

410 40 1, I, Stoam Engloes. Seo adv, p. 418,

Srientific American,

Tho best Troas over usod. Bend for doseriptive olreus
Iar to N, Y, Klastlo Truss Co,, 8@ Drondway, Now York. |
Steam Eoglnes; Eollpse Safoty Sectional Boller. Lam- |
bertville Iron Works, Lamberteille, N, J, Hoo ad P
Alr Compromors. Clayton Stm. PumpW ks, Bk'lyn, .Y, '
Wheels and Plolons, heavy and light, remarkably
atrong and durable. Wspoolally sulted for sugar mills
wnd slmilar work, Cleoulars oo applioation. 1"ittaburg
Stool Casting Company, Pittaburg, Pa. |
Now Economizer Portable Engine. See Hllos, ady, p. 18,
Catechilsm of the Locomotive, 685 pages, 20 engray
Ingn.  The most scourste, scomplote, and eastly under-
sood book on the Locomotive. Price $0.50. Hend for

» oatalogue of rllroad books, The Rallroad Gasotte, 78
Uroadway, Now York. |

Valve Refitting Machine, Seo adv., page 11

The Improved Hydranllo Jacks, Punches, and Tabe
Expanders, It Dudgoon, 26 Columbia 8t., Now York.

For Superlor Steam Hoat, Appar,, seo mdv., page 19,

Hand Fire Eoglnes, Lift and Forco Pamps, for fire
and all othor purposes.  Address Rumsey & Co,, Soneca
Falls, N.Y,, and 99 Liberty 8¢, N. Y. eity, U.5. A,

Dismond Tools, J. Dickinson, 04 Nussau 8t,, N, Y.

For Shafts, Pulloys, or Hangers, call and see stock
kopt at W Liberty 8t., N. Y. Wi Sollers & Co.

Wm. Scllers & Co., Phlla., have Introdoced a new
Injector, worked by a single motion of & lover,

Sheet Motal Prosses, Forracuto Co., Bridgoton, N, J.

HINTS 10 CORRESPONDEN'TS,

No attention will be pald 0 communications unless
accompanied with the full vame and address of the
writer,

Nomes and addresses of correspondents will not be
given to Ingoirers.

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

Correspondents whose inquiries do mnot appear after
a reasonable time ghould repeat them, If 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 85, nccording to the subject,
a8 we cannol be expected to spend time and labor to
obtain such Information without remunemtion,

Any numbers of the SCIENTIFIO AMERICAN SurrLe-
MENT referred to in these columns may be had at this
office. Price 10 cents eacli.

(1) R, €. writes: In finishing colored gold
and gilt work with a scrateh brush, electro-platers gen-
erally use gour beer, letting it flow freely on (o the brush
and work, The beer {s dirty and bad smelling, Is there
any clean fluld which wonld answer the same purpose?
A. Try thin starch water to which has been added a
trace of sulphuric acid.

) W. H. C. asks: How shall T clean old
copper coins without injury to them? A, Dip in strong
hot solution of potash or soda, rinse and dip for a
moment in nitric acld, after which rinse quickly in run-
ning water,

(3) H. P. B. asks how to recover the sil-
ver that (s contained in a solution of eyanide potussiom,
A. Place In the open afr or under & hood with a good
dmught; add & small quantity of salt, then dilnte sul-
phuric acld untll no further precipitate forms; allow to
settle, wash the precipitate with clean hot water; mix it
with a small quantity of water acidified with sulphuric
acld,and & few fragments of pure zine; collect and wash
the reduced silver, separate the ining fragments of
zine; dry and melt with a littlo borax glass,

(4) 8. B, writes: 1, A has a mill, the ma-
chinery of which is propelled by an hot wheel
with a vent or aperture of 144 Inches ander a head of
water of 234 foet, or 30 Inches; ho wishes to remove the
overshot wheol and put In o turbine wheel, having 84
Inches veul under a boad of 20 fool wator, Which of
the two will dischargo the greater amount of water in a
glven timo, and how much, say, in one minute? A, The

pening for the overshot wheel with a coefelont of dis-
charge of 0'68, the avershot 818 gullons per minote, and
the turbine 284 galloos per minute, 2. I bhave no work
which treats of such questions,  Please commoend one,
If you kuow of one such, A. D'Aublsson on Hydrau-
lles.

B W. &D, ask: What is the best com-
position to renow the worn surface of gum belts¥ A,
Manufacturors of rubber belts recommend * n compos
sitlon of oqual parts of black lead and ltharge mixed
with bolled linseed oll, and japan enough to make it
dry quick.'* It Is to be puton with a palnter's brush,

() W, B, miks: Doos it make any differ-
oneo whore the exhoaust plpe enters the oxlinder of an
onglue? If so, whore ba the right placey A, If o horl.
zontal engloe, It Is gonerally preferred to bave It entor
an near the lower slde as posslbile, as 1t will then draln
the eylinder of any water of condensation,

() W. P L, writes: T have n stresm of

waler which will supply 80 ouble feet u minute, with a

fall of six feet. Conld I obtaln sufclent power from it
with suy Kind of wheel, to run & wood-taroing lathe for
turning small stuff without damming the water? What
power woold It supply? A. Your fal, of water, if pro
purly applied to s good water wheel, wonld glve you
about ono-Aifth of one horse power,which would do your
wurk, butinot withoot sote Kind of & dam, or its equlva.
lent, to control the water,

(8) 8. L. Z nsks: 1. What starch is uged
In laundreylog new-made shirts, how applied, and how
Ironed? A. Use coru starch, boll to smooth paste cool,
and starch the goods; dry quickly, Before ifronlng,
dampen down In thin, raw (anbolled) starch water, A
Nitle gum arablc or pare white wax s often added to
the bolled starch to afford fine glose. Iron In the
usnal way, with a common sad fron; then dampen
alightly with a clean cloth and the starch (raw) water,
and polish briskly with a polishing lron, 2 Where can
Tapply for Information .n regand (o unclalmed estates in
Germany? A. Probably German Consal General U, 8,
could nsslst you,

(0) “Fax" asks: What will effectunlly
keep off mosquitoes? A. Try an Infusion of pennyroyal
in water, or an infusion of quassis chips, '

(10) O. L, W. nsks: 1. How isa vacuum in

ateam engine prodoced? A, By condenslng the steam
In the contalnlng vesscl. 2 How to line up o cross

27

Mixenas, wre,~Specimens have been re-
celved from the following correspondents, and
examined, with the results stated:

O The samples probably contaln no gold; a fire
asvay Ie the only way of settling this beyond
doubt. <A, AR ~1t Is a ferruginons (lron

slliclous clay, contalning s small guantity of earbone
ceous matters, Of litthe valne —~A, M, C.—~Thuy con-
alat chilefy of fron sulphuret (pyrites), OF Ntte yalog,
W ¥ O, dr~quarte and mica,

e ———
(OFVICIAL.)

INDEX OF INVENTIONS

PON WIICH
Letters Patent of the Unlited States were
Granted In the Week Ending
June 8, 1880,

AND EACH BEARING THAT DATE,
| Those marked (r) are relssoed patents.)

A printed copy of the speciieation and deawing of soy
patent In the annexed lst, also of sy patent lssusd

head and shaft of an englne? A, To explain this would
require too much of our space, Consult * Roper's

8, The rule for fguring the horse power of an englne? |
A. Square the diamueter (in Inches) of the cyllnder, mual- |
tiply the result by 07854, thea multiply this product by

tho average pressure of stesn per square Inch on the pls- |
ton, and this product by the namber of feet the plston |

vince 1WA, will be farnished from this office for one dol-
Inr. In ordering plosse state the numbor and date of the

| Hand Book of Land and Marine Engines," page 17, | oopons gestred, and recit 1o Mana & Co., 33 Park Row,

Now York city. We also furobsbh coples of patemts
granted prior to 186 but at (ncreased cost, as the spect.
Acations not being pristed, must be copled by hand.

travels per minute, and divide by 8,000. The quoti

Is the nominal horse power, from which deduct 2 per
cent for frictlon, 4. How can we tell when the center
of the piston is in the center of the cylinder? A, By
measuring with proper gaoges,

(11) O. N. B. writes: 1. A while ago, hav- |
ing found severa) seratches on my window, I wished to |
get them out; so taking some flour of emery snd rub-
bing it down, 1 succeeded In getting out the scratches,
but did not sncceed In leaving the window ae I wished,
Now, the thing I wish to know ls, what will restore the
Rlass 1o lts former polish? Have tried rotten stone and
ofl, but no effect was produced. A. Use finest rouge or
putty powder, molstened with water. 2. Wishing to
make sotae mucilage and make it as cheaply as possible,
1 write to yoa to find out how to do it. A Disolve s
sufficient quantity of gum dextrine or gum arablc In
hot water, and add a few drops of clove oil o prevent
mouldiness,

(12) J. V. R. asks: Would an electro-mag-
net wound with two smaller wires be as efiicient as one
wound with one wire just equal o weight of metal to
the two smaller—in each case the magnetsto be of the
same size and contain the same relative weight of
metal? A. No, as it would be impossible to wind the
two wires as compactly as the oue larger one; however,
there would not be a great deal of difference.

(18) J. S. P. asks for a composition for
rendering light canvas waterproof, which will not erack
the canvas, A. Saturate the fibers with sosp by boiling
in strong soapsuds (csstile or curd soap); press out the
excess of liquid, and steep for twenty-four hours ina
strung aqueous solution of alum; rinse in waler, and
repeat if necessary.

(14) J. B. M. writes: 1. Suppose in acylin-
der, with two plstons at liberty frecly to move,we inter-
pose 8 block between the two pistons and exhaunst the
atmosphere between the pistons, what isthe pressure
on the block as compared with what it woald be if the
block be placed between a stationary cylinder head and
one movable piston and the air exhausted? A, There s

Adjustadle brackes, C. B Kella. Jr. ..o.vnvvnne -
| Alr eylinders, relief valve for, J. Moyt .. e IR
Alr engine, J. A, Woodbmary et al.......... 12 to TNTe
Alr engine J. A. Woodbury et al .o
Albam, J. W, H. Doubler. .....ooooivinans . s

Alloy, metallie, C. J. A & G. A. Diek
Animal trap, J. L. Syoeonds ...........

Bevelod gears, machine for trimming, Smith &

COMERE i ivornernsvsrese’ onsorvussass e dubimdnnass W/
Binder for books, metallio self. C. M. Jollir ..., ™60

Binder, temporary, 5. R, Hopkios. ....... v rrense SILAET
| Binder, temporary, G. ¥, Willls. ...,

| Bird cage, H. Biabiop.....coeeel o
| Blast furnace. J. M. Hartman .
Bol or strap fastener, N, Thomps
Boot and shoe heel linings, device for repalning,

C. B Whittlesey ......... RIS —— L
| Boot and shoo soles, machine for shaping. J. B,
Boot, [adis-rubber, G. Watkinsoa.. cenceie, + SIS
Bottle stopper. A. Albertaon..... b 5%
Bottle stopper, J. J. AlIS08 . ..oninninmisnsssonnens o
Bottle stopper, J. G. Krieger ... - 2N.6050
Bottling machl Jiman £ Sp e SIS
Bracket ook J. S. Lash ... . DN
Bridge gate, safety, A. Hun . NS0
Brush holding cap fur mucilage botties, ~tc., M.
W CBIE o e cctansestsacsssavsicseensabotnnny sans « 25 00
Buckle, W.T. Boasdr. ocuuieee cavsns . 2N

k
.
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Car coupling. E. H. Moorman..
Car I G.W. b

no difference, £, And In each caso how Is the t
of y to bo ésti d, taking no account of
friction, weight, or Inertia of the piston? A. In elther
case multiply the arca of one plston in square Inches

by 1475, the result Is total pressure in pounds.
(15) B. W. M. writes: I'wishto do my own

Insurance, and want to know what machinery 1 would
need to throw an elghty foot stream of water, what
wlze hose and nozzle, how mach horse power, ete.? 1
have a twenty-five foot deep well, and my bulldings will
be seventy-five foot deep, ffty feet frong, and abost
twenty-five feet high, A, Use one noaxle, 14 Inches
dlumeter, or two of 5 inch dlamoter; horo 23§ Inehes
Alameter, A steam pump,with 10 inches diameter steam
oylinder,and 0 Inches water cylinder, by 12 inches stroke,
would suit; orif you use a * hand'* fire engine, gt one
of the largest class, with 8 inches diameter pumps, When
fn full work they require about forty men on the brakes,

(16) R. E. M. asks: 1. Does a cylinder be-
come emaller in the bore by the expansion upon becom-
g hot? The eylinder Is 10 inches bore, about 14§ inches
{0 thickness. A. No, 2. Canyou inform mo whero I
¢an got & good reilable hook, 4t u moderate cost, glving
directions for hammering saws? A, You will find o
good article on the subject on p. 850, Vol. 30, Sunrirw
AMERICAN.

(17 W. L. L. writes: I have an engine cy-
lnder, 9518 tnches, and 7 foot deive wheel, Tan 1y
{neh stoan plpe large enough to glve full power to on.
gine? A, No, it should be at least 81 Inches dismeter,

(18) E. J. O. writes: Huving read your
articlo on clovators In the SCIENTONMO AMKRICAX of
June 5, it ocours to me that the differential  bluck
and chisin might be upplied to holsting and dosconding;
It would doubtloss bo safer than anything now used,
and would roquire but & small engine to work at, 1
prosume (f some ohe or more of gur elevator makers
had the matter bronght before them through proper
channels they might be induced to try the axperiment,
A. Wo havo no doube sueh an applieation of the diffor-
entinl block might be mado succossfully,

(19) E. 8. M. asks: How much prossure
can one man give with a jack sorew, lever four feet
long, and sorew four threads to the ineh® A, 1N tines
the amount of pull an the end of the loyer, s About

Car, stock, C.H. & W. G, Webster.,
Carpet stretoher, J. M. Miller ......
Carpot stretcher, Smith & Winters. . ...
Carriage clips, dio for swaging, S. M. Hose.
Carriage curtain fastener, H. P, Hant. ... R
Curriage dash frawme, G. M. Peters.,..
Carrtugo dashes, fastoning attachment for, B. J.
Warden . covoneine P P R T R C,
Carriage scat iron for ahifting ralls, G. B Spare.. S35
Curriage top, 0. C. Coming. ..o cciiiveinne caninns S0
Curtridge, 1. B Valentive "
Cartridge crimpl Il
metallie, Day & Lewls
Caaks and bottles under pressure, apparatus for
flling, J. C. G, Hupfel..ooooe A n e wneNanNny «“ SN
Chalr seat and back, M. Merkien . 3
Chamber mufer, T 11, Lane.......
Chart, dressmakor's, O, 1L Gritin, .
Chooso safe, W. I, Gordoa..
Churng J. M. Koon oo
Olook onse, . J. Davies.
Clook oase, Davies & Somers. - ..
Cluteh, friction, W. Oestorletn. ...
Coal washiog machine, G, Laader......
Colfoo pot attachimant, M, P, Hathaway

o
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-

Cooking apparatus, D, M, Small,...
Cork outting wachine, ¥, L. Blalr ,
Cotton ebhopper, rotary, J. . Lee

Crib, ehilt's, ¥ H, Drown ..o caeceiie o
Curbing and guttering for sldowalks, ete., F. Tim.
TIORM S (oA s8R a0 8e988 800 hAANATR IO A RTIRNTS ARG xov-INTUD
Dontal pluggor, G. B Snow (r) ... PR
Dosk, tablo, D, M, SLoVEBs0M . ooiisins oo
Diving bells, arm and attachment tor, C. F. Pike.
Door and window fastening, N. X
Dour hanger, J. W, Coburn.

B MAKI coninnrsnnnnns
Elootro-mumgnetio motor bmke, AL
Wlovator, W. L PRgo. o

\

thirty per cont for friction,
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'Al..’-'- O TABOOIN (i i ivanvvnvneniannnssenivis ”.Ml‘ﬁowlnu machine fuldlnl attachmont, Foley & G‘sﬂl‘ﬂ'“ﬁmh‘lﬂﬁ. THE MAclc CICAR "n
WA L Comeo .. T O AR Ry o Chveeeo TI8,622 < Tuulum-u aafol uo
Mm.m.('nnou 205,897 | Sowing waochine rnmu or gathering attachment, — 3 Lh.

Feod water hoater, B, mlh.......,...»....... oW AT Jo M B s svsoiss ety LM 45T n-l“n Page, onoh mwr:hmo--?.‘i N;‘uu 'u Iine. :::::?‘L'cro\u-%
Portiltsors, machine for making, Jansen & Sowing machine, straw braid, E. Wisoman , 4,111 e, O Qe woras Lo A 1IDe.) "’h

DRARILIE (ooiivenniiearnsiinres or sessnenaneraens 3G | Shade holder, N. L, Bradley oo ) Engravings muylmu’ advertiscnents at the same rale
File blanks, grinding maching for, . Vogol. LR | Shinglo drylng apparatus, W, A Kitts ... per line, by measurement, as the letter press.  Adver-
Plrearm, magaeing, A, SCnelder ..., «.oooeeet <o 2550 | 8hirt bosom attachment, L. Charehill Tisenents st be receloed al publication office as early
"lnuu‘wo hd-lor'J ¥l King 7 | Shoe natl wire, 0. R, Chaplin ax Thursday morning (o appear in net {awue,

ey Ry ¥ S Thite R aatr] y this paper guarantee to adyor-

Fire oxtinguishor, automatts, L. A. Folsom RO | Shoe tp, K WAIS ...cvveesai s BT Tho pablislers Of L Ba At (0 coples evory
Fiahing fies, book for oareying, M. By .. ... . W/ | Snot n,\nrmnv. K. Shiver,,....... wookly Issuo,
Floar mills, disintegrating wmlu for, Nagel Skylight, Campboll & Dunloevy. . —_ s e T

R Ve N ot e Siate, reversible, S. Rood ... 'EcKEn 8 PATE"T
Folding boat, Murmy & Baker . Rlolgh bell wteap, C. G. Dovin . ...
P\lﬂmlllidmm«\ﬂmnﬂ llmmcmtn & Suap hook, W, Grassiok........ WASHIHG MAG“'"E |MPROVED.

CIME s cinvvananannes sesenie . 281 | Spark arrestor, H, R Campboll, "l‘?‘l'llﬂ‘:;“:h n‘?‘lr:lwm
Foot warmer and lantern, mmb‘d g, Towle.... 2R Spoctacies, \Wilson & Molgs (r) ln- id iy ono who
Frait drier, W. . Phillips. . AR RIS on s + THGS | Spindles, machine for geinding, A. Dall wash t«jnu ahirt
Frult deior, J. W, Seymour ... x cooes ENOL | Rpur, AL BUSIIUAND ieeen wenins o o0 DBy :','l‘:::(“,"r':“, e
Farnace shield, 1, MoDonald ... 22*.&\ LMD | Stoging, portablo and ndjmlnblu. A Duw-m ..... KL ed with this maohine, <
Ganden mplemont, W. J Hosack........ sernearans 2GS | Stamp feedor, ore, B, Colemnn ..., wwerenses TR 000 mmhtl::t: ':;ﬂlt lrml n
Gas apparatus, B S, Maxim oo 2807 | Steam boller, W, M. Fisher.. . B850 v

Gas wetor, A. Carpenter ... . 8518 | Steam ongine, hydm, C, F. Piky

e e

Gato, J. M, Pean ... voe veiien cer 254084 ‘Stmm heator, J B, Plerce, Seye vesenes SO0T
Glasa soalloping machine, R \‘o\l L 2SA05 | St aleohol, AL DIeryekX. i resiey Keaes 20 10

Glove fstonor, W H, S10rey s « S8 | Stirrup; 0. V. FIOMm (0 viveeeiniiennsnnninns aissnven'l DOl
Glue, appamtus for onlmnllnl liguors Inr lho | Stool and cune, combined, Nelvon & Young. .. 0,60
wanumotare of, A. & B LISOr ... .cooniens oon 28582 | Stove cover lifter, L. P, Harder...., |
Gluo drylng apparatus, A, & B, Lister ..... «v 2B Stove, heating, G. R, Moore (r)....... wi 9 247

.

Governor for water wheols, oto,, 1. D, Snow..... 28,56 | Stove, reservoir ook, It Galbraith ,
Governor, water elovator, J. C. Fulton...oovie .. 2V EN i Submarine grappling tools, upum[l““' (‘ p puw 08 8T
Gealn, midalings, ete., roll for reduotog, W Tablet holder and hand stamp, combined, J. ¥

Gy oo a¥e muaatsnse Leashie Barrows ...

veee 25N
arrow, muior. and oultivator, Nmblnr«l R Telegraph, duplex, W

Dark et al.. ’ ceesnsenssseraesnanenss SEAI2 | Tolographs, distributing the wires ut under-
Tarrow tooth, 0 \lnmm ennepaiass SHEOL ground, W. Muekintosh. ..o 28 08
Harvestor, C. W, u.-ulley . vons WS | Tolegraphlo purposes, mechanisam for perforating
Harvester, J. & E Panton (r).... T ) paper for, Anderson & Foote. .. ... sesnewas 28,085
Harvester ko and reel, comb'd, W A Kirby (r) 220 | Telogrmphlo purposes, mechanism for perfornting
Tiat Dodles, ete., felting, J. T Warlng ... ...oee « BN paper for, Foote & Anderaon...... Savaxiy IsRaka 20,00
st fanging maochine, B, Clark, Jr....... 22,000 | Telegraphic sounder, T, Coohrmn, o viie cooriies 808
Hay press, W, A Wright.o.oooieinn - 2XHG | Telephone systems, switeh and -l.unllnu uppar-
Hoarse curtaln fixture, A. Tarabuli.... 2|\ | atusfor, G. Lo Anders......... E Aoy ehma L 208,560
Horse power, W. A Wright . .ooiiinies + 2504 | Telephone transmitter, electrie, A. G, Bell,, . 2
orse power ogualizer. J. T. Warren .. . 230 | Theater stage, M. H. Mallory,, R
Horsoshoo, W. H. Huallngs. ..o .oooe 2JAT | Thill cougling, E. Boobe et al. .. . 22800
NMorveshoe, A. M. TPUAK (.coiiieictnnssersesisrsnane 2[4 | Thill coupling. J. Rupert .. assanuussnnivonsies: SIIRE
Toe, production of cold for mlnufmurlug C. M, | Tie strap attachment, Iludmn a .\hlununn . R85

T. Du Motay ' Time lock, F. MeDuffee (.o . s

Troning machines, clothos -up;-»rtlnu apron fur. Tollet imploment, duplex, A, MeDonald, . 28 0

1. K. Smith Toreh, H. Profontaine ......... R
Rnitting machine. dr\-ulnr. B. F.ShaW...oonearnes % W) Torpedo, grmve, R. B. Lanum,, X
Lactng book, M. FIsy...coooviivininanies Toy locomotive, J. B, Secur, .. e
1Lacing hook, boot and shoe, M. Bray Toy plstol, J. H, BOS0. cvvernrrirrnvnrrrsmsrssssnssnns b
Tamp, will, PP, Wall coovianiiniens Truck, car, I. C. Torry. ccciiicirrsassrianes snenss pe_ )
lard cosdor, G. A, Stanloy.. Twinn cutter, J. AL © rockef . W8
Last, W.R. Mlller ....... Type bed, revolving, J. W, Rlc)unh o

Lateh, W. E. Sparks ... Valve, autowatic relief, B, O, Tyler . . W

| QUILTING MACHINES RE
culnrs to MESSUS, W, KEN'
Row, London, Boglaad.

TO STOOKING

QU1 Ill")l

LOOM MAKERS |- RE-

quired, 8 cortaln number of looms with the htaft fr-

| provyements, by o manufacturer nlmu!. o _estal
usiness. Apply to Messis, W, KENT & 00, %5 Pu
| noster Row,

tor.
Amllun. England.

8|mclnl raLos Lo donl-

o, Clhinllonge com-

yotition,

JEANDER DRCKER

Holos Manufacturer,
York, Ponn,

REND PAR-
& CO, 2 Patornostor At

"
ey lmm mr alring beds, ‘MI parior awl

Ish

afany denominalion, necepted (he sie as cash. - Address,
Furekn Trick and Novelty Co,,
P, 0, Box 4614, 30 Aun St New York,

FOR SALE,

) nd oount hits for the
"M«nm ‘".5'3‘0.. ?uwk.! nelolnmdryru'"”'
oldn.

all in

Jorlron rur mmunl 0 exeraises d
one, Mnuutud nrn-: Tox *l.’l b} seiis well muldu for $4.40),
Adﬂrmu C.H. A L Hl I, Cans Ou., Mo.
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WASIINGTOX, D. C., June 22, 1580,

lml for

Key
I'RO SALS will
2 0'0LOCK XOON, ON THE SECOND DAY OF AUGUST, |
Iur furnishing five new and different kinds of Locks an

“PROPOSALS FOR MAIL LOCKS AND KEYS.

In compliance with n provision in the Inw entitled ** An
| Aot making nppropriations for tho service of the Post
Moe De ment for the fiscal year ending June 5, 1881,
purposes,” approved June 11, 189, requir-

Ing o re-advertisoment for proposals for Mail Loeks and
notice is horvbynvﬁn that SEPARATE SEALED
be Tecelved at thix Department UNTIL

PATONT PLANEAS A
uzunsv M‘ACHINE CO.
!:.:o'“_, cmu“"‘ e

WANTED, BY A M.w WHO 18 A

draughtsman and thoroughl to make esti-
mates and drawings of all klndl n( m:
hot v-‘l"e:r. o situation for the w” : ﬁn‘

severml patents on steam o) ll(nn
- Box 158, P. o..Bo-wa.l-n

THE FRICTIUN CLUTCH CAPTAIN

Koys for the sole and exclusive use of the United States can be applind Lo all cissses of
s, Including, besides those to be used for mall machinery that i« %3
such as are 1o be used on the streoot letter-boxes of ﬂy-vb«-h and sre Eable 1o be
United States. br:lno‘? rnm- stored up in
As the publlc m){ugfm&nd secarching u{ﬁlnﬂlol} :Pﬂ"ﬂlt calender rolle,
NOCOsMATY Lo n n ANy proser! y nachines, presses,
of n lock and Iw{"--uld tend %o im -zlr. if not entirely :and wire drawing -‘5"-

dostroy, the further utility of all suc

locks and keys for

" We oan warrant to sve

Leaf turmer, W, &J. M. Burkart. ... «oveconeeconces 23000 | yalve, safety, J. Absterdam (f)......... 9,342 | the purposes of the mails, the Postmaster General pre- lulm-n-l “b;_m (’)".'
Leather pulp, production of articles by solidify- | Valves. eloctrical apparatus for ‘,p"‘un‘. :0.'1‘“0“" hlt urmh:;ﬂ‘:lf&rmbkld;?. bu"l“{:llrmrgg cintchen, SLATES Erodua)
34 463 ' on the mec and inge y sope quick. A& of
ing, Hyatt & Stevens ... arvveens sessnenas | SRR e I SRS SRR S SRR . TR NS | a falr competition among lm-omnn. hereby invited, may power amount
Lot hor splitting and boveling machinery, Dancel Vehicle, spring, W. M. Harris ... ..ccovverins , N dcrclup in nmpleq submitted by them.,

K BIMIA (0 0ciiies sorsangnrermornrenemnsasniiine 925 | yeioclpede. A. Viek.......... . 2RAM Proposals, wi will also be received at the | Friction Hoisting Engines and Holstios Drams,
Life presorving mastress, B, Palmer .- RS | yont, barrel, A- Bottger . 2 4 | MmO Hme, i Sarity Chainw for Mail Keys | for line shaft and safety elovators. Can be ren faser
. 2% 5 1 2 & Specifieations of conditions and requirements as to | nml stop quicker than any other friction.

Loomn, clreular, A Ball ... ..oovciinees 7 | Vessel, covered, G. B, Thompson . . 200 | posals, samples, wantities, contracts, ete., D. FRISBI ‘ CO., New l’l'-.ﬂo
Loom doap heddle, G. Ziegler ....... IS0 | yemsels. folding kel for, B R, Dodgo ....... ., m as wrll as fnrm- of "“{K' I be furnished on m-li-

Mail loek label holder, J. E. Thomson -« TV | votes. register for counting, R. 8. Conaver. .... SWE0 k::;r:‘lby‘!:!w;& e Qﬁ?ﬁuﬁ?&?j‘%l‘e’:‘ﬁ;ﬁ A .-,. and

Manure rake, E. M. JIa0d ., coooneeee --o TR wagon, dumplng, J. §. Listhicum ........ i 25,026 | have boen submitted in accordance with such specifica- 05

Matebox, C. Buckley ... RS R .o 2008 Wamon sent, M. TOmMPEIRS «..0vvveierrsers sesenasen 238491 | | tions and Torms, “ - '

Mateh sato, B 5L Blwell..oooiosinnn e . 38458 | wroing machine, O: K. Moncriet, : ; 'nm Contracts which ms u-maewm be ls conformity |

Meat chopper, A. T, Hufl....uvee- - + B555 | washing machine, J. Sandles e e "’l‘,";"“;" B. W. PAYNE & SONS, oonmn, NY.
Metal working press, Perkins & MoNaoght........ :‘-"J-;: Water cooler and purifier, subterranean, G, Kmer- master General ECHT A

Metallie ean and box, M. Bray...

- TSR S SR A e T

MUk eooler, F. G. Butler..... . - IR | water elevator, W. F. Smith........

Milk recoptacie, M. P Allen...ooooiiiiinnne <« ZB5T | water wheel, turbine, W. Hachenoy

Millstone dresstng machine, P'. M. Iinas........... TS0 | weather strip, J. M. Cels...

Mining drills, steel bar for, W, A.Sweet ........... IVES | \yeather strip. D. L. Grant X
Mirror, reflecting, C. Woldt,  FETE | Wind engine, A. Thonison .. sie e e 2RO
Monkey wreach, 8. H. Bollows v ZHAT | Windmill, Payne & Danforth . ........ccoce veeeienns

Mop wringer, A. L. Durtls - ZBON | Windmill, J. J. ROOd . coremeveve covassnmaasssenn ven
Motiun. apparatus for lnn-mllllnc chmnummnc | Wire springs, machine for forming conieal, 1. H.

H.J, Wengel, ... ooonniinirianaaniinsies cronannes il T > B e R R R NG e B =560
Nuts, cleaning and separating, 1. ¥. Walters..... 28 | yy 700d, Slexible band for bending, E. L. Bucking-
Oatieval machine, W. Ederhard . =850 R A R RN R e s RS E
OUatmenl wnchine, W, Heston ...... =0 ! Wreoels, A. J. lu““,.. R S AR STt 2HEM
Oro separating spparatus, W. L. Imlay. WY | Yoko, neck. W. W, WIOUOC..u..muierrrermsraroanes 2850
Oven and oven door, W. C, Davis (f) «o.oovvaiinans LRI
Ovens, pan rost for, Villoy & Bollest .. ...vvvuninins 00
Packing, steam plston, W, W, Bt John mun 0S 4
BRI o TN <cvoosous+ Yossuss Fdsiipancns R0 DESIGNS.

Padiock, permutation, Bstes & Backley ... 224 519 | Chandaller hook, R, Christesen . .. ...ooovvie 11508, 11,508
Paper cutting manhine, G. W Smith., 25056 | Clar box, F. W, RIgOUrney ......ccccoveiiencicrnsnnse 11,519
Planc string bridge. W. C. Eils (1) 9,211 Clock and Inkstand, C. Kltacholt 11813
Mile, tron, L W. Maciay .. o w54 Ulock stand, C, Kitsebolt ... ... 1nsn
Pipe wrench, W, C Hni-mrld ,,,,,, Lo zawn | Coffin handle, J. W, Rogers .......cocuvee 11,518
Fitehor, dtmuo-mlvd AU Uuldlu . ms ey Comn bandle sockets, F. W, Broeksloper 1.0
Master, com, V. 8, Wing.. ¥ 8 R 20,710 | Coffin handle socket, E. A. Cuppers < 180
"astering, forming hard fnish on, Arrouquler & | Door pall, FL Jaworskl.. ..., . 18

DAL ;s sosvruveps Drinklog fountaln, 1. F. Jonks ... NEIF L
Mow polnt, reversible, MM llu'nn 0 a0 i aics 9,25 | Fencll caso barrel, J. C. Alkon « 110
150w, Ry, (s 3. MOIRE ciosiciicissn sisrsavedaanes 20 | Raoge, 1. A, Bhepgard ..., X 1S
DI, IR W o B MR, <o ves00aeciarsssssosse .28 5% | Spoon and fork, G, Wilkinson, ... Lo WA
Fole and harness, combised, J. Emmel., .z | Tollet stand, C. Kitschelt ....... ...oiiinnns wakeeoass 1112

Pole, ourriage, 1. Tiow
Portatle, elevator, 11 11,

TRADE MARKS,

lmla-n tonde, M, E. Buehdon ....ovvvninns ceans 1,000
Fruases, ciroular foed apparstus ‘“, “ " '"_ Q”llu clgarotios, and smoking and l"m'ln‘ e
B R R e e L5 ‘ baceo, Haworth & Willlams ... .. A

" ure gavuge, numﬂn‘ A M 'llu- = e | Clgnrs, clgnretios, and ssoking lnlm- Mullnna

2y Ktorm . : LT
Printing [ ehnn) a y
s, .. o9 B Haw P and ¥ moge. o-mlln.. Rvers & T-mmn T
Printing pad, einstio transfor, . K. Snow ... ... 37 | Tiresd, cotton. J. K. Peck , jLond]|
Printeg, phots- haniosl, 3 11 Whitley . : o Tubing, motal, National Tube “urhl l ompany . 100
Privtiog pross, maitiphe eulor, 8. Cramp. . ......... S50 5

Privy wolle, straloor for, B, Menseb ... ............. T8 00
Pulp milis, fond mochaniem for wood. A W, P'riest 28 477
Pump and fued wator hestar, G Krats

English Patents Issued to Americans,

From May 25 to June 1, 190, Inclusiye

Pusp yudve, U2, 11, V. Myer.... :j: Firearms, A. folinelder et al., San Francsoo, sl
Nadiutor J Du Bols. "z ma | Mlour mills, 1., Bean, Washington, D C.
Mallway enitio gate, Mamman, C 2w | Orain welghing machine, J. W. Hull, Cincinnatl, 0,
Nastway sdgnal, A. J. Rosa i e | Orain welghing machine, J. W, Stoner, Toledo, O
Nallwny shgnnl, slostrio, O Gassett | AN Gun sapport, K. G Parkhiurst, Hart ford, Conn
Raliway wignal, pueumatie, D & T, -,m. - o o0 Hee) stiffener, 11, G, Varr of al, Brandon, Vi
Mattwngy switebs, J. M. Moor® ......oovviis ciiinie 0 085 | Indiontor, stenm ongine, G. 11, Crosby, Mass
MHallwny tracks, spparsios Oiw lnying, 1- Ad‘n- , ampg | 1Al i, L. i1, Raymond et al., Now York gity
Rafrigorstion protess and appamntes, . T. Du Loom, G, Compton, Waorcester, Mass

MoARY..ooive s, a; | Motive power apparatas, K. Abbiattl of ol, K Y. olty
ein hM" A 'Mﬁ a0 | OTEsns, roed, O W, Sumner o al, Boston, Mass

Sivers navigsie, devion for randering, 1. fisapt 20,8 | PRbar, perforated. T 3. Fooln et al., Brooklyn, N. ¥

Rond engine, T Aveling . . amgm | Vrinting machine, chromstio, K. 1 Caduo, Moston, Mass
okling steel bars (e mining drilis. 'nll for. W, A, Proserving meat, W, O Marshall, Now York oity

Hwewt — . Lo ase | Ralln and roll pinkons, B, O Tattan, Alleghony, I'n
Sash fastaner, A K "—Mh ; . v ans | Bewing wackine motor, . 8. Van Wyek, Fishkill Land
#aah lock, Niekerson & Thosey. . XWAT), B g, N. ¥
Saw Ming machine gin. W. N Johnson 24 | Meam wopine, I'. Murrsy, Nowsrk, N, J
Henef, noak, C O Vianeook 74 b0 ’Ul;:u:ﬂluvhrt ', ,y, ‘:l l:.'.m.- l:-- York elty

- s | e b, rolirond aroy, wian, Mams

:v‘?m'-:‘: I."!MJ . "’;v'.-m ;:ffl Telophone shgmal, K, Baton, Lowell, Mam
Sewing machine J Conneliy ’ . me | Tuniog musien! Instramenta, J. Singer,  hiongo, 111
yowing machine teedle, W_ C, Crome .. .......00 o z 4 | Water closet, J. L. Roxbmrgh of al., Charloston, A (

| Additsomad detafls by the

) I Hnb‘ ‘lr\
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Patent Spark-A Ih-
nen.monp. and on S0,
rtical Engines with wro't
bollcr-. Eurcka S Wd*po'-
i ors with Sectional CT%—
can’t be oxplodf‘ Al
A B\ with Automatic CutOms.

e From $150 to $2,000,

TO BUILDERS OF WATER WORKS.
The City of Jnnllu. Missouri, havi

the city agsinst fire, nnd for
turing use, hereby invi

of the same. It is
and own the otb. bat ahal

jomestio and man

1 grant pro

made:

never-falll
distant from tho ity Hmits three and
Distance from Shoal
rosoryolr would be locstod, two and three.
Elovation of sum
thirty-five feet. oml Creek will suppl
of about elght foet for fording the wa

anrters miles,

or from the

""l‘[" about sevonty feet,

nndl about Ml{ e hydmnts in the olty Hmfts,
Tho domestio

for manufaeturing purposos in Joplin will be oxoeption-

nlly Inrge, from tho fas

| rly whatever, exoopt thst taken 1

| yraught h‘ “h“m to the sons
| this water s unfit for domestio ar for use in sleam |

| bollors,  Walls eannot be dependod upon, owing to the
un-ul m-,'»gh 10 which the ground s nlmln«l by mining

shinfis ho population of the city ts about 100,

1 ining shafta and

lmn Bulk nm.

WoCO, b Doy Street,

Noew York,

AHUVERAL NOVEL * \TH\T"‘ nt ¥1 00 990 por G; Ade
.tyvu for rin‘ulnr-. ote., O, Haxoltine & Co. Il)orbr.Vt.

Hf ll'\"l'll'l( \\Ifm(‘ AN SUPPLEMENT.
Any desired badk numbor of the SOIEXTIFIO AMERICA N
‘ nll 4";:; '\4:‘1\1 : mr llu-rhulcll:\ lhlu'mmx- for10 conte, Mi
niso ' 0 Traw W ) N,
denlors evarywhore, .Ml \".\": :Vbl““l l.l"‘rl'l‘lvvnml by
I Vark Now, New \’tuh

ELEVATORS.

AH kiods of Tlalstin, M-nhllwly n
-.n-ll Mo, fy«lmnll- wni
Holt n-m for  Passey .-n whd

Frotght.  1ron Furnnon Lifts, Port-

ablo | oista. KTOKEN & n.uhunu

b mnd ( 'wntmll Q‘l

HOULGRAVE'S GELATINE I',.\ll'l ION,
hin evlebirntod Golating B In::I.:\'l" :';u'v"fc'l‘nztlu'«.;‘r-rla"l'u:'!
\

:

Purnaos Holst,

prominn, Ol Formioles wnd Tad] direotions for Using thom ;
fooipen for devolopers, snd direotions for developlng,
TN

AMINICAN N2 SEMENT, No

Contained 1n Kapms
AR To bo hind at his ofilos ko Trom

1'then 10 conla,
wll nowsden vra,

Ay

OCK \\‘Hlll(!
[P PR, Womnght okt fons Shenss L0k "w‘ W, Look~
Blrapped Worh, Bow Bhok. Bont Batlr Bk, purt, N, Y,

dotermined to |
provide & system of water -nsp)y for the pm(reuun 01 i s777 A YEAR and ox

and pay r charges to o company which shall build, | (,
own, the same and furnish the water supply.
For the information of sach, the following statemont is

The source of water supply will be Shoal Creek, »
ng stromm of waler, In every way satisfactory, ’
vo-olghths miles,
Croek to the summit where the
1t above matn street in the oity, about
y » working head
ereok
10 the reservolr,  Cross section of the stroam st oomumon
here will bo roquired about five nr sx miles of malns,
1

ponsumption of water, and its demand
Lhat Lhero 1n now no wator sups

. The guality of |
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3 Send for Circular.
wlwro yuu saw Luis,

. nts. Oatt Free
O pgo.

Address P O, V1L l\xm..xm

proposals for the l’nrnhhlm: — e o
not vmmned that the city shall erect
proper franchises,

ICE-HOUSE AND ('OLD lmn\l ~BYR
" ings. &\ m | ‘;lq‘.'l.l.('nnr quu:"w N“.
AENT. 30, 1rice 10 conta. To bo had at this ofice
d of ull newsdeoalors.

BMALL STEAM YACHT, BY M. A, RF( K.

:
\ ovat .m.u ..m t, with de :
or further Information, spply (o thoe whdorsl ned, to l uﬁn‘ll:‘r‘rg|glg’ li?«lvn o . - - achine :
whom all proposals nml mmmunlmllunn sl B md- | Longth of v ), 21 !wl ol of :
drossed. . NEWELL, City Clork, : ‘.!ilm'lmn baoller, 3 tneh Jlllnowr.mllu\iu ‘lk’l N“"" '
.Ioplun.)llmuur!. : ':‘i -tmk“ :( S-blade wller, “Wl"
————— ontained In SOIENTINIC A EICAN Hm' b M X
CU"“U“A"'PD A\'l' C“IM l'l"” lRON L PPrioe 10 conts.  To bo had at thiy oiee, and  rom
YOWIN 13 “ DING. all nowsdenlors.,

The attention of and fulldees
I onllod Lot "'r ‘ﬁ}“nf n P' : ‘ wronght
1t In belleved uul wure ow o fuw-w“nut thi small
Inte

AIMorenen 10 oust \vhw Bedween ron ol
numl the farmer, In o

¥ saving fnsunanoe
{wum 1o bu:'m- In conm of fire,
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ol informatinn frairhsg to T A FohiLeots, Kniinoers,
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STEAM PUMPS.

HENRY R. WORTHINGTON,
230 nr?mwm‘ﬁ.ﬂ} T ;;; \lv:‘:lm- ~|;’. Boston,
%’ '}ln over lB’\vfw(;f‘\'{'}frﬂ"l n:‘l‘:u.:u‘.‘n.( AR IRON:

WONTIINOTON PuMPINGg BENGINES #oi WATEIR
Wnu‘rnwmw SrEAM Punipes of all slzos and for all
PUrposes,

Prices below those of any

other steam pump in
the markel.

WATER METERS, OIL METrns,

The only genulne Gelser.

Pilstureh Bxposiion Socity.

THE FOURTH

EXPOSITION AND FAIR

Will open to the public Thursday, September 2, and ro-
maln open day and evening (Sundays excepted) until
Saturday, October Sth, 1880,

Blank forma of -ppuall(-n for space, Prospoctus, and
PFremium list may be had by addressing the secretary,

Exhibitors are carnestly r«inoswd to make early ap-
plieation for s L thus enabling the managers to bottor
ummm the whole Exhibition.

Now Machinery Hall; now Engine and Bollers,

Munufaoturers und Invontors should avail themaolvos
of the unsur Tucllities offered by this Exposition
for wo introduction of new machinery to the publie.

Otice, GERMANIA BANK BUILDING, 89 Wood St.

P, 0. BOX 895,
E P. Yoc\'a. L C. PATTERSOX,
ral Manager.

D BATLEY, Asst, Manager and ler,

WUDD WURKIN_G MACHIN[ I

Uhlgd( Al
VAR|E Ty WOO!

J.A.FAY & CO.

CINCINNATI.O.U.S.A.

Trow City l)uectury y for 1880--81,

PRICE 86,

VTLSONY =N DIRECTORY nd
- ;l o “ ~ "' ol \V‘l‘.'"l_\kﬁ CO-PA ll’l‘\ ER-
= g rice §35, ure no

‘ I' 'It‘lvi 1"‘ " n heql'rou City Di-

_)WU.RK_ERS'

ry ( om \c. 11 I nlvrn-ny Place, New
\ or pm-..ﬁ'.l’um.-: to.

ELBIN_WATCHES,

Rl
Catalogee to STANDARD A
XCAN W.\T\u CO. FITTSBURGH, FA

EXTRA BARGAINS,

ts, $30; omnty.lﬁ. Best novelt yﬂ manu. |

factured. 1f you want to make mone: , with
O
stamp, o N STARTIN, Hartford, N o 2

FOR SALE.

A full set of Patent Office Reporta, from 150 to 1572,
Frice M., Am-ly luC M. Auxumzu.w-.nuum-n D. ('

- >
ICEHOUSE \\D RFFRIGP RATOR. —
Directions snd Dimensions for construction, with one
fllustestion of cold houso for preserviog frult from
sonson Lo soason. The air is kept -1r7 nmuvnr- through-

out the yeur at a temperature of 3 to @
SCIENTIFIO AMERIOAN 54 l'l'll MENT, 116,
conls. TO be haa nt this office and of all nowasdealers,

gines o complete suotess,

still & per eent. below

those of other makers., Un.

oqualed for efMiciency, simplici-

ty, and durability. Frices from

P(at 10 H. 1%, to M0 for 0
croor,

All complete,
Pump, and Heater

Address, for ciroular,
HEALD,

- olf-u...lm. AN

Perfectly Smooth, Thoroughly Seasoned
CUT THIN LUMBER!!

Manufsctured by our Patent Board Cutting unhmo-
nd Seasoning Presses.
Provounced lhu only FPerfect Cut Lumber 1!

MAHOCANY,

Rosowood. Satinwood, Walnut, Ash, Red Cedar, lhn"
Onk, I'uw-l. Nu-lu Hol)

¥Froneh Walnut, eto, eto., (n
Hoards, and Vencers
ful ulhluguo ‘and peios lists.
W. READ & €O,

Hw’l) h-h ﬁl (om b and 6th Sts,, Now York

An ennno that works without
Boller. Always ready 1o bo started
and 1o give at anee full power
SAFETY. EC "\ﬂ'l\.
CONVENIEN

Burns common Gas lnd Alr. No
stentn, no coal, no Sahes, no fires
no danger, no extra lnsurance
Almost 00 attendance.

THE NEW OTTO SILENT GAS ENGINE.
nl-l lwull -nl\ of small stationary stess
“Q a ..;i.1l ll'. :t n‘;}l ‘-‘n!‘-! .lll‘nlln‘ o l"‘

'5. !lunuf-u & C

—

9. 111 Liberty 8¢, N, XY, Agenta,

$10. The Finest Smgle Breech-Loader in the World. $10.
TEHIE PRIDCMIIOE PR'CE‘TEN DOLLARv;n.rnmnnm.n..

All Ymprovemonts,
TOF Axar, MINATED Twinr
IARRELA, HEROUNDING  LOUK,
NLOUK BYiien, Fisvor, LUTEN
PATENT VOR-END ONNTNE
TEAMMEN, (direot S
Al l'lllllh’ll):ﬂll
18 Yands Kange,

only dngle gu
'nm muhi, aml

nodorm L provem
andles, or (e

o tho only single
Ll

!
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INATE retall the Pre.
reguiar rviall prics belog

1) B retadiod ot §10 alter Bept r i This e s

In the work rlee. They can be readily

slngle brvecbi-loader that

A

15 Me

hoke boeed,
oy 2K W 3 tnch drwg,

M hrass ahelle contre fre
0 A0 e T and (M e i A

when ook comes wiih order, we g

oD wi

0o gash Ty sl

KN cane, KH
s Agent's go
CL D mmatien as we have pover

These are vot glven
" -m bo returned free, If not
oL had & Promier Gun retumed, Every gun warranted

% D, oon recelpt of tha K ||

w
O monay ek AMIes G W Tarner & JRons, Mre, and Dealers (n Firearms, 108 17 Dock 8., Boston, Mass., U.S.AJ

BARN!.S' PATENT FOOT
POWER MACHINERY,
gInceULAR SAWS, HOROLT,
:\“Y‘ LATHES, FORNEIH, MO
SEIS, TENON RS, &o., for netanl

40.000 SAN AN

‘AY.R‘.’ONS Hiy ‘“"ldsAWY ERS"‘AND BOO”S

m‘lrhh ) business, 70 ANY PAR) oF THE OF? LD-
i o WY 0 ol
""\‘i?‘:!‘; TH OUTFITS for Mochunlos (?' g t?” 10% EMERSON.SMITH & CO.

8 ON TRIAL wr nee-
H|N.IU

where you read this, and send
fur lmulpuva Catnlogue and Price

'ss BEAVER FALLS,PA

Roots' New Inon BLOWER.

PITE ‘BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

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

6 Cortlandt SL.,
S. S.TOWNSEND, Gen. Agt., | § Doy Street, e
WM. COOKE, Selling Agt., 8 Cortiandt Stree!, [ YORK.

JAS, BEGGS & CO., Selling Agts., 8 Dey Street,
LW~SEND FOR PRICED CATALOGUE.

WAYMOTH LATHE.

Latest tmproved. Wotary
nod- Stationary Hed Plan-
ers and Buzzx  Planers:
Band 1 Wardwell's
Patent Baw Beneh Dowel
Mnchine: Chalr Muchine.
7: Boller Machines, ote,
Lo large stock of Sccomds
hand Machinery aluage on
hand. Send for catalogue,
and stateo just vhlt&h w‘ntg‘(o HOLISTUNE MACHINE
Co., ¥ Water 5t,, Fitchburg,

THE DRIVEN WELL.

Liat, & JONN BARN RS,

Coatained |
I'rice |

with Gove. ‘

engine. |

Rookford, 111,

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Danlel's Planers, Richardson’s Patent lme
|-mvml Tonon Machines, \Iurlhlng. Moulding, and
to-Saw Machines, Eastman’s Pat. Miter Machines, and
Wood-Working llnvmuvry gonerally, Manufactured by
Wi ll; IY 'lll.' i & lll(“IIAIlINﬂ\'
sbur, reot, Worcester, Mass,
(Shop formerly oocupied by T BALL & 0055 & 5

JOHFIN RWIHITLEY & CO.

Kuropean Representatives of American Housos, with
First-class Agontsin tho principal industrinl und ngricul.
lnn!l ogntars and citios In Europe. London, 7 Poultry,
E.C, Parls, 8 Plsce Vendome. Terms on nmnllvllluu
JORW. & Co, purchaso Purls goods on commission ut

{ nhlmwn’ discounta,
52 Gold, Crystal. Lace, I «vrrumc-d and Chromo O urd-
iflon, Shot Guus, Nevolvers, seot oo, d, for examination

numo 1n Gold & Jet 106, Clinton firos. Clintonyille,Ct.
NEW YORK BELTING AND PACKING COMP’Y.

The Oldest and Lavgest Manufacturers of the Original

SOLITD VUIL.CANITE

EMERY WHEELS.

other kinds Tmitations nnd lnfcrlnr. Our name is stamped in fall upon all our
numdud ulf.l.’l‘l\(-. PACKING, and HOS
dress NEW YORK lll-‘.l.'l‘l\'(l AND PACKING
JOHN . l‘lll'.EVEu Trens,

MOSQUITO CATCHER.

Wil elear your room in a few minutes without smoke, |
#0ll, or grense. Price 50 cents. Send for cireular. J\unl;l

Town and County privileges for making Driven |
Wells and selling Liconses under the established
American Driven Well Patent, lessed by the year
L0 responsible partios, by

WM. D. ANDREWS & BRO.,
BHOADWAY, NEW YORK.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large eonsumers of Croton and Hldze\to-nl
Water, WM, D.ANDREWS & BRO,, 206 Broadway, N
wlmcunlrnl the patent forGreen’sAmerioan DrivenWell.

 GREAT WESTERN GUN_WORKS,

by nub\lurrl..

Sond stamp for Catalogue.

CO.,
NEW YORK.

Bookwalter Engine.

Compact, Substantial. Econom-
lcal, and essily managed: guar-
anteed to work well and give
full power clalmed. Engine and
Boller complete, including Gov-

Emery W hool

waated everywhere, Gnod terms. L. T.JONES
106 Light Street, Baltimore, Md.

TELEPHON E i il ernor, Pumip, cie. st the low
rice O

Ciroulars Horcoxs & Co., Mallet hilo. HURSE POWER 240 0
.( P R U

R
'r," Pul on cars at ~prlnnk'ld 0,
JAMES LEFFEL & CO.,

Springtield, Uhlu
or 110 Liberty St., New York

Pond’s Tools,

' Enzine Lathes, Planers, Drills, &c.

AVID W. POND, Worcester, Mass.
14-STOP ORGANS

Stool, book, and music, b--n-duhl shipped, only 855,00,
New Plancs, 8210 to 81,6 ofore you buy an
instrument be sure to see xny )lhuumm«r offer,

l‘n-c. Address Daniel ¥, Beuxy.wmm.m

- neLLS

PO

MUNSON BROTHERS.

St A% WAL A

{us.
N.J.

] rezim
] <Ot oL “‘_‘_5 lLkI\.
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SCODS SPNDLE ANG MLL f.-m.n'w' T e ey
! . NUSA. || R
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STEAM PUMPS,

FOR EVERY DUTY.

VALLEY MACHINE CO.,

EASTHAMPTON, MASS.

E:' §~§..g.' s

o J8E <

) 56 o~

e 5 el & B

‘ ° & sad8g:s
- © o =

N ™ o, -~ 3 3‘;

\D CONTRACTS MA ;L: “ o 8

: 23 e w &

ENNSYLVANlA i 4 TP

, DIAMOND DRII.L CO

AIR COMPRESSORS.

THE NORWALK IRON WORKS €0,
SOUTH NORWALK, CONN,

Patem Steam Friction Crane

Wil coal locomative o three
minntes, Two msohines will
Joudd or unlosd LN Lons par
tay of coal or ore. The bost
and choeapest

NOBLE & HALL,

| Gram Speculation

u large or amall amoulite. $3 or §8,000. Wit
T. SOULE & CU,, Commission Murx hAHl'
lwl.- Salle St., CHICAGO, 1LL.. for Clreulars

'Steam Fitters' & Plumbers’ Supplies.

STURTEVANTS FAN BLOWERNS,

ALBERT BRIIMIES, 86 Cortlandt Street, New York ERIE, PA.
BLAKE'S CHALLENCE"” ROCK BREAKER.

Patented Noavember 15, INTH,

For Macadam Rond making, Nallasting of Raullvonds, Crushing Orves, use of Ivon l’-nnfrg
ole. Rapidly superseding our oider styfer of Hlake Crusher on account of s .uwmww

ey, nnf raaphicity,  Adogpded r.| important Hallway and Mining Corpornt lans, Cithe ‘ﬂnu
First Class Modal of Superiorify awardod by Amerioan Ipstitute

CRUSHER CO., Sole Makers, New lHaven, Conn,

W)
1| BLAKE

to sell our nm.bo r Printing Stamps. Same.
plea free. Taylor Bros. & Co., Cleveland, O.

BIG PAY ;i

PHOSPHOR-BRONZE,

ACKNOWLEDGED to be the BEST METAL for

| BRARIGS Cag. Whetl,
AYDRADLI SLIDES,

CYLINDERS, VALVES,
Pump Rots, et J - BOLTS, BTG

The Phosphor-Bronze Smelfing Co., Limited,
2038 Washington Ave., Phila., Pa.

Sole Manufacturers of I‘ho-phor-Bronze inthe [.S.

THADE MARKSE.

CAVEATS, COPYRIGHTS, LABEL
REGISTRATION, ErC,

Mesars, Munn & Co,
ton of the SciENTUK

in connection with the publics-

ANERICAN, continge o examine

Improvements, and o act as Solicitors of Patents for

Inventors,
In this line of business they have had oveElr THIRTY
YEARS' pxrmuaexor, and now have waogwaled facilifio

for the Prepamtion of Patent Drawing
and the Prosccution of Applications for Patents

28, Specifications,

B U

United States, Canada, and Forelan Countries, Messrs
Munn & Co. also attead to the preparation of Caveals
Registration of Labels, Copyrights for Books, Labels
Relssoes, Assiguaments, and Reports on Infringements

All basine

and promplness

of Patenis s lutrusied to them Is done

with special care ot very mslerate

terms
We sendd free of charge !
contalning further Information about Pates
to procure th direetions concerning Labels, Cops
rights, Denig Patents, Appeals, Relssucs, In 2
ments, Amignments, Bejocted Cases, Hints on the Sak
[nf Patents, elc
Forelgn Patents, ~We also send, free of charge, &

Synopsis of ¥ I'atent Laws, showing the cost u,d
method of securlng patents in all the principal couns
tries of tho workd.  American lnventors should be
mind that, as & general rale
able to the patentee In this coantry

wrelgn

ar i
any laveuntion that i» valy
Is worth equally an
much In England snd some other foreign countries
cmbmacing English, German,
will secure toan Inventor the vx-

Five patoris Canadlan
French, amn! Belglan
clusive mouopoly 1o his discovery among about oxe
HUNDUED AND FIFFY MILLY
people In the word. The
SICAm communic Al'OR A M b that
tuined abroad by car cltisens almost as easily as st

x» of the most intelligent
facilitiea of basiness amd
patents can be ob

bowe. The expense to apply for an English patent is
$75; Gerwan, §100; French $10; Beiglan, $100; Cana
dian, 0

Coples of Patenta,  Porsons desiring any patent
issaed frven 1A o November 20, 1560, can be sapplied
with ofieial coples ol reascnable cost, the price de-
petding upom the oxtont of drawisgs and beagth of
specificatlons

Auny patent beued slee November 20, 159068, &l which
time the Matent Ofice commenced printing the draw
lngs and specifications, may be bad by remlitiog to
this officn §)

A copy of the clalms of any patent Issned since 1598
will be furnished for §1.

When ordering coples, please to remit for the same
as above, and state name of patentes, tle of Inven
tion, and date of patent

A pamphlet, contaluiog il directions for obtalning
United States patents sent free. A handsomely bosnd
Referonce Book, gilt edges, contalne 180 pages and
wany engravings and tables lmportant (o every jmi-
putee and mechanse, sl Is 8 wseful hand book of refer
I'rice 25 cents, sualled free.

MUNN & CO.,
Publishers SCLENTIFIC AMERICAN,
37 Park Row, New Yaork
BRANCH QFFICK<Qurner of ¥ and T Sireels,
akinglon, b, C,

ence fur everyhody.
Address

L
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am Wil

OF SUPERIGR QUALITY.

These spocial watchos are mado ouly for ns by
the Asmmican Warem Co., at Waltham, Mass, Each
movement is ongraved with our name and ad-
dress, and is fully gnarantoed, both by the Watch
Oo. and ourselves. They are of the usnal siros
for Ladios and Gentlomon, in both Gold and
Silver oases. ANl aro Stomewinders, Most of
the movements are of nickol, and they are, with-
out excoption, tho best in tho markol.

Price-Lists, with full deseription, by mail, freo,

Phese Watches can only be obtained direot Jrom
ws, o hove no agents, do not sell to dealevs, and
make no disoounls,

HOWARD & CO,,

No. 264 Fiith Avenue, New York,

Oz roeipt of the regular price, we will dellver any of thess
Watchen, In peefect runuing onler, In sy Clly, Town, or Village in
the Unlon, oo maller how remola, withoul «ilm sspense; or, 11
deitwd, will send by exprom, with MIl w0 collect on delivery, with
M-llvgnhuminul h‘wﬁl"]h‘\"l‘ lm\\'Al(ll & 00,

INVALID ROLLING CHAIR. 2

Srientific

American,

[JurLy 10, 1880.

NOT

ICE.

Orrice oF e New Yok Berumise axp PAcKxa Co., )

347 g

1 88 Pank Row, June 24, 1880, s

The attention of all who use Machino Belting, and particularly of
those now using Leathor Bolts, s especinlly invited to the article on page

20 of this paper, deseribing the proc

whioh our belis are made. Al who

caves of manufscture according to .

have charge of furnishing Eogine

Hose for the Fire Dopurtments of cities will here find, also, some facts
of vital importance to aid them in making the most judicious selections,
considering olther the question of first cost, serviceability, or amount of

eare necossary to keep hoso always in first-class condition,
and all who in any way have

ers of Steam Engines, Pumps, ote.,

Manufactur
found

Vulcanlzed Rubber an important factor in their husiness, may satisfy

themselves,
attend to all the esscentinls necessary
what unequaled facilities we are

by reading this description, with what thoronghness we

1o make & perfect article, and with
provided for satisfactorily filling

orders for every description of Rubber used for manufacturing purposes.

Our Fuctory is not only tha largest ¢
oldest, hiaving been the fipst 1o carry

f the kind in the world, but it is the
ont on n large scale the principles

of the Goodyear putonts, and we huve since greatly increased sud ex-
tended the business by patented improvements that we have originated,

as well as by others that we have purehased,

Rend what is said of our

manufacture on page 20, and for further particulars and prices send

to the

New York Belting

37 AND 88 PA

and Packing Co.,

RK ROW, NEW YORK, U.S. A,

"BAKER BLOWER NER

(YORCED BLAST.)

Varranted Superior to any
other,

. WILBRAHAM BROS.

The Genrge Place Machln"ry Agency

Machinery of Every Descripfion,
ben and 1 Ilmme Nrc(u

The Ashestos Packing Co.,

Miners and Manufseturers of Asbestos,

BOSTON, MASS. l
OFFER FOR SALE:

PA'N\'I‘FD ASRESTOS ROPE PACKING,

New York.

“ LOOSE
“ “ JOURNAL “
“ " WICK “

MILL BOARD,
SHEATHING PAPER,
FLOORING FELT.

CLOTH.

PREVENT SLIPPING. The
t, as well as the safes?
Carriage Stepmade. Forgedhmbcs:
on, and formed witha senken panel,
in which is secured a plating of nchly
moulded rubber. Durability war-
ranted. Send for illustrated circular.

RBatber Siep W'I'g Co., Besics, Mass.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANELIX.Y. Pres't. J. M. ALLEN. Pres't.
J. B. PIERCE, Sec'y.

‘B[IILER COVERINGS.

F 2318 Frankford Avenue,
‘F { PIILADELIIA,
{

Plastio Cemnent and Hair Folt, with or without the

Patent “*AIR SPACE"'’ Method.
ASBESTOS MATERIALS,

Made from pure Italinn Ashestos. in fiber, mill board, and
round packing. THE CHA LMERS-SPENCE CO.,
0 Jolin Street, and Foot of E. 9th Street, New York,

WHM. A. HARR
PRO\'IDE\( E, R. 1. (l’;\ul( '*'I‘REE'I‘),
b x minutes walk West from -\tnnnn
riginnl and OnlLbulhlcr of

HARRIN-CORLINS ENGINE

With llnrrln' Patented lmproveuwnl-.
from 10 to 1, 000 . P

TEE: T AN LU C()
STROUDSBURG, PA,

EMEDNRY WHEELS AND CRINDERS, °

INDON -85t Apdrows 56 Hol Viad RO,
N o018 e Tamyie. ke S uet,

WIRE ROPE

ROBBLING'S RONS, Manufactar.
or 117 Liberty stroet, Now ¥York
W heels and Rope Tor conveying power long distances.

Addross JOHN A,
ers, Tronton, N.J

Sond for elre ular

<a For showing hest of
Pyromet.ers. Ovans, 1ot Hiast Fipes
S heatod Ktemm, (4] Stilis, oo
ol Ny W HULKLIEY. r'ml.- Manufarturer,
nnMny N.Y.

WANTED.—FIRST-CL AH“ I’Al(l lL-‘\' IN
oition to sell Wing's Fan Vumlllunn A n'nl
Rare chanee to meke money. !hn “n ll 1%
or sond for parm ph lets, ete. IN(I ur'l‘llll‘llu]
MPo. Co. @ UM Strent, New Yu

'ol.l'lllllA BICYCLE,

ractionl rosd machine. Indorsed

l»y rlw medieal profession as the most
henlthful of ottdoor sports, “end 3
oent stamp for M ¢ antalogne, with
price Uist and ful nfnml on, m »
rl'llll or ul-w‘u and eopy of The

POPE M'P'(i o,
L ;Egn Nnﬂ n, Mass,

FOR QALF —PLY\IOUT" nA("“NE
o, e i e i, s bt Lty
%..uf&' A Orks, Plymouth, Tuehiand Co..

[
A
7/,- . Y
B

Wor I.my/ lllo(ll'ls
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| Scientific Jmerican
The Most Poplllf‘s’:i:ull:: :;per in the World.

YOLUME XLIIL. NEW SERIES.

Only £3.20 n Yenr, including postage, Weekly.
52 Numbers n Year.

This widely civeulnted and splendidly Dlusteated
paper is published weekly., Every number contains six-
teen pages ot useful information, and & large tumber of
original engravings of now Inventions and discoveries,
representing Enginoering Works, Steam Machinery,
New Inventions, Novolties in Mechanics, Manufactures,
Chemistry, Electricity, Telography, Photography, Archl-
tecture, Agriculture, Horticulture, Natural History, cte.

All Classes of Menders find ln Tue SCrENTINIC
AMERICAN A popular reeume of the Dest scientific In-
formation of the day ; and It i the aim of the publishers
to present it in an attractive form, svoiding as much as
possible abstruse terms, To overy intelligent mind,
this journal affords a constant supply of Instructive
reading. It is promotive of knowledge and progress In
every Ity whoro it cir

Terms of Subscription.~One copy of Tue SoIEN-
TIFIC AMERICAN will bo sont for one pear- 53 numboers—
postage prepald, to any subseriber in the United States
or Canada, on rocolpt of three dollnrs and twenty
cents by the publishers; six months, §L0; thres

| months, §1.00,

Clubs.—One oxtra copy of THESOIESTIFIC AMEIRL-
CAN will be supplloed gratis for every elub of five subseribers
at §.20 each; additional coples st samo proportionate
rate. Postago prepald,

One copy of TN SCIENTIFIO AMERICAN and ono copy
Of THE SCIRENTIFIO AMERICAN SUPPLEMENT will bo sont
for one year, postage propald, to any subseriber In tho
United Statos or Canndao, on recolpt of seven dollars by
the publishors,

The safest wiy to romit s by Postal Ordoer, Draft, or
Expross, Money carofully placod Inxide of envelopes,
secaraly sonled, and corroctly nddrossod, seldom goos
Ratray, but (Kat the sendor's risk,  Addross all lotters
and muko all ordors, drufts, oto,, puyablo to

MUNN & CO,,
37 Park Row, Now York.

To Korelgn Subsoribers,.~Undor the fucllitios of
the Postal Union, the SCIESTIPIC AMERICAN is now sent
by post direot from Now York, with regularity, to subserib-
ere In Great Britain, Indis, Australia, and all other
British colonles | to France, Austria, Bolglum, Germany,
Rusala, and’ all othor Buropéan States; Japan, Dmail,
Mexico, and all States of Contral and South Amorics.
Terms, when sent 1o forolgn countrios, Cansdn excepted,
H, gold, for SCLENTIFIC AMERICAN, 1 year; $9, gold, for
both BCIENTIFIO. AMERICAN and SUPFLEMEST for 1
year. Thixincludes postage, which wo pay. Romit by
postal order or draft Lo order of Munn & Co., 81 Park
Row, New York,

’
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Axpmcax s vow Pifty Thousand Coples weekly, Por 1890 (he
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The Sclentific American Supplement
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Scientific American,

GOVERNMENT USE OF PATENTS,

Inventors are to be congratulated upon three recent de-
cisions of the courts which open the way to an efficlent
judicial remedy for use of patents by government officers
There bas boen a vague idea that obtaining a patent does
not protect the inventor against gratuitous use of his inven
tion by autbority of government. This view was founded

be inoperative against the crown,  But the reasons for this
do not provail in Americn. In this country a patent is a

compact with the inventor to induce him to disclose his in-
| vention for the public benefit,

sovercign is allowed to give to favored persons,

Although the right of an inventor as against government
| hins been for some years recognized, to see how he could have
n remedy has not been so eaxy.  As long ago as 1858 a claim |

| was proferred to the Secretary of War for payment for gov-
ernment use of the Siekles” cut-off.  The government con
tracted with Merrick & Son to build a steamboat,
|tractors attached the cut-off to the engine without paying |
royalty, considering that government was entitled to the froe
use of the invention,  Bickles appliod to the Secrotary of
War, and that oflicer asked the oplnion of the Attornoy
Qoneral.  The Attorney General of the day, Judge Black,

ndvised that the government was equally bound with un in.

dividual to pay a royalty; and thet the Secrctary might pay
a reasonable one {f there were an appropristion available,
This il " gravely embarrasses the {nventor’s right in most
| canes. What he has needed has beon an efficient remedy in
[the courts.  But the courts cannot render judgment agalnat
the government for wrongs done by its officers.  Nor can
they enjoin the government dircetly from nsing an invention;
and if they could, or could stop the use by enjoining the
officers personally, this is not what the inventor wishes; he
wishes his invention used and a rovalty paid.

In 1868, and again in 1868, suits were argued in the Court
of Claims secking to recover royaltics fur government use of
Inventions. In the first of these cases the Warden of the
United States Penitentiary in the District of Columbin set
up six patented broom making machines in the prison, and
employed the conviets in making brooms. There was noth-
ing like a bargain between him and the inventor; and the
Court of Claims said that for want of some contract binding
the government to pay, that court could not render any judg

l

& ment.  In the other case, a patented army tent was adopted

by the War Department and a contract was made by direction
of the Secretary, with the inventor, to pay him a royalty.
For reasons connected with his participation in the rebellion
the payments were stopped; but on proof of the special con
tract, he recovered judgment. Obyviously these views gave
no protection in all that Jarge class of cases where executive
officers were disposed to use inventions as if they were free
to the government.

Three recent decisions present the subjeet in new nspects,
and indicate the law to be that if, upon request of the in-
ventor, an officer competent to contract for nse of an inven-
tion makes use of it without payment, the Court of Claims
may award compensation to the inventor upon a theory of
an implied promise to pay him, while if the invention s used

F against the inventor's consent, or by an inferior officer or

contractor, the individual thus infringing is personnlly lia-
ble in substantinl damages, recoverable in the circuit courts.

2 In oneof the cases, Licutenant McKeever, being the patentee

of an improved cartridge box, submitted it to the War De-
partment in the hope that it might be adopted. Tt was
adopted. But upon the theory that government is not
bound to pay royalties, none was paid to the inventor, He
brought suit in the Court of Claims.  That court decided that
the government has not the right to use an invention, and
that as the eartridge box had been submitted by the inven-
tor to the depurtment, the presumption must be that the

governmént used it under an implied license and upon an
| obligation to pay a reasonable royalty. It could not be
(supposed that the inventor intended to give a gratuitous
=% leave or that the Secretary intended a lawless infringement.
|A judgment for a substantial compensation founded on
| this theory of contract was therefore awarded.
‘ Another suit wus brought against an officer—the Post-
master of New York—who refused to enter into any con-
tract with the Inventor, believing and claiming upon Fug
lish precedents that he ought not to doso. There was, there-
| fore, no ground for a suit In the Court of Claims, but the
Circuit Court held the officer personally lable for damages
‘li an infringer.  The patent in this ease was for an improve-
rment in canceling the letter stamps, It enubled the clerks
1o cancel the stamp on a lettor by the same implement and
stroke which imprinted the postmark,  The device obviously
diminished the time consumed in stamping letters by nmrl:\‘
one half; and the pecuniary saving roalized inthe New York
office during the term covered by the suit was shown to have

n
y or s, Tondon % e | been £63,000.  That I8 to say, the officor had saved, and pre-
tio
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S siak 0 L sumably had remitted to the government at Wasliington,

I £03,000 of poatal moneys, which ho othorwise must hnve ex-
pended in puying saliiries of stamplog olerks,  The conrt
adjudged him personally Hable for thix sum to the Inventor,

| The fact that he had paid it over to government did not pro.

' manufacturing for goveroment, nssumed o nse, as y
posed government had the right to do, the .
vention without paying Wim, But the Court

upon English practice; an Eoglish patent is understood to |

In England patents are o
.83 90 preserved class of * monopolies "—a privilege which the | ﬂprﬂu great satisfaction with the feature adopted by th

The con: |

promptly told them that they had no such
Thews decisions are subject to the ultimate WU

| the Supreme Court st Washington. Should W“M

sustained they will enable an inventor to seek redross in the
courts, whatever may be the way in which his l-vdub
pirated under pretonse of & use for government,
—— - — —————
Ann.xou INDUSTRIES.- OUR ILLUSTRATED m
Not only our home subseribers, but our patrons

j«mmnl more than a year ago, of pubilishing illasteated artl
[ cles on the prominent industries of (his conntry.  To somg
of our forelgn contempornries it seems 10 be & mystery how
It in possible to gather the material and prepare for '
weekly issue the full page illusteations which embellish thy
initial page, together with the other not less beautiful wood
cuts which appear in other portions of the paper,

Nothing like it has ever been sttempted before by any
‘ weekly newspaper devoted to industrial and sciontifie nu
Joots, and only to a publication having a very large clreuls
tion conld the expense aftending the proparation of so muny
contly, original engravings be afforded,

From every number of the SCIERTIFIC AMERICAX our Eng
lish, French, German, Spanish, Ttalian, and frequently Rus
sian contemporaries, also transfer to their pages the illus
trations and descriptions of some of our best inventions and
more important discoveries, and some of them have repro-
duced the full page ents of some of our industrial series,

This will explain to many perplexed persons whose works
or machines hnve been described in these columns whal lins
been to them o mystery.

They receive letters from every part of the world ingnir-
ing about their wares or their inventions, as the case may
be, often in o language they understand not, and they won
der how the writer, in such an out-of-the-way place, ever
heard of them or their inventions,

The London Printing Témes and Lithographer, of June 15,
Just received nt this office, referring to our series of articles
deseriptive of American industries, makes mention of the
three subjects in their special line which appeared in con
secutive issues of this paper not long ago, with extracts
from our articles, Farmer, Little & Co.’s type casting
works; Geo, Mather's Sons prioting ink manufactory, and
the Albion Paper Company’s extensive works at Holyoke
The editor might with propriety have added to the List the
printing press manufactory of Cottrell & Babeock. which
appeared in the Issue next preceding the three mndustres to
which the writer refers, and this would have rendered more
nearly complete the range of subjects to winch our contem
porary is allied. s

—.———
A QUARANTINE FLEET FOR THE MISSISSIPPL

The terrible visitation expericnced in 1878, by yellow
fever, by the cities along the lower Mississippy,
clearly to the United States Medica) Department the grest
need of a more perfect system of quarantine regulation, in-
spection, and disinfection. Also, the want of swift, pro-
perly appointed craft to relieve passing vessels of sick per
sons and to convey such to the quarantive stations sloug
the river. . To meet the peculiar requirements of the case 3
fleet of four steamers has been designed by Dr. J. F Tur
ner, Secretary of the National Board of Health, and these
have just been completed at Pittsburg, leaving that city,
' June 23. for duty on the Mississippi between Carro and New
Orleans. The floet comprises the hospital and supply steam:
er H. H. Benner, and the steel launches Sentinel, Lookout.
and Picket. The Benner is a stern wheel iron hull steamer
of the Western bigh-pressure type, 112 feet Jong, 18 fuet
beam, 4 feet hold. On the main or boiler deck she carries
an iron disinfecting tauk for the reception and steaming of
bedding, ete., supposed to contain the germs of fever. This
tank is 6 x 8 feet, of boiler fron. The upper deck is fitted
up with bath room, physicians quarters, and medicine
chests.  The main cabin is a clear, well ventilated 'P“'
14 x 50 feet, fitted with thirty iron cots for the reception of
the sick. The launches are of handsome model and are 36
feet long by 7 fect beam, and 83 hold. Engine vertical
driving propeller of 32 inch diameter and 6 feet pitch, mak-
ing 230 revolutions per minute with steam at 120 1b.
launch carries a small cannon for calling passing and sus-
pected steamers 10 a prompt halt.  Thelr swiftness W
cnable them to lurry the nnfortunate sick to the nearcst
quarantine station, and s physicion will be on board ench
launch. The Benner will be in charge of Dr. F. W. Reilly,
of Chicago, and the crew will be selected from men who
have run the dread gauntlet of * Yellow Jack.” The cost
of this laudablo enterprise to the government will be about
£35,000. The quarantine stations already provided for are
located at Oalro, Vicksburg, Momphis, and New om
snd also ab the mouth of lho Red ltlvor.
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Tt is interesting to note, in connection with

| deseription of tho rubber manufuciure we last
....... | teet him. The inventor was declared entitled to his damnges, |wwg that the total imports of orude rubber and gtll“

=, G. "\' \_vm\m ¥ -,..II' g ond tho task of coaxing the money ek from the Treasury | pomlu for the United States, for the nine months 1o A

OMOIY . —mﬂm found in Neor and Wort. By Esmi
Iuﬂ»u:m? and red c-ll-’rmom

was left 1o the Postmnster,

1, amounted to 18,444.750 10, valued at 7,436,500, Iﬂ“

The third of the declsions mentioned, earlier in date than | im mn‘ uf

‘ nyoo | e portations for the nine nmntlm to April 1,

o A' .Bl %A ,lﬁ'”" 0 SO ""%‘ oRoamo "lm) tho others, applies the samo prineiples to the almplor and | 010,677 1b,, valued ot $4,887,071, Thix uhowummrldﬂ‘
‘ Mp‘L cie eressnasenessenaees ST CBSICE cise whore certain contractors, becauso they were ! vance in prices within the past year, the avernge e
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the earlier period being not quite 40 conts n pound, while
for the nine montlis ending April 1 last, [t was ovor 56 conts

]
He does not preseribe o model, nud on that polnt says that,
:M the pubille exposure und searabing examingtion NECOSSNTY

—

#ee no reason for our Loudon contempornries casting slurs
ut uoy of the stock owners, if they be princes or lards.

a.poun_d. This avernge includes the Tmportations of all de- | to dutelligent bidding on uny preseribed model of o lock and | Butanew joint stock company (Hmited) bas just been
Noriptions, the best rubber having been ail the time o good | Key would tend to fmpnie, ifnotentirely destroy, the further | registered which is nothing more nor less than an old

deal highor than these figures, and now belng quoted by the
importers at 80 10 05 conts o pound for oliolee Para. The ad-
vance in prices was primarily due o n speculative combing-
ton of Spunish houses in the trade, although it s also
largely attributable to the greatly Incrensed demand for rub.
ber in Burope as well as bere, and the difienlty in obtain.
ing the requisite Jabor for getting it In and curing it at all
the South American producing points.  In the valley of the
Amazon particularly, whence the eholesst rubber comes,
the trouble in obtaining eMeient lubor for any kind of work
i8 the most gerions bar to the progross of that fertile conn-
try, the climate being o very trying one, and the natives
lazy and indolent.

The wonderful variety of usefnl articles into which rubber
As worked up mukes it one of the most important of our im-
ports of erude matevial, and the large place ic fills in the
supply of such nocessities as belting, hose, and packing,
either in competition with or ns superseding the use of
leather, gives it un importanco in our industries far beyond
the money value that the figures showing the importations
Beom 1o ropresent,

A PATENT CASE OF GENERAL INTEREST,

All the shoe munufucturers in the country have been
particularly anxious to know, for about w year past, how
much longer they would have to pay the royalty, avernging
114 1o 2 cents a pair, on shoes bottomed by the McKuny sole
sewing machive, A case bearing upon this point came
before Judge Blatehford, of the United States Cireuit Court
for the Southern District of New York, on the 25th ult.,
and his decision, thongh uot conclusive as to the whole
question al issue, has an important bearing thereon.

The patents owned by the McKay Sewing Machine Asso-
cintion have, from 1860 to the present time, been those under
which prabably nine-tenths of the machine-made shoes worn
in the United States were bottomed.  The associntion made
the machines and leased them to manufacturers, under a
license by which the latter were obliged to pay a royulty on
each pair made, which was done by placing on the shoes
stamps purchased from the MceKay Associntion. Over one
thousand boot and shoe manufacturers, embracing all the
large establishments in the country, are in this way licensces
of the McKay Association,
drawn up document, and, besides everythinZ else therein
calenlated to protect the interests of the association, it has
4 provision by which the licensee agrees not to contest the
MeKay patents during their existence. No real resistance
has been made in many years to the validity of the patents,
and, the business of the association having been from the
first conducted with wmarvelous cnergy and ability, the
patents havo returned clear profits to their owners of several
millions of dollars. In July and August of last year two
of the most important of these patents, with the extensions
which had been granted thercon, ran out, and, although the
machines were covered by other and less important patents,
the shoe manufacturers have, since that time, been debating
the question of how long they must continue to pay these
royaltics. The obvions answer is that so long as they use
a McKay maching, and are bound by their license, they
must pay. In this connection it is important to note that
the McKay Association have, during the past year, been
taking back many of their old muchines, where the manu-
facturers would allow them to do so, and furnishing in their
stead new and improved machines, but the latter have pat
ents in them bearivg date of 1879, and, of course, cover their
use for the full term of the last patent,

To meet this difficulty, and provide a way of using only
the McKay patents that had expired, Andrew H. Jackman,
of Nyack, N. Y., has lately obtained a patent on a machine
of his invention, which e has used since May last, sewing
3,000 pairs of soles weekly thereon, and which be was abont
to offer to the trade. The McKay Association immediately
commenced proceedings against Jackman, aud moved for a
preliminary injunction on the ground that two of their pat-
ents had been violated, one on the ** process " and the other
on the ** product,” as sepurate from the machioe, and also
because the defeadant had violated his license. Consider-
able evidence was introduced,und able arguments were made,
but Judge Blatchford finally put aside ull question regarding
the validity of the patents, and decided to grant the injunc
tion on the liceose alone, holding that it was of t(he sub
stance of a contract, and until it was broken, or the defend
ant released from its provisions, the association had 4 good
case against him.  The license provides several ways where-
by the association may terminate it, or where it would be
broken and become inoperative, but it is not at all clear that
there is any ensy way for the manufacturer to get rid of its
provisions without the consent of the association, who are
likely to be us tenacions of thelr contraot rights under its
proyisions as they have heretofore been determined in up
holding their patent cluims.

-

An Opportunity for Inventors and Lock Makers,
The present kind of mail lock and koy having been in
use for a long time, it has been deemed expediont to mukea
chnp. To this end the Postmaster-General has just issued
a notice, which will be found in onr advertising page, an
nouncing that proposals will be received for furnishing five
pew and diffevent kinds of locks and keys for this purpose.

P S

This license is a very carefully |

Lutility of all such locks and keys for the purposes of the
Fmuils, the Postmnster Genoral prescereibes no modol or sam-
ple for bidders, but relies for n selection on the mechunical
skill and Ingonulvy which o falr competition smong inven
tors, hereby fnvited, may develop in samples submitted by

them.
- — -

BURNING OF OIL TANKS BY LIGHTNING,

The suggestions recontly made by us in connection with
tho Inte disastrous five ot Titsyille, Pa,, caused by the firing
of nn ofl tuok by Hghtning, bave called forth o variety of in.
torosting communentions from different correspondents. Our
sugpestion wus that the Hght vapors from the oil, vising high
nbove the tanks, formed u conductor and led to the firing of
the gos in the tank,

One of our corvespondents, whose lettor wo publish o
another column, suggents n different theory,  Hesthinks that
the eleetrioity enters the tank by runoing along the ofl sup
ply pipe, and that sparks are discharged from the end of the
pipe at its termination within the roof of the tank. He
further thinks that the electeieal charge muy fall upon the
pipe nt some distance from the tank and yet the gus in the
tank will be ignited.  Our correspondent may bo vight, iy
theory is worthy of careful considerntion. The smallest
spark produced in this way will do the business, Wo all
konow how minute an electrical spark will fire an explosive
mixture of gas.  Even the rubbing of the feel on o enrpot
nnd a touch of the finger to an open gas pipe will light the
g8,

Although it mightbe expected that any eleotricity received
by the underground tank pipe would be wholly dissipated be-
fore reaching the tank, still if the original eleetrical c¢harge
were sufficient, and il the exterior of the pipe was more or
less insulated, as it might be if it passed through dry earth,
or if its surface were covered with oil, it would seem (lhat
there might e o leap of a spark from the extremity of the
metallic pipe, within the roof of the tank, to the side or in-
terior casing of the tank, and mischief would result,

When the tank is made wholly of iron, and the end of the
supply pipe, where it enters the tank, is attached to and
forms a good contact with theiron of the tank, then no spark
could be expected.  But if the roof of the tank is made of
wood, and the sides of iron, as is frequently the case, no
actual conneetion existing between the iron easing and the
supply pipe, then some portion of a charge of electricity,
running along the pipe, might enter the tank and leap from
the pipe as we have mentioned.  As a measure of prudence
it wonld bendyisalile for tank owners to connect their ground
pipes electrically with the ivon casings of the tanks. This
may be readily done by means of stout copper or iron wires
outside thetanks, the ends of the wires being well soldered
respectively to the pipes and to the iron casing, so that if
any electricity comes along the pipes it will pass, without re-
sistance or sparking, 10 the iron case and so to earth,

‘We are greatly obligzed to those correspondents who have
sent us their views on this matter, and we hope to hear from
others. The subject is one of such importance that it ought
to be discussed and studied until a sure protection is dis-
covered and an end put 1o the long series of hightning disas-
ters that for years past have regularly occurred in the oil
regions. 8

The fire at Titusville on June 11 was followed June 30th
by the burning of another iron oil tank, at Olean, N. Y,
holding 23,000 barrels, which was also set on fire by light-
ning. This tank belonged to the Aeme Refinery.

—_——vr—

SERIES FORTY-NINE.

Not with egotism, but with a commendable pride, do we
direct the reader’s special attention to the beautifully exe-
cuted engravings which embellish this number of the Scies-

;'rmc AmeRicaN. The reader will also tind profit and be
 interested in the somewhat lengthy deseription of the ex-

tensive industry carried on by the Kingsford Starch Works,
whose product is not only laundry starch, as the title of the
works might imply, but a dietetic commodity which is
favorably known in every part of the civilized world.

The Kingsford Works, illustrated in this week's issue,
comprises the forty-ninth of our industrial series already
published; and we would here announce that we have in
preparation engravings of s number of other extensive cstab
lishments, illustruting the processes of manufacturing other
articles. not generally kKonown, which we are confident will
be of equal intorest to any of the industries which have been
already Hustrated and described in these columns,

— & —
London's Stoek Companies  Limlted,
The English people are famous for forming stock com-

panies (limited) in conducting all sorts of enterprises. Some
time ago Truefit, the colebrated Loudon barber, converted
! his shaving and hair cutting establishment into astock com-
| pany, at which some of the nowspapers made considerablo
fun, naming several lords and bankers as among the share-
holders.  But Truefit understands his business, and, it is
said, has made o fortune out of it, and in all probability the
stockholders in his company will receive lneger dividends
and be more secure in thelp investments than if they plaeed
thelr means in some other more pretentions companies. Mr.
Troefit’s bosiness s certalnly legitimate, and o useful one,
and can only be made profitable by industry; therefore we

curiosity ghop. From the prospectus we loarn that the
compuny seeks Lo raise £2,000, and proposes to buy, sell,
{and exchange works of art, hooks, nnd used foreign postage
stamps,  No doubl the venture is a bona fide one, and it is
satisfactory to note that the promoter tukes 1,000 of the
2,000 shares,  But it i somewhat of a reductio ad absurdum,
Capitil and Labor thinks, to turn such a business into a
Joint stock company, Will there be any directors? the writer
ngquires; What will be their remuneration, and where will
they meet? Perhaps, he adds, in the shop among the old
foreign stamps, the works of art, and the books and mum-
mies! The capital of the company is certainly not ex-
truvagant, but probably suflicient 1o conduct the canceled
postuge department, if it does not go far towards purchus-
ing ** old masters,”

+

Basal Plane Quartz Crystals,

Until within a very few years crystals of quartz with the
basal plane have been accounted excessively rare. 80 re-
foently a5 the year 1877, Professor Egleston, of Columbin
School of Mines, remarked, in a lecture before the Academy,
on some rare quartz crysiuls, that five years before ** only
three erystals of quartz with the basal plane
were known to the scientific world: one
owned by the British Museum; one by the
Imnperial Musenm at Vienna; the other in
St. Petersburg, and these came from Brazil.
They were considered priceless treasures, and
the very witima Thule of rarity in the mineral
kingdom."”

In a communication dated Morgantown,
N. C., Muay 20, Mr. W. E. Hidden, miner-
nlogist, informs us that in a locality in the South Mountains
of Burke county, North Carolina, quartz crystals with the
basal plave are comparatively abundant. Mr. John T.
Humphreys, who discovered the locality, has more than a
dozen of them, and Mr. Hidden himself has seven. In these
specimens the apex of the pyramid of the crystal is cut off
at an exact right angle to the sides of the crystal, as shown
in the anuexed cut.

B
-

THE BOSS PUZZLE ABROAD.

The **fifteen puzzle " epidemic, which prevailed so alarm-
ingly here last year, has extended to England and the Conti-
dent, and our foreign exchanges come to us laden with so-
lutions of the problem. Scientists even have taken the sub
|ject up, und communicate to their favorite papers the
formula which expresses the mathematical possibilities of
it, and editors write columns on the subject for their re-
spective papers. It was a good while reaching the other
side of the ocean, but, like the phylloxer, is doing its devas
tating work.

e o i
The American Science Assoclation.

The twenty ninth meeting of the American Association for
the Advancement of Science will begin August 25, in the
Massachusetts Institute of Technology, Boston, An excep-
tionally large gathering of prominent scientific workers is
anticipated. One of the morning sessions will be held at
Cambridge, and the rest of the day will be devoted to an in-
spection of the various departments and museums of Harvard
University and the Observatory.

—t A —

DISASTROUS STEAMBOAT ACCIDENT.

On the afternoon of June 28 the fine passenger steamer
Seawanhaka, carrying 350 or 400 passengers, while going at
full speed up the narrow and dangerous pass known as Hell
Gate, between New York and Brooklyn, was discovered to
be on fire. The tlames spread with amazing rapidity. Cap-
tain Smith with remarkable bravery kept his place at the
wheel, was surrounded with fire and badly burned, but
nevertheless dirccted and grounded the boat.on a safe point
‘ashore, free from rocks. But during the brief period that
{ elapsed beforethe boat touched, many of the terrified passen
| gers were compelled by the flames to leap into the water
! Abont sixty lives were lost,

The cause of this accident is not yet known; but so faras
we can gather from the nowspapor reports we are inclined
to think it was due to the bursting of one of the boiler
flues.

It would seem from the reports that the boat was carrying
aboat all the steam sllowed by her certificate, that a slight
explosion was heard, that steam first appeared in the upper
cabin, then fire, and that flames blew out of the furnace door.
These circumstances indicate & probability that by the burst-
ing of a flue the guses of the furnace fire were driven out
agaiost the woodwork of the vessel and instautly set her in
ablaze. The steamer carried two boilers, set in the hold.
Whether our theory of the cause of the fice i3 correet can-
uot be determined till the boilers are raised.

This dreadful disaster forms but another evidence of the
inadequacy of the present moans for safety on ste 3

rendered fmpossible. A light freproaf matorial, to take
place of the dry woodwork now used for cabins, ey i
ly needed,

We hope that our luventors will exereise their ingenuity g.r
discovering new sppliances by which such necidents willl

R
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The illustration at. the top of the first page shows one of g
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v wishing is con-
m L : SR " q from the wa [l -
:'“" ||l|l|lk_\‘ l’luul Al hl l'( ok v vats, of which there are the immense rooms where the latier part of the work is be.
ducted Into immense clsterns « :

i aegregate capacity of | ing carried on. The middle of the room is filled with long
in all the factorles 0689, hfu'mg -Hl. “ -lrv"'" tables, where the starch has been tipped out of the moulds,
3,180,000 gullo'ns‘ The lquid, hm\-«;-. r"“ . fltered water |and a workman may be seen standing over one of the bars
conomical manu- | wisulIEs, (Hrihg which YRHou® 8670 rIli:-.. and the separa- | of stareh and marking it with & sight indentation at each
ure used for the removal of all fmpu : .-n;mlilm'lll-‘ of the | place where the bur is to be broken, when another work.

AMERICAN INDUSTRIES.-No. 40.
THE ETARCH MANUFACTURE
About torty years ago: Mr. Tnomas Kingsford, whose son
{8 at present the head of the firm of T. Kingsford & Son, of |
Oswego, N. Y., invented a process for the ¢ .
facture of a superior artiole of starch from Indian corn, nnd

B
B
!
/

receive several

from his suceess thon and fmprovements subsequent

duced bave grown up an industry of great
magoitude. Tu other countries starch had been
manufactured from very carly dates, but prin
cipally from potatoes, beans, the sago pali,
Teeland moss, peas, and wheat, and the manu-
facture was carried on in a comparatively ex
pensive way, giving a generally imperfeet pro-
duct. The prineiple Involved in the munifie-
ture is perbaps best explained by a simple
fllustration.  If a little wheat flour be mude
foto a paste in the hand, and then held under
a small stream of running water, kneading
continually, there will be left a tough sub-
stance of dirty white color, principally glu-
ten, and the milky fluid which has passed
off, when allowed to soltle, deposits n white
powder, which is principally starch, with more
or less impurities. The perfect process of
mantfacturing corn starch iz that which eco
nomically takes from the Keroel all of the
starch, and thoroughly frees it from the oll,
gum, snd glutinous products contained in
the whole graw; this requires many wash-
ings, in some of which chemical solutions are
employed, and most careful mechanical ma-

Iy intros | ton of the pure staceh from all the othe

man following places a knife under this point
and deftly breaks the bar, the practice of the
workman and the consistency of the stareh
being such that it is seldom there will be o
varintion of an ounce in the weight of the
squarcs broken off.  Others may also be
seen piassing these squares of sturch to the
gide of the room, where they are placed on
an endless belt 1o be taken up and placed in
the ovens above. Here they are kept at g
low heat until dried, when a thin yellow
crust ig found on the surface, representing
what hus been left of gum or husk after the
previous purifications.  This I8 =craped off
by hand with large Knives, when the enkes
are wrapped in blue paper and again placed
in ovens until dry erystallization tukes place,
so that, on opening the paper, the starch
will split into columnar masses, in which form
it is generally sold,

The other illustrations on the first page re-
guire but little explanation further than that
given by their titles.  The office, as shown'in
the center, is a large, high room, beautifully
fitted up, which would do credit to many a

pipulation, with the aid of elaborate maclunery, besides a | gmin.  For this purpose the establishment has forty-cight | banking institution: on the right is seen a representation of

great deal of experience in the workmen.

pumps, capable of raising 850,000 gallons of water per hour,

{one of the mills for grinding the corn, and on the left the

In our first page illustrations of to.day, and also on this|and there are 61 miles of gutters in use for the various furnace and boiler room. The establishment has the ad-

page,we represent some of the mostimportant of the processes | distributions of the contents of the vals, besides four miles » T O e
River, for utilizing which fourteen turbine wheels, of an

aggregate of 1,200 horse power, are employed, bhut besides
this they run ten steam engines of 845 horse power, and

and details connected with the manufacture of pure and sil- | of water pipes varying in size from 2 to 24 inches in dinme-
ver gloss starch for the laundry, and prepared corn (or corn | ter, The purification of the starch, however, depends more

starch) for culinary use, as carried on at Oswe

the Oswego Starch Factory, the largest estab.
lishment of its kind in the world. Heére, on
the Oswego River, near where it empties into
Lake Ontario, in close proximity to the great
corn producing arca of the West, and with
the lowest possible cost for earringe over the
wuters of the great lakes and their tributaries,
Messre. Thomas Kingsford & Son, in 1848,
commenced the nmoufacture and erected a
factory, The buildings at present cover flve
acres of ground, and give twelve acres of
floor room, while the ground actually occu-
pled for factory purposes amounts to seventeen
acres.  Here the corn comes direct from its
place of first shipment to the immense storage
bins of the establishment—** the deepest corn
bins in the world "—extending to the ful)
beight of the five story buildings, and with a
capacity to bold two hundred thousand bush.-
els at a time. Of course these buildings are
very strongly put up and beavily braced 1o

zo, N. Y., by | upon the practical exporience of the workmen or manager

have thirteen large steam boilers, 331 miles
of steam pipes being in wse for drying pur.
poses and warming the works. The making
of paper boxes and cases and the wood box
making are the subject of separate sketches.
In the latter department 5,000,000 feet of lum-
ber are used yearly; two nailing machines are

_ keptat work here, but, 0 minutely is every

detail economized, the sides and ends are
dovetailed, ns making not only a better box,
but contributing an important saving in the
way of nails © In the makivg of "paper boxes
and cases 600,000 Th. of paper are requireid
annually. This work is principally done by
hand, but some machines crease the sheets
where folds are to be made, and others cut
the paper and press it into the required shape
when the form of package calls for such
work.

In the packing room may bo scen a little
machine, under which empty packages are

carry such an immense weight, e jous elevs : A A X
3 ', capacious clevators being | than upon any rules which can be given, the thorough wash- | held to be filled from a spout. This is the way the pulve

:ﬂ:z")r;‘::"l";;h;l:f: ::l“Tr::'r‘;u:nl‘l;:‘\;v’-:;:: and after. E:m: and careful separation m.«pfirin-.- a practiced eye and (h'(- :'izcd corn starch, or p.mpamlcom for culinary use, is packed.

The grain firt passes through immense f."“ e "v'*'. "'f j}"lﬂ’lll‘-lll. After this is -l:.m- the su:rt-h water, as it | The little machine is so arranged that it will Jet mu. Just

remove chaff and dint, or any substances ‘;hn B might ':m; Awnul‘h-.l,‘ i allowed 10 run nto moulds, where, when | enough for a package, and then the stream stops until the

! afterward injure the machinery. The s e S Ight {} n.xf.«-ntm-l,\ -:-ul'vd, the deposit will h'un- mude a loag, touching of a little spring shows that the operator has placed
g ¢ AL Ix passed o | box-like cake, which may be broken into the required [another empty package in place to be filled.  The number of

enormous vals, where it is soaked, s0 s ¢ rend
. — VO Tender 1ts con- | squares. ear relvhi ' ri
} situents more easily separated, that the star  Mquares, cach weighing about seven pounds after drying, the | packages put up by a girl in one day will average from 1,400

Scko T ik plas it may be ex- | quantity desired for esch package. o 1,600, and the whole operation is so conducted that
1o dust escapes.
This pulverized
corn starch, as it
is known here,
is hardly known
by that name in
many foreign
ports, to which
it I shipped in
Turge quantities,
nnd where it is
called only pre-
pared cormn. It
Is exported to
every part of the
world, and  has
obtalned n high
reputation  for
its dietetic ex-
cellences,

The Jarge view
on this page, en-
titled the “* Se-
parating room,*
shows a promi-
neot department
in this industry,
and one in which
the Ingenuity
of the Messrs,
Kingsford has
been  attended

a sufficient time
bere the grind.
ing process fol.
lows; and for
this purpose
twenty-four
pairs of burr
Mones and six
pairs of heary
Iron  mollers are
usedd; these mills
work day and
nlglnl. and, ope-
mting on wet
grain, change it
o pulp rather
than into flour,
the object being
W erush and
thoroughly dis-
Integratethe par-
ticles Thin
pulp then passes
through & great
number of
servemsand drum
vleves, which do
the firm part of
the work of se.
parating the
slarch from the
holl, the refuse
Being ued o &
food for cattle.

\
|

WOUWNG | with most tm
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portant  results
It represents the
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operation to which the pulp is subjected first aftor the |
grinding and crushing by the rollers.  In the Immense cir- |
cular vals here shown a shaft revaolves to which is attached |
arms of partieular shape and form, which has been o mat-
ter of much experiment, to churn up and separate the dif
forent constituents of the grain, an operation which is now
conducted far more expeditionsly and efficiently than was
formerly the case, A smaller view on the same page shows
the interior of a nicely furnished hall which the establish-
ment furnishes for the use of its employes for holding meat
ings, ete., and which is christened ** Firemen's Hall," as
bolng the headgquarters of a volunteer organization of that
kind among the men employed.  Tn the papering and dry-
ing room, alko shown here, the work is all done by men,
although o Iaxge force of women and girls ﬂn\l employment
in the establishment; and it s perbaps as well to remark
here that the firm exercoise the utmost care in the selection of
their employes, not only as to their personal character, but
insisting on the most thorough neatness and cleanliness in
every department,

The main buildings of this immense establishment are all
of stone, brick, and iron, some portions being seven stories
high, muking u total frontage of 800 feet by 200 feet deep.
Besides these there are other large buildings, such as the
box factory, storehouses, machine shops, ete. The works
are now making at the vate of 21,500,000 1b. of starch and
propared corn annually, or about 35 tons per day, giving
employment to upwards of 930 operatives. The Kings-
fords have been continuously engaged in the manufacture of
starch for about half a century. The Oswego Starch Factory
was incorporated in 1848, Dr. 8. Willard, of Auburn, N.
Y., wos clected President of the Company at its first orga-
nization, and has held that office continuously to the present
time. A. G. Beardsley, Esq., of Auburn, N. Y., is the Se-
cretary and Treasuver of the company. T. Kingsford &
Son is the style under which the manufacturing business
is carried on at Oswego, and E. C. Chapin, of 146 Duane
street, New York, who is also one of the Board of Trus-

tees, is the general agent.
. _ —,cere—
A IMPROVED STREET LAMP,

We give an engraving of an improved street lamp re-
cently patented by Mr, John Stewart, of Chicago, Ill.  The
invention relates entirely to the frame of the lamp, which is
made of cast, malleable, and sheet metal.  In external ap-
pearance it is much like the ordinary Jamp, but it is better
caleulated to resist the wind and other forces which fre-
quently destroy the common lamp.

The sogket, fitting the Jamppost and the base plate of
the lamp frame are made in one casting, and the sides of {
the base plate are provided with flaring flanges having at |
the corners sockets for receiving the malleable iron corner |
pieces which are fastened by riveting, as shown in Fig. 2,
which represents a portion of one of the corners in section.

i

BTEWART'S SBTREET LAMP. "

These corner pleces are angled to receive the glass, and are

beaded nt the outside corner 1o give them strength and ri- | sink or flont as ot may until it deeays or is devoured by |

bent over the edges of the glasses to retain them, as shown
in Fig, 8, The upper ends of the corner pieces are soldered
to o sheot metal frome, which supports the upper glasses
and the chimney. The door frame, of tin, Is hinged to the
upper framo of the lamp 5o a8 to swing vertically, and i-;\
provided with a small bolt at the bottom, which is casy of |
necess, and will hold the door locked by its own gravity,

The hinges are made entirely of brass, and cannot therefore

corrode, 50 0 to interfore with the opening or closing of the

door,

The inventor says that the lnmp gets perfectly solid on the
post, and is eotirely free from the warping and twisting so
common to the ordinary lamp and o destructive to the
glass,  We understund that theee are now about one thou-
sand of theso lamps in use in Chicago giving excellent sat-
isfaction,

For further information address Mr, John Stewart, De-

partment of Public Works, Chicago, T11.
— O —

AUTOMATIC SAFETY CYLINDER COCK,
The improved safety valve and eylinder cock shown in
the annexed engraving is the invention of Mr. Thomas J.

So by

by n company at San Francisco, which has organized a
whaling and fertilizer industry, to be carried on at that
point and wlong the const.

The first vessel for whale hunting has just been finished,’
It is n screw steamer, 05 feet long and 16 feet wide, com-
pletely decked over, and very strongly built, It s fitted
with two compound engines, nnd will earry coal for & run
of thirty days, to enuble the gearch for whales to be prose:
cuted along the Alaska shore if necessary. The whales are
to be killed by the whaling rocket or bomb lance. They
are then to be towed to the reduction works on shore, where
the carcass will be treated by an improved process, which
utilizes every part, In tbis process the whale is cut up,
without separating blubber or flesh, and digested by steam
at high pressure in large iron tanks. The process requires
about eight hours, when the oil is drawn off and the residue
of flesh and bones is taken out, dried, and ground together
to produce a fertilizer. Three digesters have been set up,
euch large enough to hold a ten foot section of a whale, and
three ** tries” can be made in a day.

et -
ENGINEERING INVENTIONS,

Mr. Robert E. Greenwell, of Osage Mission, Kan., has
patented improvements in railway joints of that form in
which n set of bolts project through the fish plates and have
ends slotled lengthwise to receive a key which is driven in
in a plane parallel with the bolt.

A machine for deepening river channels has recently been
patented by Mr. Thomns B. Taylor, of Mount Meigs, Ala
This machine is so constructed as to deflect the current of a
river downward, and thus ecause the current to deepen the
channel of the river.

A device for insuring a more perfect combustion than is
usnal in the fire boxes of steam boilers, evaporators, ete.,
has been patented by Mr. John Mailer, of San Francisco,
Cal. The invention is an improvement upon the device for
which Letters Patent No. 219,283 were granted to the same
inventor, September 2, 1879,

Mr. Frank Laufkotter, of Collinsville, I11., has patented an
improved safety stop for elevators, buildings, mine shafts,
and other purposes, so constructed as to stop the elevator
cage and hold it securely shonld the hoisting rope break.

Ice without Freezing.

A new skating surface, called-** erystal ice,” has been in-
vented by Dr. Calantarients, of Scarborough, England. Con-
sidering that after all ice is merely a crystalline substance,
and that there is no lack of sabstaunces that are crystalline at

PARADINE'S CYLINDER COCR.
Paradine, of Erie, Pa. It is capable of letting the water of
condensation out of a steam cylinder without waste of steam,
and is a perfect safeguard against injury to the cylinder by
an accumulation of water.

The safety valve and exit cock are arranged in a casing
connected directly with the cylinder and communicating
with the steam chest by a small pipe entering the lower end.

The safety valve, A, bas two seats in the casing, one
above, the other below the Jateral discharge opening of the

casing, and it is pressed upward by steam acting on itslower |

cnd, the difference in the area of the two ends being suffi-
cient to secure this result. The valve, A, is bored longi-
tudinally to reccive a spindle, B, carrying at its upper end
two valves, C D, which are seated in the valve, A, above
and below a chamber in the upper end of the valve, The
lower end of the spindle, B, is also provided with a valve
which has its seat on the lower end of the valve, A. The
upper valve, C, is somewhat larger in area than the other
vilves attached to the spindle, and controls the escape of
water from the cylinder.

Under ordinary conditions the pressure of steam on the
lower end of the valve, A, will hold it to its seat, but when
an extraordinary pressure is brought to bear upon it, as, for
instance, when there is more water in the eylinder than the
clearance will contain and the piston is just completing its
stroke, the valve will be foreed from its seat, and the water
will escape through the Iaternl opening in the ¢nsing. In
working regularly, when the stesm is acting on the piston,
it also presses the valve, C, Lo its seat o thut neither steam
nor water can escape, but whon the steam exhausts the pres.
gure on the valve, €, is less than that on the lower end of
the spindle, B, consequently the spindle is forced upward
and the valve, C, is opened, nllowing the water to esenpe.
When steam is shutoff from the engine, the valve, A, will
drop of its own grayity and allow all of the water in the
eylinder to drain out,

Two circumferential grooves formed in the valve, A, are
filled with wicking or other pneking to prevent geit from
working into and around the valve,

The working of this valve s entively automatic, and it s
claimed by the inventor that it is lesy exponsive and more
durible than ordinary eylinder cocks,  The inventor informs
us that hie has had this valve at work on a pair of large ons
gines day and night for fifteen months without once failing
or showing signs of wear,

Further information may be obtained by addressing the
inventor as nhove,

—— @ — —
Whaling on the Paclflie Const,
According to the present practice of whalors the blubber

ie chopped off at seq and the rest of the carcass is left to

ordinary temperatores, Dr. Calantarients experimented with
'a variety of salis, and after a time succeeded in making &

mixture consisting mainly of carbonate and sulphate of soda,
{ which, when laid as a floor by his plan, can be skated on

with ordinary ice skates; the resistance of the surface is just
| equal to that of ice, it looks like ice, and indeed when it has

been skated on, and got “* cut up ™ a little, the deception is
| quite astonishing; a small experimental floor has been laid
in the skating rink at Prince’s, and has proved =o suceessful
that no doubt a large floor will be laid there or at some other
Icun\'cnicnt place in the autumn. This floor will obvicusly

have great advantages, both over artificial ice floors, which
are very expensive indeed, and over floors for roller skating.
The sarface can at any time be made smooth again by steam-

| ing with an apparatus for the purpose, and the floor itself,
| when once laid, will lnst for many years. The mixture of
| salts used contains about 60 per cent of water of crystalliza-
‘tinn, 50 that after all the floor consists chiefly of solidified
walter.,

:

A NOVEL WHEELBARROW.
The engraving represents an improvement in the class of
[ wheelbarrows whose body is pivoted to adapt it to dump its
contents by tilting or turning on its pivots. The improve

KINCANNON'S IMPROVED WHEELBARROW,

ment congists in the extension of the front end of the frame
beyond the wheel and hody of the wheelbarrow, 5o that
when the frame is suitably inchned its front end will rest
Lon the ground, and together with the wheel, constitute &
e support for the pivoted body while belng tilted.

This invention was recontly patented by Messrs. J. and F.

gidity,  Smull thin tongues project from the angle, und are Isharks and birds. A less wasteful system has been adopted L, Kineannon, of Verona, Miss.
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About midnight, June 80, an exceptionally brilliant meteor | easily proved by ferrocynnide of potassium or sulphydrie
wis seen from Macon, Ga,  The Jight is described as like ao acid. If there Is only n trnce of copper the dry residue s
pleotele light, but whiter and vastly more powarfal,  The A
oourse of the meteor was from the zendth straight toward the : contning copper.  The percentingo of ncid vnrif_m enongh to
Bortzon, ahich it wonld bave reached al o point hetween | furnish o test for the addition of commereinl aleohol to ram,
AL the zenith it appeared os large asn | brandy, ete., ns an aduolteration, or to strengthen i, The

REPAIRING SPIRAL SPRINGS.
BY N N MAXWELL.

1 find the impression s common among mochnllﬂcs :bln:
it i ot possible to moend o broken gpiral spring o t~ 12 li II(‘
be woll, therefore, to place the readers of the :w g
AMERIOAN in possession of r;:; mothod, which is fuexpen

t sle, and thorongh.

l"‘f&‘:‘::)p:z::‘l «lbof I‘l‘ni metal, of, &y about one gixteenth inch
fn thickuess, and cut it in the shape of a parallelogram, the
longth belug one cighth fueh greater than the dinmeter of :l‘w
broken spring, the width cqual to four of its coils; bore (wo
Lolos on cach side exastly the dinmeter nf.llw sprang apart,
and suficiontly large to admit the spring
wire; make. with o round file, a slight groove
just opposite each hole, as shown in the
smaller view in the engraving, Screw the
broken ends of the spring into these holes
from opposite sides, and the job will be corn.
plete, and at a trifling cost of material, time,
and labor. '

1t will be seen at a glance that two springs
of different dinmeters can be coupled to-
gother Ly the same process Also, that
prece of similar metal with two holes upon
one side and one hole on the other side will make a supe:
rior end plece for securing spiml springs. #

The angles of the piese of metal used  for mending,
should equal those formed by the coils and side of the

spring.

Copper-piating on Zinc,

The use of cyanide baths for plating on zine has the dou-
ble dissdvantage of being poisonous and expensive. Hess
has overcome the objections by rendering the oyaunide bath
unnecessary.  This he accomplishes by the use of an organic
salt of copper, for instance o tartrate,  Dissolve 126 grammes
sulphate of copper (blue vitriol) in 2 Jiters water; nlso 227
grammes tarirate of potash and 286 grammes crystallized
carbonate of soda in 2 liters of water.  On mixing the two
solutions a light bluish-green precipitate of tartrate of cop-
per is formed. It is thrown on a linen filter, and nfterwards
dissolved in half a liter of eaustic soda =olution of 16" B.,
when it is ready for use.

The coating obtained from: this solution is very pliable,
smooth, and coberent, with a fiue surface, und acquires aoy |
desired thickness if left long enough in the bath,

Other metals can also be employed for plating in the form
of tartrates, Instead of tartrates, phosphates, oxalates,
citrates, accrates, and borates of metals can be used, so that
it seems possible 10 entirely dispense with the use of cyanide |
baths,

NEW ORE SEPARATOR.
In one of our recent issues we deseribed a device invented
by Mr. Edison for separaling magnetic sands from the non-
magnetic particles of ore by altering the trajectory of the

EDISON'S ORE SEPARATOR,

falling magnetic substance by means of an oleetro-magnet,
We now give an engraving of unother magnetic ore sepu-
mior recently invented by Mr. Edison, which operates on
an entirely difforent principle, and offects o still further
concentration of the ore by the separation of the metallic
from the non metallic part by diamagaetism,

The suriferous sands are placed in the hopper und allowed
to fall between the poles of » powerful clectro-magnet, and
# blust of air s directed at right angles ngninst the
stream of sand fust ax the Intter passes betwe
of the mugnet,  The non metallic substances are readily
blown away, while the metallic portions nre retarded by din-
maguetism, so that the blast of air has less offoct on them
than it has on the non-metallic substances.  The mm;-l'

quence of this aperation is thot the sands nre divided into
two beaps, one contalning o lurge percentnge of motal, the

other contuining u very small pureentage, or none at all,

Seientific American,

[JuLy 17, 1880.
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pnorth and northonst,
purrel and intensely white At 4560 olovation the light

ohisnged toa brillinont red, paled fnto saifron, nnd then into

all shndes of green,  Aait bugan to change fes o It emitted
particles or balls of fire that followed or Tingered in its wake,

MENDING BROKEN SPIRAL SPRINGS

smoke that reflected all the colors throngh which the ball
bad gone. At 807 elevation the light went out,  Three min-
utes after n lieavy report was heard, mixed with o metallic
ring not heard in thunder or in ordinary explosions.  The
meteor was visible about five seconds. It is to be hoped
that specimens of this body muy yet be found.
-t O — -

The Largest Sheets of Plate Glass In the World,

The ** Sociélé Anonyme des Manufactures de (laces ef Pro-
duits Chimigques de St. Gobain, Chauny, et Oirey,” owns the
works of 81, Golin, Chauny, Cirey, and Montlucon, in
France, and Mannbeim and Stolberg, in Germany  There
are two other factories besides at Jeumont and Aniche.

The following plain white and silvered plates were exhib-
ited by these firms, says Mr. C. Colug, in his report on gliss,

at the Paris Exhibition:

Pounds,
St. Gobaing 1 plate 21°15 feet x 1348 = 285 10 foot, white, 7-16 in. .. 1,673
St. Gobain; 1 plate 17°60 feet x 904 = 1171 feot, silvered 3 ’{'(,;g

Jeumont; 1 plate 1781 feet x 1151 = 205 feet, white, ..,

Jeumont; 1 plate 1722 feet x 10 82 = 18212 foot, silvered o
Aniche; 1 plate 15°76 feet x 1043 = 164°38 feet, white | . 660
Aniche; 1 plate 1476 feet x 9:05 = 18258 feet, slivered .. H50

The St. Gobain Works furnished n number of mirrors to
the new Grand Opera of Paris; among others one 2120 x
0-67 feet; others from 4512 to 52°48 feet long.

St. Gobain also exhibited 316 inch thick plate giass for
windows, weighing ‘only 22 10 26 pounds per square meter;
thick polished slabs, such as were used in the aguarium,
7°56 feet long by 2:60 feet wide, 916, 11-16, 14-16 inch thick;
n series of silvered reflectors, deck Jights, bull's eyes, plates
of & rough cast glass, smooth on one side and corrugated on
the other, used for roof covering, weighing ubout 27 pounds
per square meter, from 1 to 28 inch thick. The designs
on the surface consist of fine parallel corrugations or small
and large corrugated and plain lozenges. The large lozen-
ges are used as a substitute for puinted or stained glass in

used for partitions, doors, panels, windows, covered yards,
hothouses, roofs, ete.

They also make gluss tiles, pressed in imitation of the clay
article, These tiles are used for roofing, and are moulded
in such a shape that they can be laid alongside of one an-
other, making tight-fitting joints without any cement or
mortar; it takes 13 tiles to cover a square meter; each tile
weighs about 514 pounds.

Glass flooring made of flags or slabs of rough cast glass
are nlso manufactured in Jarge quantity by these works;
they consist of pieces 6 x 194 inches thick, 11 inches long,
and weigh 165 pounds per squure meter; the upper surface
is generally mounlded in dinmonds, Pavements of glass are
also exbibited; these are made in the same style ns the slabs,
with the upper surface moulded in diamonds, but are much
thicker, and are intended for pavements for carrisge ways.
They are made of cubes of about 6 x 61 inches, and weigh
each 19:80 pounds; they are sold by weight, Rough slabs
are also made of 6:56 x 2:65 feet, varying in thickness from
-1 inch to 114 inches; weight from 213 to 492 pounds,

This compnny also exhibits all the dilferent rough cast
glasses used in the manufacture of lighthouse apparatus,
such as rings, parts of rings, and rongh lenses.  As a speci
men of the thickness that can be given to cast glass, there
was shown n disk 4:03 feet in dinmeter by 814 inches thick,
duplicate of the one offered to the French Obseryatory to
make a mirror for their Inrge telescope

— e~ Pl e

Tonting Alcoholie Liguors,

| The following hints in regard to alecholic liquors are given
' by Dubrunfaut in a French journal: Commercial aleohol
{ and aleohiolic drinks differ from each other partinlly by o
characteristic flavor, partially by different ehemical prufmr-

falling | ties. A chnractoristic distinetion i tho amount of acid in
on the poles | the different liquors,  All pure nleohols contain only 1 per

aont of netd, while freahly distilled cognae shows 8 poer cent,
{ and this Increases considenibly when kept long in barrels.
[ In ten or twelve years the same cognae will have 8 or 9 per
eent of neld, while the originn pereentage of nleohol ix re-
iclu(-ml from 6415 1o 80 per cent,  The quuntity of aleohol is
{ decrearod hoth by evaporation and the formution of neid,
LAl othor alcoholic Hguors show the same chunges, and in

o e —

churchies for economical reasons. The small lozenges are |

weighing more than 1,320 pounds. This disk is an exact |

Emlclhlnu also contain copper.  The presence of thissmetal s

burned and the ash tested.  As a rule, industrial aleohol slso

copper, however, furnighes no relinble elew,
— B
A Stenmor lRuns Down n Loek Gate,

An unexpeeted source of danger in cansl navigation s

Surrounding it, alye, in this stago, was o dense vapor of [ been demonsteated at Montrenl,  On June 80 the steamer

Boheminn, enreying (fty passengers and gn
nssorted enrgo, entered canal lock No. 2 from
the Lachine Canal Basin at half speed.  For
some couse, ny yotunexplained, a full hend
of wteam was pul on snd the steamer way
Liurled ngainst the gate which separated the
lock from n muss of water thirteen feet high.
er, n mile in length, and several hundred fee
in width. The gates were smashed, and the
flood which poured out carried everything be-
fore it. The Bolieminn was driven back and
sank almost instantly. The water drove
furiously on, submerging wharfs, sinking many small ves
sels, ingulfing numbers of laborers, and earrying terror and
vuin in every divection, It is said that the deluge of water
sel the huge ocean steamships in the harbor of Montreal
dancing like so many cockle shells

The outrush of water from basin No, 2 left the vessels in
it on the bottom, many of them with broken backs.  Others
were severely strained aud their eargoes much damaged,
Several weeks will be required to repair the mischief; mean-
time navigation will be impeded and seversl important mills
stopped.

Progress In Rifle Shooting.

The victory of the American rifle team at Dollymount,
June 27, with n score of 1,202 against 1,280 for their Irish
competitors, six shooting on each side, shows that the limit
of progress in rifle making and in rifle shooting has not yet
been reached.  This may be safely inferred from the fact
that the best previous shooting in any match has been ex-
ceeded in this, and yet there is a considerable margin be-
tween its record and absolute perfection. The precision
already arrived at, however, is such that but one of the 540
shots fired at Dollymount would have missed a man, the
ranges being 800, 900, and 1,000 yards.

IMPROVED CARTRIDGE, -

Cartridges as commonly made consist of four pieces—the
tube, the head rimmed disk, an inner disk fitting in the
tube, and a screw connecting the disks together and clamp-
ing the tube. This construction pecessitates the use of a
re-enforcing strip at the base of the shell, and the head disks
lack strength.  Our engraving represents a new method of
constructing cartridge shells or cases, recently patented by
Mr, Julien Saget, of New Orleans, La,

X 3
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SAGET'S CARTRIDGE.

The tube, which is of paper, has one end Hanged inter-
nally to receive the thimble or cup, A, which iy thrended to
receive the hollow serew or anvil holder, B. A flanged
plate, D, is fitted over the end of the cartridge, and the
plate, D, und thimble, A, are drawn tightly together by the

ianvil holder, B. The shank of the anvil, C, is now inserted

in the holder, B, and a ciroular steel plate, B, is screwed on
the unvil holder, completing the eartridge shell, as shown in
Pig, 1. The shell i charged fo the usual way, and a cap s
pluced on the anvil, C, und pressed home.

| Should the paper tubes be injured by the explosion or

otherwise, it is readily roplaced by a new one, thus saviog
the more expensive parts of the cartridge,

The steel plate added to the portion of he eartridge
which receives the blow of the hummer, renders the car-
tridge more durable than those of ordinary construction.

Eurther particulars may be obtained by addressing the in-
. ventor us above.
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3wl ELECTRO-THERMIC TELEFHONE,
T the Kititor of the Seientific American:
Some of the recent European scientifio papers contain an
stmot of o paper read by Mr. W, IL Precos before the
Royn | Socloty, in which ho deseribos & telopbone receiver,
!mmll % duo to the linear expanslon of o thin wire
undor tension when placed in & microphovle cireuit.  Ac
cording to his own statement the lostrument is neflioient,
o 1t fudls to articulato distinetly, and roquires n very strong
onrrent, which would soon destroy any microphone or tele-
phone transmltter,

This oxporiment v exceedingly Intovesting and s un.
doubledly new to Mr. Precco, but, ws many of wy friends
onn testify, 1 tried the same oxperiment long since, and us
It soomed to give promise of being w good telephone receiver,
I follownd the idea with great avidity, until | found, after
 great deal of experiment with wires of different metals
and of difforent longths and thicknesses, that only tones
with their modulations could be produced;
artieulation being almost entirely wanting.

Among the metals tried were iron, steel,
copper, alumioum, magnesium, and pla
tinum.  The only alloys tried were bruss and
Gorman silver, I also tried very thin pencils
of carbon,

The apparntus by means of which theso
expurimoents were carrlod on was so similar
o that of Mr, Precce that I send a sketeh of
it herewith, The head of an ordivary telo-
phone cose,containing a thin iron dinphragm,
214 inches in diameter, was sccured to one
ond of a board about throo feet in length,
Near the opposite end was placed u post sup-
porting a hook, to which was attached one end of the wire
10 be subjected to electro-thermic influence, the other end
of the wire being attached to the center of the disphmgm.

The diaphragm and the post were placed in a microphonic
cirouit, and a long copper wire attached to the base of the
post was wound several times around the expansion wire,
#0 that it could be moved along to expose more or less of
the expansion wire to theaction of the current, thus virtually
altering the length of the wire,

Currents of various strengths were employed during the
course of the experiments; but with all the modifications of
the apparatus, or of the current applied to it, 1 was utterly
unable to get anything like the distinet and perfect ar-
ticulation secured by either the Bell or Edison receiver when
used in connection with a good trausmitter. However, I
soon found a practical application of the clectro-thermic
principle, in a telegraphic relay, and adapted mechanism to

‘the expansion wire which would faithfully render the im-

pulses of a line in a local circuit, notwithstanding the varia:
ble expansion of the wire under different strengths of cur-
rent. :

Although the electro-thermic telephone receiver was prac-
tically a failure, I do not regret the course of experiment,

a8 it has resulted in the development of an invention of

practical utility, but widely different from that whick was
originally sought for.

New York, June 28, 1880.

Georae M. Horxixs.

- American Wood Engraving.

In a review of the volume of proof impressions of wood
cuts from Seridner's Monthly and St. Nicholas, Mr. Philip
Gilbert Hamerton, the distinguished English art critic, says
that ““modern wood engraving, imitating the qualities of
many different kinds of art, bas never been ‘earried so far
in Burope as it is now in America. A more versatile pro-
cess it wonld be impossible to imagine. The only objection
that strikes us is the painful sense of the toil involved whea
we know how the work is done; but this toil may be pleasur-
able to the engravers themselves when they have reached
such a high degree of skill.”

Apple Jelly.

Much inquiry bas been made of late years for the best
way 1o utilize the surplus crops of apples in nbundant
rs. As the promise is strong for a heavy crop in
1880, it will be well for owners to prepare forthe best modes
of marketing. In addition to selecting and shipping fine
specimens, drying, and converting into vinegar will be large-
ly employed. Avother mode, less known, and less exten

sively adopted, is manufacturing the fresh juice into jelly.
One of the most suceessful manufacturers of apple jelly,
and who suceeeds in making uniformly an excellent product,
is Inane Mekeel, of Poplar Ridge, Cayugn county, N. Y. By
several years' experience ho has brought the process to great
perfoetion, ‘The first, and o most essentinl requisite, is to
use good apples—such as would be regarded as excellent

Scientific dmervican,

fermentation of the julce spoils the charucter of the jelly. |
In cold weather the whole process may extend through threo

or four hoars, from the grinding of the apples to the com ‘
pletion of the Jelly; but if the temperature s as high as 60%,

the time must be less than an bour,

Cook's copper evaporator is used for bolling dowa the
juiee.  Iron will not answer,  The vvaporaior is thoroughly
washed dally, The fulee is reduced to about 30° or 32 of
the saccharometer, and three quarters of an hour to one |
hour s required for the process, A barrel of Juico will
muke fifty pounds of jolly. A gallon will weigh about cleven
pounds—or nearly five gallons are mudo from n barrel of
Juice.  The evaporator is twelve feot long, the process In
continuous, and one barrel or more s reduced por hour.
The jelly I8 poured into the moulds while hot and liguid.

Mr. Mekeol manufaoiures more Iargely in abundant yoars,
In 1878 ho made twelve tops of jelly, One bushel of ap:

ples will mak. five or six pouuds. Not over tweuty ori

ELECTRO-THERMIC TELEPHONE,

twenty-five bushels of apples are ground or worked at o
time, as it is all.essential to evaporate before there is any
fermentation. The fruit should be well assorted, so as W
have all of equal ripeness. The cost of manufacturing Is
about a cent and n half per pound, including fucl. The
price of the best apples is of course greater than the labor.
The wholesale price of the jelly is eight cents per pound,
and Jarge quantities are shipped to purchasers. The jelly
will keep any length of time; it has been found good and
fresh after the lapse of four years,

It is probable that the process of manufacture might be
continued into winter, in a large basement, any desired de-
gree of coolness being secured by ventilation. —Country
Gentleman, ‘

NEW TELEPHONE EXPERIMENRTS

Ata recent meeting of the Royal Society a paper was
read * On some Thermal Effects of Electric currents,” by
William Henry Preece, Genernl Post Office:

I have been engaged for some time past in experimenting
on the thermal effects of electric currents, but the final re-
sults of those experiments are not sufliciently ripe at present
to justify my bringing them before the Royal Society, 1
have, however, obtained one result which I believe to be
sufliciently novel to justify a short preliminary note,

The most striking facts elicited by these experiments are:

1. The extreme rapidity with which thin wires acquire
and lose their inereased temperature,

2. The excessive sensibility to linear expansion which fine

mitter, M, and & battery, B, of six bichromate of potash
cells In another room out of hearing

A platinum wire of 00003 Inch dinmeter and six inches
long from p to p was first wsed, snd the sonorous effets
were most miarked and encouraging when the microphons
tranumitier, M, was spoken into, The artieulation, though
mufled, was clenr, and words oould easily be heard.

1. Experiments woro first made o determine the length '

which gave the loudest sound and the clearest articulation,
and, after repeated trinls with every varlation of lengih from
one ineh to six feet, it was found that a wire six lnches Jong
gave the maximum effect,

2. Experiments were then made to determine the dismeter
of the wire that gave the best offect, and ufter repeated
trinls with overy gauge drawn from 00005 inch W 0005
Inch, it was found that wire of the diameter 0001 inch gave
the best effect

8. Exporiments were then triod with wires six inches in
length and 0°00) inch diameter of different ms-
terlals, namely, gold, lron, aluminum, silver,
copper, palladium, and platinoum, and they
ecame out in the following order of merit:

Platinum, very clear; aluminum, very va-
rinble; pallsdinm, clear; iron, clear; copper,
faint; silver, faint; gold, very poor.

4. The effcct of mechanical strnin was
tried. It was found not to vary the effect,
When once the requisite tension, which varied
with each metal, was obtained, further tight-
ening up did not vary the clearness or lond-
ness of articulation, Gold would scarcely
bear the tension required to reproduce sono-
rous vibrations, hence its low position.

5. Very thin carbon pencil, 00625 Inch dismeter, was tried
under compression and under tension, but no effect what-
ever was experienced unless a bud joint was made, when at
once a faint microphonic effect was apparent,

6. No sibilunt sounds whatever could be reproduced.

7. That the effect was due to heating and cooling was
shown by the fact that it was possible to increase the cur-
rent to such a strength as to render the temperature of the
wire sensible to the touch, and then to make its elongation
and contraction by low sounds evident to the eye.

It therefore appears from these experiments that wires
conveying those currents of electrictity which are required
for telephonic purposes expand and contract as they are
heated and cooled, and as the variations in the strength of
the current are small compared with the strength of the cur
rent itself, the expansion and contraction vary in the same
ratio as the condensation and mrefaction of the air particles
conveying the sonorous vibrations which produced these vi-
brations.

The mechanical changes, or molecular vibrations in the
wire, due directly or indirectly to telepbonic currents, which
result in the reproduction of sound, bear a close analogy to
the mechanical changes due to the direct transmission of
sound, but with this important difference, that while the
vibrations due to sound are progressive along the wire, and
their velocity is low and easily measured, those due te
thermal effects are practically instantaneous, and therefore
affect simultaneously the whole length of the wire.

Note.—De Ia Rive, in 1843 (side ** Electricity,” vol. i, p.

wires of high resistance evince,

THERMAL TELEPHONE,

Now as the rate of heating, und therefore of expansion
and contraction, varies vory nearly directly as the Incromont
or decrement of the currents whon these varintions are very
small, it occurred to me that if o long wire of small dismeter
and high resistanco were attached to a sounding board or to

table sorts. They must be fully ripe. If not quite ripe, | the center of u disk (such as one of those used for telephones

they must be allowed to remain in heaps after gathering.
Autumn tuble sorts are first employed, und as the manufac
ture continues, winter varieties ripened in a warm place
come into use,

The next essential requisite is a cool temperature.  The

Juice belng separated with o grater eider mill, will ferment |

o0 soon if the weather is warm. The thermometer should
never raoge higher than 60° in the middle of the day; 40° or

thereabonts ix preferrod, The work s commonly com |
menced about the middle of October, and s continued till

the fiest of Decomber, If o warm doy oceurs, the manu-
facture fs omitted i1 the weather In cooler,  The slightest

Land phionographs) and it formed part of a circult conveying
l telephonic currents, sonorous vibrations ought to be repro
| duced.
! The sketch shows the arrangement of the apparatus used
| for the experiment,
A was a stout base of mahogany, on which a brass sup
Cport, O, was attached so that it could slide and be fixed at
any distance from D.
D was at first & disk of thin paper, and then of thin iron.
P was the wire experimented upon whose loose ends
Swere connected (o torminals on the wooden base, so a8 1o

304), observed that an iron wire emitted sounds when rapid
discontinuous currents were passed through it; bot he at-
tributed the effect to magnetism, for he failed to obtain the
same cffect in non-maguetic wires like platinum or silver.

Grabam Bell found, in 1874, that a simple helix without
an iron core emitted sounds, and (in 1876) that very distinet
sounds proceed from straight pieces of iron, steel, retort car
bon, and plumbago, when conveying currents,

Professor Hughes showed that his microphone was re-
versible, that is, that it could receive as well as transmit
sonorons vibrations.

Mr, Weisendanger (Zelegraphic Journal, October 1, 1878)
roproduced sounds on a microphonie receiver which he
called o thermophone, and attributed the effect to its true
cause, namely, the expansion of bodies under the influence
of heat, which, in fact, is the explanation of all microphono
recoivers.

Ader reproduced speech by the vibrations of a wire con-
voying currents of electricity, but he found that only mag-
netie metals were effective, and therefore, like De la Rive,
ho attributed the result to magnetic agencies (edde Count du
Monoel, Telegraphic Journal, March 1, 1879),

These and many other sonorous effeots of ourrents on
wires may be really due to such heat effects as I have de-
soribed,

-

The Hudson River Tunnel,

The bill “to provide for excavating and winneling and
hridging for transportation purposes within the villages and
cities of this State,” passed by the New York Legislature,
has been signed by Governor Cornell.  The completion of
the Hudson River Tunnel is now suthorized, and becomes
purely u question of scientific and financial engincering.

ST SN

o

llonor-vlo il
A committee appointed in 1876 and presided

Dumas, have reported to the French Chamber of

Prof. Grabhum Bell, of telephone fame, and the seeo
of 20,000 francs to M. Gramme, the well known oy
the dynamo-electrie maching bearing his name,

be inserted in the elreuit containing s« microphono trans:

one to reccive this distinetion was Rubmkorfl
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NOVEL GATE CLOSER. ,ﬁwlng purposes and for draining mines

. :
The invention

Mr. John Tuggle, of New Middleton, Tenn., has invented

The engraving shows a simple aod effective device for | consists in pump barrels suspended from a walking beam | an improved currying knifo. The improvement consists in
ddn‘ gates  automatically without  the application nfi’aml reciprocating upon a valved piston head that i held [a novel construction and mode of attachment of the blade
springs or weights. The gate rises bedily as It opens, | upon a fixed rod.  The barrels are fitted with check valves, [and stock of & currying knife, wherehy provision is made

and 1 closed by its own gravity,

having long pintles, und fs supported by an inclined rod, | that may be fitted in open or bored wells and driven by
having & bearing st its uppor end in a socket attached to | horse, wind, or steam power

the gate, and at the lower end in a socket attached to the post
ecventrieally to the pinties of the hinges
Opening the gate causes it 10 rise bodily hy
throwing the inclined rod into & more nearly
vertioal position, when the gate s released ity
own weight closes it

The socket which receives the upper end of
the inclived rod s rigidly attached to the
hinge strap, making a strong and durablo
bearing.

A patent for this device was recontly issaed
1o Messrs. John Kohnmann and Samuel R
Latta, of Dyersburg, Tenn., who may be ad-
dressed for further information.

—_—eer——— -
Philadelphia®s Textile Industries,

Mr. Lorin Blodgett, who has in charge tho
census of the textile Industries of Philadel-
phia, finds 460 power mills or groups of mills
in the city, and about 200 hosiery and carpot
manufactures, not using steam power, In a
recent siatement concerning this hranch of
industry Mr. Blodgett said:

It is well known that Philadelphia is the
greatest manufacturing center of the world,
but it is not o generully known that the tex.
tile manufacturers contribute more than any
other class to this marked distinction of our
city. 'The census now being taken will show
that the value of the products for the present
year of the various manufactories of our city
will reach the grand total of $600,001,000
To this the textile manufacturers will contri-
bute: In woolens and cottons of the general

EOHNMANN'S GATE CLOSER.

table, $48,500,000; in carpets, £23,000,000; in hosiery and | improvement in paper-cutting machines. The invention re-
knit goods, £23.000,000; in worsted yarns, £12,500,000; in | lates to a machine for trimming the edges of magazines,
silks and mixed goods, §7,000,000—an ageregate of §115,- | pamphlets, or books, and for cutting paper into sheets of

an amount of which | different sizes, and for other similar purposes; and it con-

000,000—over one sixth of the whole, ‘

they may justly feel proud. not only on nccount of the posi- J sists in a novel armngement of an adjustable table for hold-
tion which it aids in giving to our ciry, but also because of | ing the book or paper to be trimmed or cut, a frame for sup-
the means of subsistence which it affords to s0 many of its | porting said table, and an sdjustable bar for clamping the

people. The outlying districts, of which Philadelphia is

Philadelphia avd vicinity £153,000,000."
—_— vt ——

book or paper, and a knife used for the trimming or cutting

the business center, will add £38,000,000 ta this, making for | process.
An improved starch press has been patented by Mr.

Richard Johnson, of Madison, Ind. This invention relates

NEW CAR MOVER, to means for extracting water from starch, which hashereto-

The device shown in the annexed engraving is applied to
one of the wheels of a car when it is desired to move it for
a short distance. It consists of a wooden
lever having on one side two triangular steel
bars whose edges age eapable of biting into
the side of the car wheel. A stont bolt bent
at & right angle projects from the side of the
lever near the trinngular steel bars, and is
threaded so that it may be adjusted to wheels
of different thicknesses,

When in use one end of the lever is placed
against the car axle as a fulerum, and the
odge of the wheel is clamped between the
triangular steel bars and the booked end of
the bolt.

By pulling or pushing on the long arm
of the lever the car wheel is turned and
the car moved, When pushing, the lever is
placed over the axle; when pulling, it is
placed under the axle.

This device was recently patented by Mr.
0. B. Blakeslee, of Raokin, TIL, and is ma-
nufactured by J. T. Mug & Co., Lafayette,
Ind, who may be addressed for further in.
formation,

Lake Ontario Shad.

The sttempt 1o stock Lake Ontario with
JandJocked shad turns out less favorably thun
seemed probable ashort time ago. The TVmes,
of Watertown, N. Y., says that on the 19th
of June the Edith Bewal, on her trip to South

fore been necomplisbed by means of ovens and other devices
involving the necessity for the employment of heat.

Bay, passed through compact masses of dead
or dying flsh, extending In windrows ten
feet wide and miles in length, while seattered
fish in countles numbers covered the waters
hetween the rows,

The fishermen, who say that each fish has
a mossy spot upon 1, of a yellow cast, with
s red Jook about the edges, have had bard
work to get rid of the multitudes of dead fish, whose

stench polluted the air,
— e el O g ‘
MISCELLANEOUS INVENTIONS. | runners,

Mr. William V. Henry, of Sacramento, Cal., has paiented
an improved pumping spparatus

BLAKESLEE'S CAR MOVER,

An Improvement in harrows has been patented by Mr
| William L. Waddy, of Peytonn, Ky. The object of this
[ invention Is to enable a harrow to be reversed and <hd on

1t i hung upon hinges  and the whole apparatus constitutes a balanced force pump | for adjusting the blade to suit the different kinds of work

A novel and convenient device for supporting window
ghades nnd curtaing hax beon patented by Mr, George Bald.

Mr. Granger W, Smith, of Chili, N. Y., hax invented an ' win, of S8outh Manchester, Conn. The invention consists

in & combination of bhrackets, shade rollors,
virtain cornice, and curtaln rod,

A button =0 made that the face and shank
can be readily soparated and again united,
hins heen patented by Mr. Henry H. Sehmin,
of South Brooklyn, N. Y. The invention,
although simple, cannot be deseribed without
engravings,

Mr. William P. Owen, of Mount Pleasant,
Tenn,, bas patented an improved folding ex.
tensible fire screen, which is composed of
hinged or both hinged and sliding sections,

Mr. John L. Paxson, of New Hope, Pa,
has patented an smproved register adapted
especially to the mllying of lumber, but ap-
plicable also to indicating the speed of ma
chinery, or for adding a column of figures, or
for measuring distances, ete,

Mr. Joseph B. Eaton, of Shamokin, Pa,
has patented an improved machine for mak.
ing lozenges which is simple, convenient, and
effective in operation, It consists in arrang-
ing narrow belts botween the cutters 50 as to
allow the lozenges to pass through, while
they hold thescrap down and feed it forward,

Mr. August Hoen, of Baltimore, Md., has
patented an improved process of Jithoeaustic
engraving, consisting in drmawing parallel
crossed lines on the etching ground covering
the lithographic stone, for the purpose of
giving a roughened surface of even texture
to the stone, then applying an acid for the
purpose of deepening and broadening the
lines and producing pyramidal points, then
covering the lines with a solution of gum arabic in water,
then rubbing down or otherwise reducing the points to pro-
duce the uneven surface required for the lights and shades
of the engraving.

An improvement in dividers for striking circles with
chulk or peneil points has been patented by Mr. Charles F.
A. Reimann, of Pine Bluff, Ark. The object of the inven-
tion is to strike two or more concentric circles abone sweep
of the instrument. It consists of dividers with the pencil
foot adapted to receive two points, and in providing the
dividers with an adjustable arm adapted to receive several
points and hold them on a level with the feet of the di-
viders.

An adjustable smoke stack espocially designed for steam
fire engines, whereby the draught from the
boiler can be increased or diminished at will,
has been patented by Mr. Asa W La France,
of Elmira, N. Y. It consists of a section of
a flanged and longitudinally-ribbed  pipe,

gmaller than the outer section of the smoke
stack set within said stack and vertically ad.
justable therein, whereby the exit of the
smoke stack may be dimivished or increased
at pleasure.

Mr. William Klemm, of Pittsburg, Pa.,
has patented an improved curtain cord tight-
ener, consisting of n cam pivoted in a clamp
that slides on the vertically-plneed rack, so
that the tension of the cord that is passed
around the outer ond of the cam forces the
inner end of the cam against the face of
.the rack and holds the cam and clamp im.
movable, ]

Mr. Willinm Keane, of Stratford, Ontario,
Canada, has patented an improved tow: clean-
ing mochine. Heretofore the tow has been
cleaned by hand by tow pickers and beaters,
operations involving considerable expense
and waste of tow, besides not being effec-
tive For n proper understanding of the
pature and objects of this invention, it
should be understood that the tow is the re-
fuse from flax scutching machines, which are
made in varions forms, but generally using
revolving catters, which remove the rough
fibrous shives and other refuse while the flax
is held by the seutcher.  The tow is then par
tinlly cleancd from the shives and refuse by
separnte operation,  In this machine the
beaters of the seutehing machine are used
for cleaning the tow after it is removed from
the flax, and deliver the cleaned tow sepa-
rately from the shives and other refuse, thus accomplishing
the complote operation without oxtra machines.

Mr William E. Huse, of Brookficld, Mass., hus patented
an improved cattle stanchion.  The object of this invention

Mr. Silas Courtright, of Hooker's Station, O., has patented | is to furnish attachments for cattle stanchions so constructs
The object of this in. an Improved tag attachment which is designed to render the [ed that eattle may bo released from their stanchions and

vention is to furnish simple and dumble apparstus, especi- | tug elastie 10 a certain extent, and thus relieve the horses | from the stable in n moment and withouwt entering the
ally adspted for raising large quantities of water for ir-!from undue strain.

barun,
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THE TEREBELLA AND HERMELLA. | brute animals to drink themselves full, have their nearest re- | skinned animals.  The see ompanying illustrstion represents
While mmdodng Ilnng nny of our sandy consts, we fro [ lations in (hose which attach themselves to the exterlor of | the skate sucker, Ponloidella mvrieata (nutursl size). From
quontly come across some moderntely largo tubes projecting | fishes and erostuceans,  While, however, the free sw Imming | the fact that |t 'ln more frequently found sdhwvinz 1o the
from the sand, and rather consplenous in the little puddles | leoches have ringed bodies, the parasitic leoches of fish | different mombers of the skate or ray family of fishes, it &

left by the receding tide. Round their mouth is usually a|and crabs bave soft and smooth bodies

setof forked fllaments which, lke
the tube lwelf, are composed of
fragments of sand agglutinated to
gether. The substance of this fhibe
is very soft, but very tough, and
will endure a tolerably bard pull
without hreaking. If the inhabi
tant of theso tubes be sought, it
will not be found without much

v oxpocially in the | most commonly known as the skate sucker, This genus of

marine leeches can bo generally dis
tinguished by the numerous tuber-
cles on the rings of the body,
which produce o very curious effect
The prevailing color of the skate
sucker is a greenish gray.

These marine leeches are provided
with a large and powerful sucking
disk, by which they can maintain

& LXd

\e labor, for the tmvhel.ln Tetreats to o Srinagirodicpess
2 the further extremity al the least pendicular position; but their most
|'; indication of ulmm‘f; .]l:l as the common position, when at rest and

: :'r tabe e PHSGOUINNS I ng‘b' aad sttached 1o inanimate nhja‘(‘tn_ isa
4 is always conducted under stones spiral, the head being in the center.

or among rocks, it Is not easily dis.
lodged.

As in the enso of the sabella, this
annelid performs Its architectural
labors by means of its tentacles,
which are most wonderfully con-
structed, so as to be capable of ex-
tension or retraction, and at the
same time can seize or throw away
a particle of sand at any part of the
tentaele.  The method of working
is very well given by Mr. T. Rymer
Jones in ** Wood's Natural Histo-
ry:”

“1If a specimen be dislodged from
its tube, it swims by violent contor
tions in the water, after the man-
ner of varions murine annelids; the

On my return to the squariom,
one of the large fresh water tanks
which had been neglected for seve
ml months had become so infested
with a small variety of parasitical
leech that it was with difficulty the
glass front could be kept clear of
them, Even the extreme tops= of
the aquatic plants growing in the
tunk swarmed with thousands of
thom constantly extending them-
selves in their endeavors to cateh
on (they not being free swimmers)
to the tails and fins of the lake dog-
fish, or the large specimen of fresh-
waler eels contained in the tank.
The ecls instinctively avoided rest-
ing on the floor of the tank or com-

ing in contact with the plants or
rock work sides of the tank, but re-
TEREBELLA EMMALINA,— (Natural stze.) HERMELLA.—(Magnified. AIpAC ETEaced e i ey 18

the open clear mid-water. Still,
with all the precautions taken by the eels, many
of them beeame fringed with hundreds of the leech
es.  Ihave seon the cels repeatedly loop themselves
80 a8 to bring the head and tail together, in which
position they would strip off the leeches swith their
teeth; and in s0 doing they often bit or tore off
small pieces of their flesh and fins, so that in course

tentaculie and the branchim are
compressod and contracted about
the head, like a brush; and as the
animal is very soon exhausted by
such unostural exertions, it soon sinks to the bot-
tom. Should u quantity of sand be now seattered
fram above, the tentaculwe, speedily relaxing, ex-
tend themselves in all directions to gather it up,
sweeping the vessel quite clean, so that in a very
short time not & particle is left behind that is within
their reach, the whole having been collected to be
employed in the construction of a new artificial of time (when the wounds did not heal rapidly)
dwelling, adapted to shelter the naked body of the = < - : they Lecame badly covered with fungus., What
architect, i TUBES OF THE HERMELLA.—[Natural slze.) with the leeches and the fungus the eels had become
«*'We will suppose n tube to have been partially floating skeletons. To save the few remaining, I
constructed inlo the side of the aquarium wherein a speci- | Malactoldelles, In other words, there are leeches which oc- | placed them in the ** hospital tank ™ for treatment. The course
men isabout to take up its permanent abode. During the | easionally prey upon warm-blooded animals, and are hardly | of treatment was to rapidly pass them through a bath of
carlier part of the day the animal is found lurking in its|to be called parasites. Others are to be found only on the | warm and very salt water (a nearly saturated solution.
interior, with only the extremities of the tentaculse protrud- | skin of cold-blooded vertebrates, and, finally, those of tho- | This salt bath I never knew to fail in destroying lecches
ing beyond the orifice, and it will so remain until towards | roughly parasitic character, which adhere to crabs and soft- ! and fungus, if the fish so treated were not oo far gone.
noon. But scarcely has the sun passed =7 e ——— : _ The bottom of_the *“ hospital tank ™
the meridian than the creature begins - : : contaived s heavy flooring of Coney
to become restless: and towards four Island sand,in which the eels embedded
or five it will be seen to have risen up- themselves as if only too glad to take
e wards, the tentaculw extending with u rest after their long suspension. At
i the approach of evening, until after night they were fed to repletion on
= sunset, when they are in full activity, raw beef. Under this trentment they
e They are now spread out from the cr: goon became *“solid " and happy.

fice of the tube like so many slender The tank out of which the ecls were
cords; esch seizes on one or more
grains of sand, and drags its burden to
the summit of the tube, there to be
cmployed according to the service re-
= quired. Should any of the tentacule
; slip their hold, the same organs are
again employed to search eagerly for
the lost particle of sand, which is
again seized and dragged toward its
i destination.

: “Such operations are protracted dur-
ing several hours, though so gradually
as to be apparently of little effect,

" Nevertheless, on resuming  inspection
next morning, a surprising clongation
of the tube will be discovered; or, per-
haps instead of a simple secession to
its walls, the orifice will be surrounded
by forking threads of sandy particles
agglutinated together.”

There are many specics of terebella,
and even on our own coasts we may be
gratified with several beautiful forms
of these interesting annelids. They
have, to & considernble extent, the
power of reproducing lost portions of
the body ; and it has been found that
even the whole mass of plumy tentn
¢l "ean be removed without much in
Jury to the terebella, which retreats to
its tube, and after @ while reproduces
the whole of the missing organs.

el < A —
FISH PARASIT

BY A, W. ROBENTH.
The leeches which commonly swim
free fn the water, and only occasionally

sitach themselves to the bodies of verte

taken was then cleared of all the fish
remaining, after which a half barrel of
quicklime was cast into it, and in ong
hour's time the lime had done its work,
everything living was burnt up, the
tank was then drawn off, serubbed, and
washed out, anda heavy bottom of fine
sand introduced.

One of the most beautiful tanks 1
ever had, and of which I was very
proud, contained somo twenty-five
weakfish, thirty Kingfish, twenty
striped bass, two pilothish, and several
bluefish. They were all in perfect
health, high color, and feeding well,
In one night all the Kingfish died; the
pext day the weakfish departed, then
the pilots, and the blues

I had nothing in the way of an ex-
planation, as T had never in all my
long experience known of fish dyingin
this unaccountable manner. | exa-
mined the dead fish carefully ; both ex-
ternally and internally they appeared
to be in perfect health; their gills
seemed to be unusually healthy for tish
kept so Jong in conflnement,

Next to this ank wias a tank of
plump and healthy blackfish, who were
fed as blackfish were never fed before;
and these, too, died In the same unacs
countable manner a short time after the
other fish,

Next to the blackish wasa tank con.
tnining over one hundred spotted eod-
lings, and who were 50 fat that they
seldom  swam  for more than five
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¢ without resting half an hour to take |Julius Greth, also a German, who
%" ath’ Win thiee .1 tho process ubout the year 1870

ad blackfish dlinys began vory fow minutes
mw me;d.lrl“:“‘ wl?&pfrg :{m dead fish | ever as fast as their enthusinsm cooled
ol detect the cause, but I came to the conclu | assistant in this way was Mr Otto Radde, an able and ener
SUILTROES B lnckfish and codlings (the toughest of all | getic Hamburg merchsnt, who not only 1ovested money 1o
d‘.’,“ ',hl whmmh :h son ought to bo discovered the enterprise, but who beeame himself thoroughly interested
‘q‘“ﬂ“m ) ﬂ.: mdr first fllnoss, had been fed on |in the principles of the process.  When Mr Radde found,
ummve:; ::hhok:«tme : (;f marine diot—soft crabs, shnmp, bard | a8 he did shortly, that Mr. Greth was at lis wits' ond, and

lams oysters and seallops.  The cod-
l.l:';::':uc‘d eh“:nwm(’:,nmf of the water when fod onsoft | tions of the process, they parted company — Mr Radde then

crb. so keen were their appetites, and yet a minute after struck out for himself and continued the experiment, assisted
v" the bottom of the tank, strughten out, :
:::l’d‘::uu; m:: the codlings with painful anxicty, for gineer. By bringing to the enterprise lruiuc«ll ?k'l" ;tnfl c:t
I began to fear that an epidemic was spreading through the ergy that lins overcomo all obstacles, and by thee :'p ;))xlr:g :
entire range of tanks, and that in a fow days all the fish of & not ineonsiderable fortune, Mr Radde succee ml, fn ; u
would be lost. I hiad notioed that when a codling began to the year 1870, in making the process of real practical va \;o
die it lost its rich coloms and took on a sickly brownish It was about this time that Mr I'tuddo wrote to me on t lx‘c
white color, and that its death ended in a quivering and subject and sent me muny beautiful specimens of his work,
spastmodic action, after which tt would strmrhten out and and offered his American patents for my consideration
become rigid. These are the exact symptoms of smothering l After perfocting his process Mr Radde orgnmzed a color
Yet how could these fish die of suffocation when [ was printing establishment in Hamburg x:nd one in Pans, the lat-
pouring oxygen into the water so rapidly that the waler was. ter on a very oxtensive scale. 3 In 1879 he sold the latter es-
of # milky color, and everything was silvery with globules. tablishment to Mr. W. G. White. T ohsorvo_ln the technical
of air? - papers in Germany that Mr. Greth now claims that be has
Azain I determined to make another examination, this greatly improved on Radde’s results, 2
time under a microscope, and placing & minute portion of a I will only add that the description of the process given in
gill of one of the dead codlings under the glass, I was as- your article is in the main correct, and that I have no interest
tonished to find it diterally pucked solid with very mmute in the matter other than that of a color printer who takes a
marine Jeeches, every one of which was gorged with blood lively interest in whatever tends to further develop our
taken from the gills of the fish.  Here was the secret; these beautiful and important art. T believe that a great fleld of
thousands of minute parasites had so packed the delicate usefulness can be found for this new process in this country,
breathang apparstus of the fish that they had died for want and now that it is being brought to the attention of the
of oxygen, in other words, hnd smothored. t American public T desire that at least tho tribute of honor
Evidently these parasites were fast spreading from tank ablo mention should be given to Mr. Otto Radde and Mr
to tank; the only way 10 stop this was to lock up the water C. R, Linde for their really important contribution to the
in the affected tanks, and thus stop the spreading of the pa: practical worth of the invention,
rasites through the entire cirouit of tanks and into the sto- |
rage reservoirs.  The fow codlings that still remamed alive
were treated the same as the eels, and with like good results, |
The locked up water was filtered through a large filter, con. |
suting of blankets, sponge, animal charcoal, and fine sand, | Tir the Editor of the Seientific American :
after which it was allowed (o pass ioto the reservoirs. 1| I notice in your paper of July 3, 1880, an article headed
afterwards discovered that these parasites bad been intro- | Cannonading Oil Tanks,” under which you advance a cer-
duoced into the tank through the medium of twenty five  tnin theory ns to the probable cause of the frequent oil fires
small Eastern lobsters that. in all probability, through long | from lightning.
confinement in “cars” and smack wells, had become in i It is unquestionable that at all times n certain amount of
fested with parasites,  All these lobsters died shortly after | gas or vapor escapes from such a body of oil, but that such
being mtroduced in the tank. {n column, or “vapor rod,” as you term it, ghould act us a
—— conductor of clectricity, we think is quite incorrect.
We give you our opinion, not as a scientist, but from a
Gu"tslwndm,“’ practical point, or, ratber, from that which observation has
The New Color Printing Process.— Honor to whom ¢ 15 Lo believe.
Houor is Due. Perhaps all of your readers may not be familiar with the
facts, therefore it will require alittle preliminary explanation

To the Editor of the Seicutific Amerienn :
Inu your issue of June 29, you repeat in an article with the, Connected with each of these large fron tanks are a great

title of *“ A New Process of Simultaneous Color Printing,” vumber of fron pipes, leading oil from great distances and
certain statements which in a similar form have fallen under  from differcnt points into the tanks, the pipes ending ab-
my eye al Jeast a dozen times in various journals within the Tuptly within the tanks, which are closely covered, except
last six months, | ut these openings or hatches in the upper parts of the tanks,
So loug as these statements were confined to the regular | where the pipes are admitted.
daily or weekly journals, und were referred to as items for| Now to illustrate, suppose a powerful currect of elec
the casual reader, T left the misstatements they embodied | tricity eonducted by a rod of iron to a point where the rod
unnoticed, slthough always in the possession of factsto cor | termiuates in the nir—what is the result? A stream or
rect them.  But now as 1 observe their appearance in your | sparks of fire are produced from the end of the conductor,
well informed technical journnl—a journal which T mm| Just 5o in the case of oil tanks; at ome point along these
happy to say is considersd an authority in all technical mat- | pipe loes the lightning has come in contact with some one of
ters by its readers—1 beg to be permitted to say what 1 know them. That which might be expected i just what doex oc-
about the very valuable and ingenious invention referred cur: the pipe line, acting as a conductor, leads it dircetly
to, to and Inside of. the tank. where, reaching the end of the
The process of polychrome printing for producing com | Irm line, sparks are produced, and, of course, from the
plicated color effects in one single impression—the printing nature of the gas contained in the tank above the oil, an
froan 3 Kind of mosaie plate or ground—was the idea of many eXplosion and terrible five is nt once produced,
an wventive mind during the last century,  Senefelder, the |  You say, *Onlinary buildings, when properly provided
genial fnventor of lithography, was, #0 far ss § am aware, | With rods, are comparntively safe, ete., and that structures
the first Lo concesve the ides of reproducing ofl paintings, of iron, simply resting on the ground without rods, sre al
ete., by mochanical means, and in the course of his yarlows , Ways exempt from clectrical damages.  Such structures al
upedl.mnu he also lnveatd a process which he called mo | Ways present a continuons body of conducting muterinl for
saie printing, itho froo pasage of electricity to  arth, Why s It, then
In the collection of Vithographic incunabula at Munich  that fron ofl tanks form such conspicuous (-xmptlom'ln ou;-

Louis Praxa.
Boston, June 25, 1880,

= S - —

Another Theory for the Ol Tank Explosions,

there §s still to be sen ““ an original mosaie plate, conmsting common experience with lightoing?  Rods put on other
of mioute sticks of solor, very carefully put together, with structures ssve them; but rods have been put on ofl tanks. |

finished and unfinished Impressions taken from it." (See masts with rods have surrounded the tanks, bat the tanks
Ferchl, Geschichte der Brrichtung, ete.. Munchen, 1802 ) were exploded by Nghtning all the same,

Ax Senefelder died in 1533, his priority s established be- - Now this, togothor with other things T will mention, just
yood dispate.  Experiments in this direction were followed belps to support our theory. Pt
by & Berlin artist, Liepman, who, In the first half of this  In the first place, wo doubt whother any one can show un
omtary, produced roproductions of ofl paintings, expecially instance where lightning steuck s fank direet.  1f such an
parteaits, by this process, which were of wonderful accuracy. instance should occnr, what would be the result ¥ Just as

It seemns, however, that he was only partially successful— you have stated above, the fron covering would furmisl o

that he was unable 1o perfect the process 5o as 1o make it perfect conductor to the earth,

practienily useful, and earried it only 1o the expenmental ~ Why did not all thoss rods on and around the tnnks pro

stage; for after his first sucoessful reprodoctions, of which teet them ¥ Boenuse the lightolng did not eome at ||Iu.w

seversl wure regulatly published, we hear no more of 1, palnts F jt did, it would, of course, bo candueted inte 1l

Liepmoan also published & book doseribiog his invention and earth), bat it came from oiher pointa, by the tron-pipe Ilm:‘

;:M"Duoelmulda Druek,” Borlin, 1., Sachse & Co, dirootly Into tho tank where the explosive l r
locuted,

Mhrdmw were il made in the United States A To further prove this theory, T will giveo an oxamplo that
firm in Malden loe or in John sreet, New York, whose came under my own olsorvation Lightning stru k'u Iur;:-
-:l—um remember, published some maps prioted oak troe, posibly fifty rods distant from an oll wall, at
from mossic Wocks, 5 number of Years ago; hut the next which was a wooden tank capable of holding about 150 ;vur
person prominently identifiod with this Invention was one rels ; from anothor well, possibly forty rods distant, an fron

matlor was

R T S

began experimenting with [ pipe led the ofl to this tank also

) ) R : ' before the fire had consumed

: woaktish gfish, | He succeeded in interesting successively varions wealthy o1l was in the tank, and the
A S8y 9e two Alve e Gesthy ot o Sy enthusingts in the enterprise, leaving one for another how-  gus sufficient to reach the ol (as there was but little ehance
His last financial | for air), wet blankets were placed over the hateh, and the

that bo was wholly unable to perfect the practical applica |

by Mr C R. Linde, a technically trained architeet and en '

Immediately after the
tree was struck this tank was on fire.  Fortunately but little

fire smothered out  No signs or marks of Jightning could
| be traced, either about the derrick or on the building with
which the tank was closely housed, or on the closely fitting
|cover containing the hateh, It seemed positive that the ling
' conveyed the electricity into the tank, thereby igniting the
(gas.  Possibly this theory 18 not correct and 1 would be
' pleased to see anything further upon this subject,
! F. G, BAckET,
Knox P O, Clarion Co , Pa . July, 1880.
—_— et
O1l Tanks Struck by Mgh(qln‘.

| To the Editor of the Scientific American :
| In your issuc of July 8 you say that * lightning is pecu-
I harly attracted by iron ofl tanks, causing disastrous fires,”
[This geems contrary to our experience as well as our phi-
losophy  The tank struck here June 11 was not an iron
tank, but was one of tho old fashioned tanks with wooden
and gravel tops, and iron sides only. Many iron tanks
were destroyed here at that time, but they were not ignited
by lightning.

Your theory about the ascending column of vapor attract
g the electric current has no doubters in these parts; but
we fa1l to sce why the hghtning would not leave the oil
vapor and o1l 1f such a splendid conductor as a 20,000 barrel
o1l tank, built entirely of boiler iron and sunk well into the
ground, was interposed, especially if the iron tank was con
nected, as tanks in this country are, with pipe lines many
miles in length, making the best kind of a ground connee-
tion, : B.

Titusville, Pa , July, 1880,

1o the Editor of the Sewentific Ameriean:

I notice your article about lightning being attracted by
the iron oil tanks. The remedy for this has been found long
since. The use of the iron top instead of wood. There has
never been a tank of oil with fron top burned by lightning.

D. B, Masox.

Pittsburg, Pa., July, 1880.

—_—— —~ere—
The Ol Tank Question,
1o the Editor of the Sciontific American :

I have read your remarks referring to our late oil fire here,
and giving a reason or explanation of the cause of it. |
think you are out of the way in your statement, for the
vapors from petroleum are oftentimes heavier than the atmo-
sphere and rather seek the ground, Practical refiners always
fear this most in and about a refinery. as these vapors hug-
ging the ground are frequently drawn toward their furnace
fires and lead to fearful explosions. Then the tops of these
iron tanks are generally if not always tight, it being as neces-
sary to keep out min as to keep in the oil and vapor. In
this particular instance the lightning struck this tank at
7 o'clock in the morning, before the sun could have generated
any vapor to speak of, and these tanks are often struck in
winter time, when the atmosphere is not warm enough to
cause the vapors to be generated.  Then, too, why is it that
iron tanks with iron tops arc not struek by lightning, while
those of wood tops (covered with turf) are.  Tam aoxiousto
get at the cause, and have written this solely to bring out
more thought on the subject, C. M. C.

Titusville, Pa., July, 1830
=== = ———
Thoe Relative Cost of Motive Power,

Mr. Bissinger, M.E., at Carlsrulie, Germany, gives the
following results as obtained in his examinations of the sev-
eral motors in regurd to the relative cost per horse power
for each hour. It will be observed that the examination

pertained principally to small motors,
The relative cost per effective horse power per hour is as
follows:

mg bon,'mm-n_‘mnlm T L P “'u":‘
2 o wohmann's ealorie engine. . WD
9 " ock's motor sinsioite ue 400
2 " unanmzlm einens ! & SRR 2
2 " 1o Lang w. R o e 17|
2 . Schmidt's hydmolle motor, supplied with

water ‘rom the city water works. .. %

[} pe obtamed by hores and a gin 2
] » obtaimned 5y manual ab LU

Outo's gas motor and Lehmann's caloric engine are the
(cheapest of the small motors, hut are, nevertholess, four
times an oxpengivo as the 100 horse power steam engine.
- —
A New Photo Emulsion,

Dr. Vogel writes to the Photographie News: **Y have a
new emulsion with remarkable qualities. It combines the
| advantage of gelatine emulsion (high sensitiveness) with the

(advantages of collodion emulsion. It appears to keep any
length of time, and, best of all, it may bo poured like col.
lodion upon the glus, dryimg we quickly as the latter,  Tho
plntes nro doveloped, itensified, fixed, and washed oxnutly
lke collodion plates, und dry ke theso, Morcover, the film
may be exposed in the camern soven minutes wfior pmm
| Hon aod before deying. You will bo glad (o hear that sev-
{eral of our Berlin photograpbers—Prumm, Schuarwachter,
and Reichard-—have trid the emulsion, and reported upon
s success 1o the Society for the Advancemont of Photo-
graphy.  You may sinile over all theso wonderful things,
but they are so convineing to me that 1 am seriously think
ing of making the emulsion on u large scale,”
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 [Continued from page 25.]

) LEINITZ,

Loibuitz (1646-1710), one of the inventors of the ealou-
lug, maintained that extension is not a fundamental, but o
derived idea. Tt can be explafned by the assumption of
some thing of which it is the property, of some thing that Is
ftself simple, without paris, and consequently without ox-
tonsion, shape, or divisibility,  He imagined the univorse to
Do made of such simple, ultimate things, and gave thom the
nume of monads,  Although a monad has no parth, it may
novertheless bo the exponent of numerous pereeptible rela
tlons, Just as a point in space may be viewod s the vertex

A I

of pumerons angles,  Great numbers of these monnds nre !

continually acting upon our senses with infinite rapidity, and
produciug in our minds confused imnges of the external
world.  We perceive what we call the properties of matter
only because we are incapable of analyzing the impressions
made upon us by these immaterial monads.

A monad ean be produced by creation only, and can be de-
stroyed by annibilation only. This follows from the assump
ton that it bas no parts.  Nothing can be added to it nor
token from it.  Being a created thing, it must be subject to
continual change, and the cause of this change must lie
within it. In consequence of this ehangeability there must
exist an infinite variely of monads, They appear to us to
occupy space, becavse they have certain positions with re-
gard to one another, certain geometric relations, and becauso
many of them act upon our senses at once. Motion is the
sum of infinitely small impulses exerted by them; yet they in
no wise act upon onc another, but cach monad moves inde.
pendently by virtue of the force that is in it, and enters into
wvarious relations with other monads in obedicnce to a pre-
destined harmony which is the law of its being, .

To account for the phenomena of life Liehnitz goes so far
as 1o endow his monads with greater or less dogrees of cone
sciousness, of perception and volition; but in these specu-
lations we need not follow him.

3 KANT.

Kant (1724-1804), the originator of the nobular hypo-
thesis, fixed upon mobility in spuce us the essential property
of matter. Our senses can be aflected by motion slove. Ex-
tension is explsined in this system by supposing that a body
fills space by reason of the resistance it offers to all motion
tending to displace it. - This resistance is itself motion ina
direction contrary to that of the invading body. It may be
called u repulsive force, and must be inherent in al its parts,
If every particle of matter is endowed with repulsive force,
wmvﬂ‘d explunation of expansion, elasticity, and im-
penetrability. Infinite divisibility also follows from this
conception, beeause the mobility of every particle makes it
separable from every other particle. The divisibility of mat-
ter must, therefore, be commensurate with the mathematical
divisibility of space, »
~ Taaccount for the occupation of definite space by a body
wn must also endow_its particles with an attractive force,
which counterncts repulsion and prevents the particles from
flying off into space.

It will be perccived that we are now entering a region of
thought more familiar to the modern chemist and physicist.
BOSCOVITCIL

The idea that the particles of matter are endowed with
both attmaction and repulsion constitutes the basis of the
atomic theory of Boscoviteh (1750), which bas formed the
working theory of scientific men until quite recently.

When bodies are said to touch each other they are by no
menns in mathematical contact, but separated by an insuper-
able repulsive foree, so that a distance of ;s to 42, of un
ingh intervenes.  Within this interval, according to Bosco-
viteh, there are several alternations of attraction and repul-
sion, In other words, if two atoms, separated by ;s of an
inch, are brought o little pearer together they will attract
each other; if still vearer, they will repel, and o on, with
this Jimitation, that no force however great can bring them

« into mathematical contaet. At distances greater than g4
of an inch atoms attract each other according to the law of
gmvitation. 11 is evident that at smaller distances there will
be intermediate positions of stable and unstable equilibrium,
and that atoms moved from these positions in any direction
will oscillate to and fro by virtue of their inertia, until they
either return to their old position or arrive at & new one,
where there is again o balunce of attractions.  Ttis thus that
the phenomena of cobesion and clasticity are explained.

Boscoviteh interprets the three states of matter ns follows:
In & gas, the repulsive force prevails between the particles,
20 that it would expand indefinitely if no external furce in
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That the particles are extremely hned, aud both fndivisible
und unalterable by any means, physical or ehemieal.

That the purticles nee impenotrable and possess inertin,

That the chomicnl nngd physical properties and behavior
of bodies depend upon the eollogation and motions of ity
ntoms; and consequently,

T'hut our senses deceive us whon they convey to our minds
the impression that bodies are continuous, and when they
appear to reveal to us any other obanges than changes of
place,

Those who endeavor ta make the ntomie system nccount
for the eristenes of the physical univorse, und rejeet crention,
are obliged to make certain additional assumptions, which
i Will b examined elsewhero,

! FARADAY.

Faraday, in his speculations touching electric conduetion
and the nature of mutter (PAi. Mag., 1844), reasond us fol.
lows: Of the two constituents of matter involved in the
ntomie hypothesis (ntoms and spaces), space is the only con.
tinuous one.  Consider, then, he says, the case of shellae, o
non-conductor, space in it must be an insulator, whatever
the atoms may he; for if it were a conductor, the shellne
could not insulate. But now tuke the case of platinnm,
which must alo be composed of atoms and spaces.  Since
Iplmluum is & conductor, spaee, being its only continuous
constituent, must be n conductor.  Space, which is every
where uniform, is therefore both a conductor and a non-
conductor.  “* Any ground of reasoning which tends to such
conclusions as this must be fulse.” He then adds, Why
should we assume the existence of matter independent of
force at all? and he modified the system of Boscovitch by
substituting the term *“ center of force ™ for atom. Accord-
ing to this view matter, in the ordinary acceptation of the
term, disappears entirely, to make room for the emunations
of force which fill the universe, and the atom is replaced by
points at which lines of force converge.

TIE LATEST VIEWS.

s oo artificinl, he admits that Maxwell has developed from
it n complete nnd mnthematically very elegant theory of all
eloctrical phenomenn, An entirely novel and suggestive view
of the construetion of muttor wus originated by Sie Willium
Thomson,

Vorter Atoms,—Helmholtz had shown that if any portion
of a perfectly homogeneons fluid, incompressible, continu-
ous (not made up of molecules), and devoid of internal frie-
tion, is caused to rotale, it will form a vortex ring of invari-
able volume, The matter partaking of this rotation is thereby
differentinted from all the rest, and will remain so for ever,

| Nothing short of o creative art can start or stop such rota-

tion, If two such rings are linked together, they can never
be separated, and if n single one is kootted on itself, it can
never he untied,

The formation and properties of such rings may be studied
experimentally, bearing in mind that we have only imperfect
fluids to deal with, Prof. Wm. B. Rogers, in the American
Juurnal of Science, 1858, p. 246, described varions methods
of producing them. Prof, J. Trowbridge, in the Philosophi-
cal Magazine, 1877, says. ** All liquid drops falling from such
a height that the surface of the liquid in which they are
about to diffuse themselves is not too much disturbed to
ennble the drop to be acted on symmetrically by the forces
at the free surface, will form rings, if too great differcnces
of density do not exist.” To render them visible the drop
may be colored. **That a drop of pure water will descend
through the same liquid in a vortex ring can be shown ex-
perimentally by covering the free surface of the water with
a fine hght powder.” (I would suggest Ivcopodium.) ** Par.
ticles of the powder will be carried down by the drop and
will be seen to rotate in a ring shape far below the surface.”

Prof. Tait rendered visible the formation of vortex rings
in air by means of a cloud of finely divided sal ammonine,
He used a common wooden box of a capacity of about two
cubie feet. In one end there was a circular hole aboul six
to cight inches in diameter, while the other end hnd o towel

Since by the labors of Joule, Clausius, Kranig, Maxwell, 'stretched over it. By sprinkling ammonia over the bottom
undl others, the scicoce of thermodynamics has been ereated, and then generating in it hydrochloric acid from common
the hypothesis of atoms and molecules bas been greatly de- salt and sulphuric acid, he obtained a copious evolution of
veloped by the mathematical study of their motions, so that sal ammoniac vapor, which rendered the rings visible, They
we are no longer obliged to define them after the vague man- | were produced by sudden blows upon the stretehed towel.
ner of former theories: but we possess tolerably definite in- | Two such rings impinging upon each other behave like rings
formation relative to their size, weight, distances apart, ve | of solid India-rubber. As such a ring approaches one’s face
locity, and energy. 1 shall have to content myself this its inner particles are scen to rotate forward, and its outer

evening with giviog a single example of this new knowledge,
postponing the evidence, Thus we know with tolerable cer- l
tainty of the hydrogen molecule:

3 46
1. That its weight is Jgi Sromme.

2. That its volume is subject to great variation in its com-
pounds. In its elemental state its volume is taken as lhel
unit of comparison, and corresponds to a dinmeter of ‘:08"
meter (578 tenth-meters).

3. The distasce between two neighboring molecules of

hydrogen is 10w meter (965 tenth-meters).
4. The velocity of vibration 0° C.; 1,830 meters per see-
ond, -

5. The number of collisions between hydrogen molecules
per second is 17,750 millions.

6. Nobert can draw 4,000 lines in the breadth of a milli
meter. The interval between two such lines can bo seen |
with a good microscope. T have calenlated that a cube with
an cdge of 1y mm. would contain about 17 million mole.- |
cules of hydrogen.

The theory that matter is continuous has been revived to s
certain extent. In studying elastic bodies Prof. Stokes has |
availed himself of the idea that the smallest portions into |
which we can divide thom are sensibly homogeneous.  The
theory of fluxions and modurn mathematics then become ap-
plicable, provided we do not carry the divisibility oo far.
The smullest particles consldered must be sensibly similar.
Sir Wm. Thomson [lustrates thisx by the stutement that
contiguous cubes of water iy em. in breadth are sonsibly |
similar, but cubes of rradigns O, must be very sensibly |
different. Take two lengths of masomy, he says, each of |
| 20,000 cr.; one may contaln 1,000 bricks, and the other 000
| bricks and two balf bricks. They would then be sensibly
Lsimilar, If, however, you take two lengths of 40 cm, one
might contain 2 whole bricks and the other 1 whole and 2
halves. They would be sensibly dissimilar,

In Boscoviteh's theory thero I no contact of atoms, and
all action is therofore action at a distanee,  Of this it Is fm.
[ possible, at lesst for me, 10 forma clear and philosophical

conception,  Clerk-Maxwell In his electrodynamios drops
‘Ihh assamption entirely, together with that of Aard atoms |

| ones backward, while the air in the center moves forward
faster than the ring itself and strikes the face first.

These rings suggested to Sir Wm., Thomson the idea that
the universe is continuously filled with a perfect fuid, and
that whatever produces upon us the impression of matter is
portions of this fluid in vortex rotation. Inother words his
atoms are vortices, and it proposed to explsin all the proper-
ties of matter by the laws governing vortex motion.

While the atoms with which we have dealt heretofore are
in reality patch-work, altered and amplified to suit each new
discovery in chemistry and physics, the vortex atom is not
capable of such adjustment., As Maxwell puts it:  His
primitive fluid bas no other properties than inerta, invari-
ahle density, and perfect mobility, and the method by which
the motion of this fluid is to be traced is pure mathemutical
analysis. The difficulties of this method are enormous, but
the glory of surmounting them would be unigue.”

Rankine, in a paper on ““ Molecular Vortices,” before the
Royal Society of Edinburgh, 1819-50, illustrated knotted vor
tex atoms by means of diagrams and wire models.  *“ Their
endless variety,” says Sir Wm. Thomson, **is infinitely more
than sufficient to explain the varieties and allotropies of
kuown simple bodies and their matual affinities.”

Helmholtz, Tait, Maxwell, Rankine, Stokes, and other
cclebrated men bave all contributed to this theory.

CONCLUSION,

Having now passed in review the leading theories of the
structure of matter up to the present day, I shall conclude
my paper by a brief statement of the manner in which it is
my purpose to continue my studies.

I shall, in the next place, examine the iden of an atom and
the question whetber the material universo can logically be
constructed according to the requirements of tho stomic sys-

| tem, Theo will be presented the evidence metaphysical and

experimental of the existence of molecules,  This will in-
clude the beautiful experiments of Crookes.  Another chap-
ter will be devoted to the facts nseertained about molecules,
such a8 their welght, relative and absolute; size, relative and
absolute, shapo, velocity of motion, length of path, number
of collisions per second, ete. 1 may mention o this connee-
tion that 1 have no less than seven different Jioes of argu-
ment bazed on experimental data, all of which coneur in
assigning o molecules a diameter vot far from the

terfered. Tn u liquid, the particles are maintained at a defl- | He imagives the ether flling space (o contain & system of | sasbuwss Of a0 foch.

nite distavce by mutual attraction and repulsion; and each
particle is free o rotate fn any plane. In a solid, the dis.
tanees between the particles are also determined by bath
forees; but the particles are polarized or obliged to rotate in
certain definite planes. I any particlo is swung out of its
natural plane, it will return to it again after performing a
certain number of oseillations,

In this and all the other atomic systems the fundamental

are:

That matter doos not continuously i1l space.

That its particles are separated by distances which are
grest In comparison to the size of the particles.

Phat they sct upon esch other at a distance, and not by

colls with elastic walls and oylindrical cavities, in which |
{ elastic balls can rotate and be fattenod out by contrifugal i
: foree. In the cells there must bo othor balls of lnvariable |
volume as friction rollers.  These would rotate freely, but
thelr centers of gravity, in Insalating medin, would merely
bo displaced by elastic yielding of the cell wall; in condnet
ing media every displacomont would be attendod with rosist-
"anee similar to friction in a visoous lquid.  Motion is trans
Herred In these balls by surface adbesion only.  Thelr
f displacement produces dieleetric polarization in the medinm,
and their onward motion an eleotrie current,  The rotation
of the elastic balls corresponds to the magoetizing of the
medium, the axis of rotation heing the direotion of (he wng
Vnetie force,  While Helwholte designates such & coneeption

T
Finally, I shall endeavor to show how such u knowledge

of atoms enables us to explain the behavior of gases noder

pressure, tho spectrs of gases, hguids, and solids; heat re
sulting from chemical sotlon, quantivalence, and other

phenomena, o
——— e — - ——nm

A Lanar Homsk —One of the largest horses evor soen in

ihis eity arrived from Ohlo June 22 His
is 20 hands and 1 ioch, or 81 inches; his welght is
be 2430 I The animal was bred from pative d
stock, is of a dark bay color, well m‘hﬂ, n

cellent health. Tt ks sald that & horse aring 21 b
juches was shown In this city many years ago;
recently one which measared 10 hands 1 inoh,
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- .ﬁv';ﬁfuﬂmm oliief of the Pennsylvanis Bureau
of Industrial Statistios, hus issued & report embodying the

. Wages and Earnings (n Pennsylvanis.

information gathered by him last year by circulars addressed

1o employers in various parts of the State.  Mr, Humphroys

1 oarelul to mention the fact that in many cases the returns

received show only the weekly wages paid, and that, in tab-

ulating them on & basis of fifty-two weeks, the aggrogate
camings must be considerably over-estimated.  When the
necessary deductions are made for lost time the total must
be materially reduced.  Many ciroulars were issued to ascer:

tain earnings from the wages worker's standpoint, but not a

sufficient number of intelligible replies were received to fur

nish the information desired.  The failure i attriboted to
the fact that workingmen as n rule do not keep accurate
yearly accounts of earnings and expenditures,

The summary of employers’ reports is given in the follow-
ing table. ‘

SHOWING THE AVERAGE WEERLY WAGES OF EMPLOVES,
THE AVERAGE WEEKS EMPLOYED DURING THE YEAN,
WITH THE TOTAL EARNINGS FOR THE YEAR IS79:

Average

~
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10 the deep water of the Gulf, seven or cight miles from the |
shoro. The protecting jetties will form a harbor of safety |

for shipping.
The length of the oanal route is about one hundred and
sixtynine statute miles, or one humdred aod forty-seven

nautionl miles, divided as follows:

Protn the bar tomonth of 8t Mary's River .. ... ..... &% |
Navigation of St Mary's River to Camp Pinckney.. ..., ; ‘:g ]
e temeiaegmeeas - S
L1 R S TP TPPIT D sassve = MO ,

The plan contemplates a cross section of canal eighty feet
wido st the bottom and twenty-five feet deep.  The water |
surface will be one hundred and eight feet in width, The
cannl I8 widened, however, to one hundred and fifty five feot |
at the bottom and two hundred and 6fty five at the top lnri
one thousand feet ahove and below each pair of locks to per-
mit the approach of vessels, and thero are passing places one
thousand six hundred feet by thirty feet every six miles,

Tho locks are five hundred feet in useful longth (from the
end of the gate chamber to face of broast wall), sixty-five
feet wido at the gates, with twenty-five foet of water on the |
sills, They are armnged in palrs, side by side, to provent
the interruption of trafMe during repairs, and the walls are

Occupation, Weekly  Weeks nll:‘:'b.:. cartied to five foot above the water line.  The lifts are
S s ten and fifteen feet. The locks have about the same di-
o e : ?d‘:t mensions as those advised for the Panama route, except
-1 ﬁ: in the matter of Jift
o 71800 The estimated cost of the canal s £50,000,000. The
5 |m drainage areaavailable for the summit level is one thousand |
' = % | two hundred square miles, with an average annual raiofall
bl mo.as exceeding four and a balf feot.
(ron) R L L et
mffg‘:’“ specifiedl - - - e The Nlearagua Canal Concesslon.
ey S ieens €127 The interoceanic canal concession granted by Nicaragua
mer (irow). ... T -, 3w | to the American Provisional Society has been ratified by the |
Steel melten.. - J - LIS | Nicaragua Senate and published as a law by the Republie.
mw LB g‘\i m It secures to the society the exclusive privilege of construct
K-:“ maker. - Som |inga ship canal across the territory of Nicaragua.
b o A - - The canal is to be of sufficient dimensions to accommodate
il packer . 840 = %650 stearuers of the largest class used between Europe and
B e - M | America, and the locks are to be not less than 500 feet long
Eipe threadiee. ... --crooesriveness cans 2% .2 40® | and 28 feet deep.  The concession is for 9 years from the
s g s . w8t |date of the opening of the canal for general traffic, and at
m' Sy — ) — the expiration of that period the Nicaraguan Government is
Cabinet makers .. .ovocoe coens oo s B8H 1o take ion of the canal in perpetuity, with the right
fa2 &= a37e e
mﬂ' 1510 = TS reserved to the company to lease it for another 99 years.
b Rsol — - S | During the period of the concession the company is to have
PRIRIEES. .o - eoiencrer canane avees - 4412 | the privilege of constructing a railway along the whole or
e o R T e A £w 2 i85 | any part of the canal; also, such telegraph lines as it deems
e e e S 2% | necessary for the construetion and working of the canal, and
Stooecuticr . & 35238 | these lines shall transmit public messages free of charge.
Tailoes......... -1 2 :;c:r‘ The Government of Nicaragua will declare the terminal
s el Ji2® | ports, and the canal itself throughout its length to be nen-
Mil the ... 1.12 5l Wi tral, and that the transit in case of war between other pow-
Track foremen (raitrmad) Bo 0.0 ers and Nicaragua shall be uninterrupted.  In general, the
e B ot NSt 3506 | canal shall be open to free navigation of all vessels, provided
Fi RTINSt a4 0 #7.00 | they pay the dues and observe the regulations of the com-
Slater.... ., - &m : ::}(: pany. Troops of foreign nations and vessels of war will be
e, o e 2% | allowed to pass through the canal under regulations of exist-
Butcber. ... J0®m M .00 ing treaties. Vesscls of war belonging to other nations en-
m:‘_‘,"_,, 3 i :% ils ;"}‘,-’.? gaged in hostilities with Nicaragua or any other republic
e ~ 2 w8 2852 | of Central America will be rigorously excluded.
Lead farnace helper .. ... ... 0 a .00 This concession, with all its advaotages and privileges,
‘;}'....'f".:.i"'" ¥ AR u‘,-? :.' :‘k: will appertain to a construction company, and is transferable
n,":" e+ Sedane . }g:; -4 fmy | only to the company whicth is to be organized by the Pro-
5 visional Society, and in no case can it be transferred to a
foreign government or power. It is to be organized in the

The Projected Florida Ship Canal,

usual manner of such enterprises, with its principal office in |

Photographic Frizes,

The following is the list of prizes which the Photographie
Soviety of Vienna offer for competition In the course of the
present sessional year:

VOIONTLANDER MEDALA,
(Open w members of the soclety only.)

1. A gold medal, value 140 ducats, for & method of in.
creasing the sonsitiveness of wet plates,

2. A gold medal, value 140 ducats, for the most relishile
and sensitive dry process.

3. A gold medal, value 50 ducats, for researches into the
gelatine emulsion process,

4. Moeddis in gold, value from 40 to 100 dueats, in silver,
and in bronze, for scientific treatises, discoverios, and im.
provements, which have been published in the official jour.
nal of the society —the Photographische Correspondens.

6. Medals in silver and bronze for the achievement of
valuable results in the practioe of photography.

BOCTETY MEDALS,
(Open to members or non-members. )

1. A gold medal, value 140 dueats, for the production of

| platos in relief for printing copies of drawiogs in balf tint,

2. A gold medal, value 140 ducats, for monograph on
pyroxyline and collodion,

8. A gold medal, value 140 ducats, for an improvement of
the collotype process which will render unnecessary the con-
stant wetting of the piate between the pulls

4. A gold medal, value 50 ducats, for a rigorous investi-
gation of the conditions of sensitiveness of asphalt.

Further particulars of the competition are contained in a
detached programme, which, together with the prospectus
and rules of the society, will be forwarded post paid on ap-
plication to Dr. E. Hornig, 9, Hauptstrasse, Vienna ITL,
to whom also should be addressed applications for admis

sion to membership.

Carlous Experiment in Magnetism.

M. Obalski describes a pretty magnetic curiosity to the
Académie des Sciences. Two magnetic needles are hung
vertically by fine thread, their unlike poles being opposite
one another. Below them is a vessel containing water, its
surface not quite touching the needles. They are hung so
far apart as not to move toward one another. The level of
the water is now quietly mised by letting a further quantity
flow in from below. As soon as the water covers the lower
ends of the needles they begin to approsch one anotber, and
when they are nearly immersed they rush together. The
effect appears to be due to the fact that when the gravitation
force downwards is partly counteracted by the upward
bydrostatic force due to immersion, the magnetic foree, belng
relatively greater, is able to assert itself. il

=

Progress In Utilization of Solar Heat.

Since May, last year, M. Mouchot has been carrying on
experiments near Algiers with his solar receivers. The
smaller"mirrors (080 m. diameter) have been used success-
fully for various operations in glass, not requiring more than
400° to 500*. Among these are the fusion and ealcination
of alum, preparation of benzoic acid, purification of linseed
oil, concentration of sirups, sublimation of sulphur, distilla-

| tion of sulphuric acid, and carbonization of wood in closed

vessels. The large solar receiver (with mirror of 880 m.) has
been improved by addition of a sufficient vapor chamberand
of an interior arrangement which keeps the liquid to be va-
porized constantly in contact with the whole surface of heat-
ing.
‘gl‘hia apparatus on November 18, Iast year, raised 35 liters
of cold water to the boiling point in 89 minutes, and an hour
and a half later showed o pressure of 8 atmospheres. On

The survey of the route of the proposed ship canal across | New York or elsewhere, as it may deem most convenient.

the peninsula of Florida has been completed under the di
rection of General Q. A. Gillmore, who reports in favor of
the work. The principal direct benefits expected are the
saving of about five bundred miles in the passage from our
Atlantic ports to Gulf ports, and the avoidance of the dan.
gerous passaze through the Florida Straits

The eastern terminus of the canal Is fixed at Camp Pinek- |
ney, at the head of ship pavigation, and twenty.-nine miles
above the town of 8t Mary's. From here it will run south.
westerly to and through the Okefinokee Swamp, crossing the
Suwanee River, near Blount’s Ferry, in Columbia County,
and thence to Ellaville, in Madizon County. At first it was
contemplated making St. Mark’s the western torminus of the
canal, but General Gillmore failed 1o approve this selection,
owing to the increased distance involved. The St Mary's
River Is ascended by means of seven 1ift Jocks, each of fifteen
foet Jift to the summit level, one hundred and eight feet
above tide. No goard Jock is required, as the lift of the
first lock exceeds any rise or flood in the river. The
summit level enters the Okefinokee Swamp, through which
it extends twenty two miles, eleven and a half miles above
Camp Piockney.  Fourteen miles Deyond the Buwance
River is reached, near Blount’s Ferry, the waters of which
will be raised by means of & dam 1o the height of the sum
mit Jevel and taken into the canal.  Crossing the river in
the lake so formed the canal continues eighteen miles
beyond to the end of the summit lovel, which bas a length
of sixty two miles. From this point the line descends by
two locks, each of ten feet lift, croses the Alspaha, and,
turning again to the south, crosses tho Withlacoochee River,
near Ellaville, and thence runs through the center of San
Pedro Bay, descending from it by five locks of fifteen fect

! December 24 M. Mouchot with it distilled directly 25 liters
pany. {of wine in 85 minutes, producing fou; liters B:‘ brandy.
ey s - Steam distillation was also successfully done. t perbaps

The Anoneasing. Xips af Slgel Quntangs:  the most interesting results are those r:luing to mechanical

The rapid substitution of steel castings for expensive forg-| o0 on o6 colar heat.  Since March the receiver has been
ings, and for iron castings where great strength is required, | working a horizontal engine (without expansion or conden-
has compelled the doubling of the capacity of the works of | i) ot the rate of 120 revolutions a minute, under a con-

Its designation will bo ** The Nicaraguan Ship-canal Com-

| the Chester Steel Castings Company during the past year;, stant pressure of 35 atmospheres. The disposable work has

and now the company announce a still further extension of (i g in driving & pump which yields 6 liters a min-
their establishment.  Their chicf success, as well as the | o 43 350 m., or 1,200 liters an hour at 1 m., and in throwing
beaviest part of their business, is in the production of heavy 'a water jet 12m.  This result, which M. Mouchot says could
gear wheels, pinions, roll spindles, couplings, coupling |, o i improved, is obtained in a constant manner from
boxes, etc., for rolling mills and sugar mills, In heavy ‘g 4 a0 4 P.M., ucither strong winds nor passing clouds
plate mills their steel castings outlast many times the iron 'sensibly affecting it.

castings formerly used. It is claimed also that nearly all the | R s =

Rise of Butter and Choese at Sea,

locomotive builders and makers of large steam engines are
now using the Chester castings, and that the fifteen thousand
crank shafts and several thousand cross-heads on locomo
tives of their make show a better record for durability and
smoothness of wear than any equal number of forged picces

When the schooner Eddie Pierce, from Boston, bound to
Barncoa, Cuba, was southeast of Nantucket, about 300 miles
from Sandy Hook, June 18, a firkin of butter was seen (o
rise in the water.  Others followed until three hundred and
twonty-seven had come to the surface, Boxes of cheese also

for the same uses,
SOOI S — came up, to the number of twenty-four, and were socured,

The Manufacture of Conl Tar Dyes, . when the schooner turned back to Boston, where her own-

The extent to which the manufacture of coal tar colors is | ers filed a libel for saivage. The marks on the packages
now carried is shown by the following statistics of labor | were illogible. There are two theories rogarding the origin
and prodaction at one of the prineipal coal tar color works | of the butter and cheese thus found ** derolict " at ses. One
in Germany. There are employed over 1,000 workmen, in | is that some unknown frelght vessel had been lost at that
sddition to 40 overlookers and branch managers, 25 chem. | spot, and that the packages were released by its breaking
ists, 1 engineer, and 30 clerks and necountants,  The yearly 'up.  The other theory is that the butter and checse were
consumption of conl amounts to 17,000,000 kilos; anthra- | lost from the compartments of the Anchoria after her colli-
oun, 825.0°0 kilos; naphtha and benzol, 950,000; vhrnmnleluion with the Queen, near that place, June 12, and that the
of potash, 280,000; caustic soda, 1,245,000; sulphuric acid, | refrigerators in which the packages were stored had only
2,250,000; muriatic acid, 4,050,000; nitric acid, §25,000; al  begun to break up when the Eddie Plerce arrived upon the

and one of ten feet lift directly 1o the level of the Gulf.
A channel will have to be dug from the mouth of the canal

c;ﬂwl, 91,500; and sundry chiemicals, 8,000,000. 'scene,




Jury 17, 1880.]

~ Business and Lersonal,

T Charge for Insertion under this head & One Doliar

Hine for each insertion ; about dght words (o & line.
 Adva tisemente st be recrived  al puilication ofice
arly as Phursday marning to apear in nect isve,
B2 The pubilshers of this paper guarantes fo adcer-
 twere a circulation of not lest than 50,000 copics crery

Matertals for Steam & Bullding Purposes.  Boller & Pipe
Cuvering, Asbestos Pat. Fiber Co limited, 184 B'way N. Y
Corrugated Wrought Iron for Tires on Traction En-
Eines, ete. Sole m'Crw., H. Lloyd, Son & Co., I'itsd'y, Pa.
W Temper Ix everything,” and in the pens of the Exter-
ook Stoeul Pen Compuny the temper will bo found all
that Is to be dentred.

For Sale.—~One Spoke Tenanter, Throater, Facer, and
‘Sand Bolt. Nearly new and improved. Edward Hole
Hngawoeth, Wilna. Md.

Malleablo and Gray Iron Castings, all descriptions, by
“Erie Malloablo Iron Company, limited, Erie, Pa.

The Mackinnon Pen or Fluld Pencil is the champlon
writing Instrumont of the age. Uniform in stroke, uses
any ik, alwiys with you, always ready, Dismond point.
ol 560 SCIENTIFIO AMERICAN, April 24, Mackinnon
Pgl'mi'w Broadway, New York.

r Oup Orcuano House, Me,, June 18, 1880,
To the H. W, Johna Mf'g Co.. § Malden Lane, New York:

The 014 Orchurd Houso, baving Just been comploted
With two coats of Johna' Asbestos Paints, in & manner
perfectly satisfactary to me, 1 wonld Indorse them as
being not only of the most wondorful covering capacity,
but also on the polnt of econory and WANNCE Of Work-
ing under the brush. . . . Although two coats wore
callod for ander the contract, yet undor tho large plazea
1 found unp cout was entirely suolont.

(Sigoed) E. C. STAPLES, Proprietor,
Road Locomotive for sale. Aveling & Porter 12 H,
P. Nearly pew. Apply W. C. Oustlor, 43 Exchaoge
Place, New York.

Portable Engine on Wheels for sale,  Eoglish manu.
fitetare; 12 H. I*.: new. W, C. Oustlor, & Exchango
Place, Now York,

Apply to 4. 1. Blalxdell for all kiuds of Wood and
Jron Working Machinery. 107 Liberty St., New York,

Labricene, Gear Grease, Cylinder and Machinery Olls.
R.J. Chard, 6 Burling Ship, New York.

Telephones repalred, parts of samo for sale. Send
for ciroulars.

1.0, Box 38, Jorsey Clty, N, J.

Our new Stylographie Pen (Just patented), having the
‘duplox Interchuogeable point sbotion, Is the vory latost
{mprovem *;'mm.xm-pm Pon Co,, Roou 13, 16)
. 5

Srcientific

American,

43

— ._.-_.—M - -'A— -———,

Tmproved Solld Bmery Wheels and Machinery, Au-
tomatio Knife Grinders, Portablo Ciuck Jaws.  Iwpor-
tant, that users should have peices of theso first class
00ds, Amwrican Twist Detll Co., Meredithville, N, if.

For Standard Turbine, see last or next number,

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O'Brion, M'f'rs, 244 8t,, above Race, Pila,, Pa.

Millstone Dressing Diamonds, Simple, effective, and
durble. J. Dickinson, 66 Nussau St., Now York.

Steam Hammens, Improved Hydraolic Jacks, and Tube
KExpanders, R. Dudgoon, 3 Columbia St., New York.

Wanted—The address of 4,000 Sawyers and Lumber-
men for & oopy of Kmerson's Hand Book of Saws, Now
edition 180, Ovor KU fllast rations and pages of valuable
Information. Emerson, Smith & Co., Beaver Falls. I'n,

Eagle Auvils, 10 cents per pound.  Fully warranted,

For Pat, Safoty Elevators, Holsting Englnes, Priction
Clutoh Pulloys, Out-off Coupling, soe Frisbio's ad, p. 8.

For Wood-Working Machinory, see illus. adv. p. 23,
For Soparators, Farm & Vertical Engines, see adv,p. 25,

Elovators, Freight and Passonger, Shafting, Polloys
and Hangors, L. S, Gravos & Son, Rochester, N. Y.

Tight and Slack Barrel machinery a specialty. John
Groonwood & Co., Roohoster, N. Y. Soo [us. ady, p, #.

Soapstone and Emplre Gum Coro Packing, the best
for Rallroada, Groone, Twoed & Co,, Now York,

$290 Horixontal Bogine, 20 1, P, Sce pago 4,

For Patent Shapers and Plancrs, see flls. ady, p. 98,
Comb'l Punch & Shears; Universal Lathe Chiueks, Lam-
bortville Iron Works, Lambertville, N. J.  See ad. p.21,
For Mill Mach'y & Mill Furnishing, see illus. adv. p.20,

Patent Steam Crancs,  See fllus, adv., page 20,

Nollis* Cast Tool Steel, Castings from which onr ape-

olalty s Plow Shares. Also all kKinds agricaltural stools and
Ornamental fencings. Nellls, Siriver & Co., Plttaburg, I'n.

Improved Steel Castings ; stiff and durable ; as soft
and easlly worked as wrought tron ; tensile strongth not
Toss thun 8,000 1ba. to #q. in. Clrenlars free. Pittsburg
Steel Casting Company, Pittaburg, P'a.

Wairos Leather, Emery, and Polisbing Goods,
Greone, Twood & Co,, 118 Chambers St., New York,

Minernl Lands Prospected, Artesian Wells Borad, by
Pa. Dinmond Deill Co. Box423, Pottsvillo, Pa. Sce p, 31,

O Plte & Co,, Show Case Manufacturers, 220 Canal
St Now York. Orders promptly actended to. Send for
illustrutod catalogue with prices,

Rollstone Mae, Co.'s Wood Working Mach'y ad, p, 20,
Elevators, —Stokes & Parrish, Phila., Pa.  See p. 88,
Machine Knives for Wood-working Machinery, Book

Binders, and Papoer Mills.  Large kaife work a spocialty.

Ay manufacturers of Soloman's Parallel Viso, Taylor,

Stiles & Co., Riegelsville, N, J.

Peunfleld (Pulley) Block Works, See illus. ady, p, 25,

(4) G. F. W. nsks how to prepare the so-
lution and the proportionate quantities necessary to
sllver In different colors the glass globes such as are

ing elvil onglneering for beginners? A, *° Ronwselacr
Polytechuie Institute,” Troy, N. Y.; “ Stevens Insth
tute,” Hoboken, N. J. 4. What would be the best macr
ner of heating (he above mentioned boder—by petro

ofen used (o trim Christons treesote. My impress)

Is that the globes are blown of different colored glass,
and but one solation Is rogquired. A, Lead, 14 0z.; tn,
34 ox.; melt togother; add immediately 3 oz, blsmuth,
and carcfully skim off the dross, Remove the alloy
from the fire, and beforo it coolsstir In 5 ox. of mercury
(wlth care to avold Inhaling the fumes), When the amal
gam J¢ to be used for allvering, strain it throagh a linen
cloth and pour It into the clean dry globe throogh &
paper funnel reachiog neariy to the botiom of the globe.
When the globo is turned about the amalgam will at-
tach (t=elf 10 the glass, Pour oot the excess, 2. Lead,
Aoz tin, 2 ox.; blsmuth, 5 oz, Put the alloy into the
globe, expose It o & gentle heat until the compound
D melted (it mults at about 197° Fah, Tuen by turn-
Ing the globe slowly around an equal conting may be
Inld on, which, when cold, hardens and firmly sdheres.
For the different colors use suitably colorod glass,

(6) D. F. H. asks: Can I with six cells of
Baniell's battery sound an alarm on a bell loeated about
ten rods distance, Ina church tower? A. No, but you
can with your battery let off mechanlsm driven by
welght that will do the work,

(6) J. M. nsks how to take green monld
off from brownstone. A, Try a little strong hot potash
solution (aqueous), rinse well after.

() M. B. C. writes: T have a boiler 12 fect
long, 41 inches dlameter, with twenty-two 434 Inch flues,
the flame passing nnder boiler, returning front through
one half of the flues, going back through the other
half, What wonld bo the horse power of siteh a boiler?
A, About 24 horse power, 2, The flame ns it leaves
the bollor, passes through n damper, with 12 inches by
24 inches opening, passing down, thenup stack, Is the
damper of sufficient size® Wounld there be any gain In
passing flame up through damper? s flue In chimney

a proper size, being 21 inches at base, increasing to 26 ;

Inches at top: square brick stack, height 70 feet from
Lottom of ash pit? A, Make your damper opening fifty
per cent Jarger. Instoead of passing the flame through
one-half the tubes and retnrning through the other half,
roturn through all the tubes, and do not make the second
retum.  Your draught I8 now very poor; these altera-
tlons will improve it

(8) G. B. asks: 1, How much power in
pounds will it require to run a 16 foot boat, 4 feet beam,
on smooth water? A, 70,000 to 90,000 foot Ib, 2. Will
a smaller propelier than 11 inch run it with any soe-
cems? A No, 3. How many revolutions must the screw
mako to the engine's once, perminute. A, The propel-
ler should run the same speed as the engine. 4. How
many revolutions must the governors make In accord-

Advertising of all kinds in all American Newspap
‘Special lsts free. Addross E. N, Freshman & Bros., Cin-
clunatl, O, p .
~ Skinner & Wood, Erie, Pa., Portable and Stationary
‘Engines, are full of orders. and withdraw their tlustra-
ted advertisement. Send for their new circulars.
Sweetland & Co,, 126 Union St., New Haven, Conn.,
manufucture the Sweetland Combloation Chuck.
Power, Foot, and Haud Presses for Metal Workers.
Lowest prices, Peeriess Punch & Shear Uo. 52 Dey SLN.Y,
The Brown Austomatic Cut-off Eagine; uncxcelled for
workmanahilp, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.
For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, address H. A. Crossiey, Cleveland, Ohlo.
Best Osk Tanned Leather Belting. Wm. F. Fore-
paugh, Jr.. & Bros. 331 Jeflerson St., Philadelphis, Pa.
‘National Steel Tube Cleaner for boiler tubes. Adjust-
sbie, darable. Chalmers-Spenee Co., 8 John St N, Y.
Splis Palleyw at low prices, and of same strength and
appearance as Whole Pulleys.  Yocom & Son's Shafting
‘Works, Drinker St., I"biladelphis, I'a.
Stave, Barrel, Keg, and Hogehead Machinery a spe-
cialty, by E. & B. Holmes, Baffo, N, ¥,
Solid Emery Valcanite Wheels—The Solld Original

HINTS TO CORRESPONDENTS.

No attention will be pald (0 communications unless
asccompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
given 1o Ingulirers,

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

Correspondents whose Inquiries do not appear after
a ressonable time should repeat them.  If not then pub- |
lished, they may conclude that, for good reasons, (hel
Editor declines them,

Persons desiring special Information which is parely
of a persoual character, and not of general interess,
shoull remit from $1 W $3, acconding to the sabject,
as we cannol be expected to apend time and labor to
obtalo such iof; lou without th
Any numbers of the SCENTIFIC ANEIMCAN SurrLe-

Emery Whee! — other kinds Imitations and inferior.
Osation. ~Our name ks stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best Is the choapest. NSew York Belting and Pack-
Ing Company, ¥ and 3 Parx Bow. N Y.

Nickel Plating. —Sole manafacturers cast nickel an-
Odos, pure niekel salts. lmporten Vieona Hme, crocus,
ete. Condit. Hanson & Van Wiakle, Newark, N. J., and
#2 and 94 Liberty st., Now York.

Prosses. Dies. and Tools for working Shoot Metal. ete.
Fruit & otbigr oan Lools.  Bliss & Willlams, 'klyn. N. Y.

Biake * Lion and Eagle ™ Imp'd Crasher, Soo p. 13,
Instruetion in Steam and Mechanical Kogineering. A
thorough practionl education, and a desirablie situation

wExr reforred o In these columne may be bad at this

ance with theserew? A, You need no governor,

(9) P. L. C. asks what is the best solution
in which to dip shingles to make them more durable
A. Zine chloride, mereurie chiloride ( ve subli )
and creosote, dissolved in water,have been used for this
purpose. Water shed from roofs covered with sach
shingles is unfit for drinking or colinary purposes,

(10) J. E. B. asks if & boiler with sufficient
capacity to generate steam 10 an engine of M Inches
eylinder, at 30 Ib. prossure per square loch, be capable
of fumishing steam to an engine with cylinder twice the

leam or conl? A, Coal,

(13) A, W. P. asks: 1. What size engines
will It require to deive s boggy that will carry two men
L over ordinary rosds? A, ‘Y'wo eoglnes, 3 inchies eylinder
| by 6 Inches stroke, 2. How many square feot of heat-
Ing surface will be required to make steamn for the en.
 Zines? A, 100 to 190 feet. 3 Wil & veortical tobalar
| boiler be bestt A, Yes. 4 Should | uee ove or two
| engines? A, Two, 5. Glve the welght of boller, engines,
cte., as near as possible. A, Welght will depend muoch
on the kind of boller, 6, What power will 1 get from
an engine, two Inch and foor Inch stroke, with 00 Ib.
Eteam, andl 300 revolutions? A, One home power.

(14) F, H. A, writes: I have the following

hinery ruoning at the speeds glven: WLl yon give
j me, through the SCIENTIFIO™ ** Notes and Queries," the
| horse power required to drive them all at onee, or & mile
é by which [ can find out myself ¥ No. 1, 8,600 revolutions,
345 In. belt, lathes; No. 2, 2,000 revolutions, 4 Inch belt,
lathes; No, 3, 2500 revolotions, 4 Inch belt, cirenlar saw,
12 inches diameter? A, Muoltiply the speed of the belt
in feet porminnge, by the width of "the belt 1o Inches,
and divide by 600; the quotient Is the borse power the
belt will drive ensily,

(15) E. G. McD. asks: Would you consider
a lightning rod, on a frame ballding, which Is 1un Into
a rain water cistern (say 10 feet deep In the ground), a
| good protection? Of coarse the Jower end of the rod
| would be under water slways. A, In order to make s
| lightuing rod realiy safe, the bottom of the rod shoald
| bave a Jarge comducting surfuce connected with the
carth or with water ln the. carth. Simply dipping the
lower end of the rod for a ahort distance Into the water
is not sufficient, For example, If the rod Is one Inch
square, and extends one foot Into the water, you have 3
icondnctlng surface of only 40 square [nches in con-
tact with the water., This Is not enough. If it were
| 49 square fect of conducting surface, that woald be bet.
| ter. One of the best of all ground connections Is to
have the bottom of the rod soldered to the esterior of
an fron water pipe that extends a few hundred feet
under ground, In this way a conducting surface of
| great extent fa obtained, and comparative safety e
Ifcured.
| (16) J. L. writes: Your answer to querist
| how to eat glass tubes for ganges, | (hink I can tell you
| a better way. Lay tho glass on a pen raek or anything
| s0it con be revolved, and seratch it with s flle, and then
blow with a blow pipe a flame opon it untit it §s quite
! hot, and then blow cold, and it will xoap off right where
it was marked every time.,

(17) D. J. writes: 1. I have an eogine 3¢
.xl_‘i. What size foroe pump would it work? A Area
of pamp piston about oue-third arva of steam piston, if
of same stroke. 2, Whaz size should [ make the air
chamber? A, §to 12 times the capacity of pamp. 3.
From what depth wonid it saock water and about bow
;hlgh would it throw water? A, 20 to 24 feet suction,
helght depends upon the size and form of delivery nos-
zle. 4, What size should the feed and discharge pipes
of the pumpbe? A, Aboat three-fourths the ares of
pump piston. This thing would be of no use 252 fre
engive.

(18) C. E R asks: How much cold water

area, with only 25 Ib. steam, other things being the | pressure do T want to give a boiler to carey 75 1b. steam
same. A. A boller furnishing steam at 30 b, pressure | yuing samo steam gauge in both cases; In other wonds,
toa given cylinder, the steam would have a total pres- | what proportion, or |s there any rule? A. By govermuent
sure, Including atmosphere, of 6475 Ib,, and woald fur- | ryle, 1181h, Steam pressure allowed Is two-thinds the
nish a cylinder of double capacity (not considering ra- | eold water tost pressure. 2. [ am using o steam engine,
diation and condensation) with steam 32075 Ib, total | 12500, with a lead the thickness of writing paper. It will
pressure—equal o IIT—HTI=1TEWI Ib. pressure | ot cot off till the crsnk has traveled within two mches
above atmosphere. | of pext center. How cun Tchange it A, If the enzine

. i | 18 10 woek at & high velocity, give oneclghth inch lead,
leb‘::l) J. L;f‘.’:te" ““eo‘N'.bo::::::l:::f: fand If you wish to cut off shorter, give the valve more
{he schiool board differ as to the beet method of ventl | WP 38y one-half inch. 3. Wil t give any more power

lation and heating the building. Some are in favor of by cutting off sooner? No, but you will work with
stoves, othersare forbot alr, Tam In favor of getting | POfe econonly, & Tam not getting power enough now;

the oplnion of who undemtand sach thingy, s | ™Y bollers are scaled bad. What is the best way to rid

ofice.  Price 10 cents cach,

(I J. A. 8. asks for the ingredients and
proportions used In making pleture frame makers'patty, |
A Gloe, 14 1b.t resin, 7 Ib; loseod oll, 23 piots; |
water, b plnts (more or less) ; whiting, q, ».; 3§ Ib, plich
In pomotimen added.  Molt the resin, add the oll (hot) §
soften the glue In cold water, then dissolve it In hot |
water, Add the glue to the oll and resin, beat together,
and add enough warm whitiog (o make a sthf doagh, O ’

of the scale and keop them clean? A, Heat the water
| prossed |
Baving svvey confidenes 1y, fhe- opinioha. €3 o 110 the bolling polnt before forciug it Into the boiler,

the Screxriric AMxmcax, 1 ssk you to give us Inf i ¥ :
mation as to the best method of ventilating and hesting | (19) L. F. T. writes: In your answer, April

a school building of alx rooms. A, To heat by sioam, |10, pago No, 2M, question 4. you did not say how 1
half the heating surface to be indirect colls In the base- | shoukl apply the hydrofluoric acid in glass engraving
ment and half loug wall colls, in the rooms on the out- | A After waxiog and cotting the design, place the plate
nlde walls and under the windows. Tu the 1tslde walls | face downwanl over & warm shallow leaden tray partly
of the rootns there should be built for ventllating three | dlled with powdersd fuorspar thoroughly molstened
flues for each room of 144 square inches ctoss section | with strong oll of vitriol Guiphuric acid) for half an
wach, ‘The flues for the upper rooms to start al the foor | hour or mare,

the mould with sweet oll, and mould by pressare. The | pueran top, or something ke it Che fues from the
dough will not keep—it soon hardens, so that It should | uer roams 1o start at the Boor also, and to pass direct
be prepared only as required, £ 1f in your power also | i he roof and 1o have no conpection with the flues for

a8 2000 A compotent. can bo obialoed st the N
Institute of Meam Eagineering, Bridgeport, Cong, Vor
particulacs. sand for pamphiot.

Mydraulio Jacks, Prosses and Pampe.  Polishing and
Butfiog Machinery. Fateot 'unclios, Bhears, etc, K.
Lyon & Cu., 400 Girand 8t Now York.

Forsasth & Un., Manchester, N. 1L, & 37 cug-ar:

& Forging Machines, 'ower Hammers, .
u:ﬂ.lumlnaﬂhu‘m--
ory. Senil stamp for 1us. cat. State just what you want.

Cotpressors, Blowlng Bugloes, Steam Pumping
u:pn.nwm-. Vhiladelphia Il ydraulic

Bangess’ Nunoonductor for Heated Surfaces; canlly
appliod, eMetent. and tnoxpensive  Applicablo o plain
or curved surfaces, pipos, elbows, wid valves. Koo p 34

Eelipee Vortable Riypine, See (Hustratnd adv.,p. 413.
Pasant Siaam Engloe, with sutomatic cot
Off. The best engltie made. For prices, address William

Muanutaeturer, Nowburgh, N. ¥
et Motal Prosses, Porracuto Co., Bridgeton, N. J.
A g S
Jow Plaver and Matoner, sod Jatest

”um. m. and B ) Maohinery, Send for
wuﬁWbllm Willwsaport, Pa.

Pock's Patont Drop Prose,  See sy, juge 14

Wood Working Machinery of every variety,
Lavi Homston, Montammery, Pa. Soo ad. pago 1.
S0 L P, Steam Eogiues. Sec adv. p, 113

give mo the rocipe for making the gold lacquer used 10 | 1y ypnor story, The hesting floes from (he basement
give sliver Jeaf tho gold color, also used by pleture | o0 0o tndirect colls to second floor shiould be In the
frame takers, A, Shellae, #34 on; gum sandame, 2 | outalde walls, and run from close under the eeliae cell-
ox; gum ellml, 3§ ox.3 splrits of wine, @ quars, Mix, | ing 10 two foet above the (wo story floor, ‘The regls
and keop for two or three days; straln, std dmgon's | gy for the first floor may be through te 0008 near the
blood and tarmerie to color, aud Wil with wine spleit. | oooige walls, and opening directly over the heating

and ran stralght through the roof, and fulsbed with an @0 A F 8 L asks: What is the fastest

[ time ever made by & locomotive engine? A For a
| considemble distance, aboat 0 miles per hour; for short

i ran, 5 miles 1o 8 millos

| Minenaus, wre.—Specimens havo been re-
| eelved from the following correspongdents, and
Lexamived, with the results stated

N C Pl Clay imn stove. 2 Quartz and sinle.

(2) J. N. C. ssks how 1o clean the inside
of & merourial siphon barometer tube, Having been
out of wse for o long thme tee terenry was gone and the
fonido of the tnbe has become dirty from dust and axi
dation from the mercary. A Try & small guantity of
warm nitrie ackd, Then rinse with water, rlose with
absolute aleohol, and Anally with ether; warm, (o expel
the vapor of ether,

M J. L. W, asks (1) for the best known
process of plekiing cacombers to keep through the win-
tor, 1 want the frult to rewain firm and brittle, the |
plekling lugredients not to be hupervions. A, Steep In '
stromg brine for s weok ; then pour It off, heat it (0 boll- |
fog, and pour It over tho cocumbors, In 24 hoars draln |
on & cloth, pack In wido-mouth bottles, @1 these with |
strong hot plekiing vinegar, sl seal at once.  Varlous
sploos are added In the bottles, % Also, why s saml |
worked with cement; s It done 1o keep the cement from |
eracking, of to make It go farther, or W msake it hanler |
when dry,or dry faster? A, Nand hanlens and pre- |

vetils cracking, and lessens the cost of the work :

| top. The life of & good steag Appamatas is anlimited, ex. | homblecde. X 8

colls.  Iths not sctually necessary to warm the oalbet "‘ Octhochaso < foidspar, 4. Quartzose rock. 5, Quarts,
ucs, i the (nner walls, if each hasa separaie cowl or | bomblende and mice, ..-:.h ';ﬁl:" 7. l‘r:dulb
cept the botder, which will last aboat twenty years, The | #tone t“;_“ﬂ"l‘ 11. Oofitle Hmestooe. 12 Lime-
cout wonld be from §790 1o $1,000 Have s conp stone § Now 4 and 5 may carry a little silver.—
steam hesting engtneer make plane, and be sure ho fs | B-D. McC.—Tand 5, Chlefly. quarta, 2 and & Alierod
cornect wy toquantity and quality; then sabodt (he plans | feliepar and Umanlte. 3 Quartx and obsidian. &
W tha bidders, and sen that the party who gets the Job | Limoalte. 7. Metallic Jead (buiton), Sotie of thess
carries (tout o Ui lotter, If plans are to b §, | ey small quantitios of allver; an sseay woakl
1t Is best Lo receive them withoat price, oo thely merits | D¢ Becosary 10 sottle this polnt.—8 K-t consiste
ouly, and throw the best plan open ta competition, chiefly of copper and fron suiphides ninl carbonates,
| probably carrylng sliver. It the sumple bs ropresente-
(12) W. C writes: 1. T send you this day ' tve of the hedy ore, the property b likely o peon
asample of sand, and would Hke to know If It eontalie ' valuable one. N I, P~ A varkety of i g
any of the precious metals, A, It probubly contalne n  homblende, st quarts, The
tmee of goll. A fire waeny would be necessary to doter | quantity of grapbite (hisckiead)
mine this. 2 T would lke o know how many pounds ' ite- 2 Anglllite and fron
of wieam 1 can safely carry on & small copper boller, | Chielly foldspathio rock.
No. 15 of the wire gange, Dimensions of the boller are -
12 Inchen tn beugth and 9 inches in diameter. A W RE
I per square (nch of jolut head sufichently stromg. Wmm#m
2. Where ls there s good school I eould attend for study- | On Caplilarity,
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Hatchway guard, G. Parker
Ty rake, horso, G, M. & . (% fohnrdsan ()

" OFFICIALL)

INDEX OF INVENTIONS

FOR WitIon
Letters Patent of the United States were
Granted In the Week Ending
June 15, 1880,

AND EACH BEARING THAT DATE,
1T hose manrked (r) are rolssnod patents,]

A printed u\;y nf Uie spocttication and drawing of any
patont In the antexed Hst, algs of any patent issued
sinco 18, will bo furnished from this omee for one dols
Jar. Tn ondering ploaso state the nuiber and ite of the
patont destred, and remit to Munn & Co, 31 Park Row,
New York city. We also furnish coples of patents
granted prior to 1860; but at Inereased oost, as the spect-
floations not bolng printed, must be copled by band.

Adjustable seat, dosk, ete., J - S. Robinson.... ... 238,810
Alloy plating, aluminum, J. S. HOWAN <. c0reesn. 2500
Afumina, bauxite, ete., puritication of, W. Chad-

wiok et olioooiiiinicinins oo 228567

Y 1

Uead block, A, Rodgors

Wentworth .o
Holsting ond dumping o

Torseshoe nall maohine,
Mydrullo multiplier, B,

Jar. N. ROROrs. ..o...o

Lend and emyon holder,
Leathor, ornamoentation

| Liquids, appamtus for

Loom shuttle, J. K. Smit

| Measuring tank and cook
Measuring tank, fluid, 8.
Mochanical moy

8 . 22380
Amnigamating spflaratus, P. G. Tu G. Desig
Amalgamating metals, P. G. L. G. Destgmolle..... 25,90

Ash pan and sifter, combined, S. Fink...... easReny 2R
Awning, blind, L 7. Seaver.. o .- . '!.s.:‘:ﬂ
Axle box, car, A. L. Anderson e SBGN

Rag holoer and truck, comb'd, H. M. Curtis et al. 2R3
Baking apparatus, C. Haffeke.. . AW
Pale tie, B. 8. Lonox ... ...
Baling press. R. P, Davis
Ball trap, M. Warno.. . «ocoveee
Barrel swinging device, W. C. Rud
Barrol washer, G. Schoek (r)...
Bath tad, Ho Amnd. . .oooonivnees
Bed bottom, spring, S L. Stockborger.
Bedstead fastening. F. 8. Clarkson ...
Beehive. A. Barphart ...
Bel), clectric signal, . Amory
Revel, B, A Johnson .oooee ooy aRteh
Binder, temporary, C. Richardson, .
Bit brace, A. D Goodell
Bit braoe, ratehot, A, D. Goodell. |
Blotter, W 1*. Dodson,
Bolting apparatus for lour nllls, L. Gathmann., ..
ook, blank, J. O, Bonnell (r).. ... kv
Books with wire staples, machine for binding, W.
o 238U
Bottles, ¢te, machine for washing and sonking,
J. 8. Qlarke .
Bottling or canning substances, appamtus for, I,
Miles..... ..
Rracelot, Darbier & Maloubler
Bracelots, chain fabrie for, V. O, Bdge..
Braid, ete, holder, W. . Deane.,.....
Brick, fire, A. B Hunt ankwy
Brick machine, R. M. Jobnson...,..
Eridle brow band. J. F. Day ......
Buckie. hurness, Collins & I"etniman
Bung bush, G. B, Cornell
Burial casket, Powers & Walker, .
Burgiar alarm, Terry & Dyke ...
Cake stirrer, E. J. MoClellan. .
Calipers and dividers, W. II. Warren .
Cant houk ferrule, A, Sanford ... p=%
Cap, heat producing. 6. L. Witsll
Cur brake, railway. C. Gentil....
Car coupling, C.J. R Ballard .
Car couplisg, T. Nireen.......
Car coupling. 8 B. Nickum
Car conpling, W. Tucker...
Car, grain, W. 8. Hanson ...
Car mover, G. H. Bronsen
Car. stock, F. Riebor. ........... seiovaine .
Carpet lning, B. A Deolson. .......couues s oo ... 28750
Cartridge yacking case, E. G. Parkharst
Carving fork, J. D. Frary. ...
Chaln, J. M. Dodge..... .
Chain, drive, W. D). Ewart (1),
Clock striking mechaniom, G. W. Hendriek
Clothes pounder, W. B. Wickes. ..
Cluteh for rolls, C. Haskin...,,
Coal hod, hooded, 1. Symonds
Caffoe and nut roastor, W, 1. Vernon {
Coffes pot, V. W. & L. S. Blanchary, ...
Caftee, preparing extract of, Gue & Grant
Collar, horse, F. ©. Soott ,
Condonser, C. B. 1o ..
Condl t > a, ¢
Corset. . W, Bigelow 3 %
':0‘. fulding, Murray & Baker., ....... T, T8 )
Cultivator, cotton, B. G. 8. Anstin ., . .,....... o N
Defiagrating compound, Robinsos & Dimock , .., 22 w5
Dour ehek, L. €. Norton pompn
Dynasometer, sloctro, A. E. Dolbesr. :

28,701
2249

. BR85

“en e e duansnenten

20 N0

Barth boring spparatas for Artesian and other
wells, T. Yoo Ringhars ........ ..., i )
Electrieal machine, dynamo, X, 8. Kelth .. . ... 2% %3

Blrctro-magnetic motors, regulating W, W, Gris
SR o ists consestsarares sess ba ouse e TN
BEeovator bucket, ©, D. Cowglll ¥ )
Exeavator, L, Adumw, . ..... o TN

Exercising tmachine, flarker & Anderson
Farm gste. J. A Henry ..
Fauoet, P Dorwn ...,
Frucet, A B Spenoer ... ..oo.. ...
Faucet. mif-closing. J ¢ Miller,.
Food water honter, B. 1. Morse

ﬁm.m*.ll u'.n.u‘..
Piresrmne, 1. 10 Willkame (r)
Fiew escape G. Loskbart ., . .. o\ 90
Firewarks, device for lighting, B 8 Hunt, . ..
Pishing bosket foiding, ¥ ), shaldon .. ..
Pishway, W. 5. Mogers. ... ..,

Froit drter. 6. Sikes
Py 1.8, vwe

-

g::.u.n.w.uu....,. Wb 1775 man
hanger. W. A sharpe
Outo plyd P NS0 .., .., ... . .
m.mw-l Mishanar .. ...,
Grindstons vl ho'der 1. Young
Gun. mackine. B G Porkhurst A
Marvesting machioe, 1t ¥ Shaw, |, .

8

o | Sifter, wab, 3 Mnn};n.
uu.m | Klod for hauling Todder,
0w { Bleuvo, A J. Tower.. ‘
::.*ﬂ | Bmelting furnace, N, Arsistrong et
o eivvy T ' Smelting furnace, ore. D, W

zﬁ"" Soldering muching, ean,
oo TN | Buark arroster for onr windows, (3, \\'Illimﬁnﬂ 135
e | $ptnning maochine fifer, J SV ik

Kquare and level. combined, 1), Muston. ..

Sleam boller, G. J, Sootg ., , :

s

rh wase TTN
vore. BRND
e D] Stonin trap, B B, Newton .
. N .8 0
. T Btove, C. Pulton (n) ‘.
— Stove, lamp. J H Irwig
oo TR Mave Pipe W O
Mmmumm-dm‘g&ﬁn,(: Tans 2% wr;

Millstone driver, J. R. R

Nofse mufiier, E. D, Eam

| Nut for sorew bolts. A. T. Hu

Nut lock, C. R.\Whitman

| Ore concentrator, J. MeColl .,
Oven, smelting, R, I, Wilson .
QOvershoo, rubber, T. J. Mayall.,

Pamphlet trimmer, J. F.

Paper fringing maching, S. Garrott
Puper, manufucture of perforated and scalloped,
RS 1 e S T e O A G L 228,989
Paper pulp, and process and machine for pro-
duclng the wood fiber, wood fiber for, . L.

| Penoh stoner, W. IR, Sherman..

Ponell packago, E, \Welss

Pencil sharpener, B, E, Norton.. g
Plunoforte baxs pedal, A. Wiesbauer ......

Planoforte damper attachment, C. Mahling,
Planofortes, stringing, B. Dreher. ...,

Mane gauge, beneh, C. K
Planter, potato, Jones &
Plow, G. W, Gammill ..
Plow, J. Hafner.

Plow, N, €, Orrick..

Plow attachment, B, R. McCall
Pool ball frame, 8. De Gaetano ..
Pottery, glazing, B, MOTABAN o.eeereernnniaannans on 2

Pottory ware, finiahing tool for, B. Mombhan...... 28574

Preserving frult, ete., cor
Printing mnachine shoot
L e A =

Railways, automatic switeh for wire rope, J. W, C,

L R e

Eazor, C. D, Moody ... L
Razor, safety. F. X O. F. Kampfe. . 2R
Redlining chair, J. Cloogh....,. .S

Eefrigerater, E. H. Aughes......... ... .. /...
Rendering fats, process and apparatus for, W. E

Andrew (r)....... ....

Rice cleaner, G. H. Stein.. ..., 1. o ous

Rock drilling machine. J.
Eolling metal. roll for. R.

Eolling mill, 8. P. M. Tasker . .-

Roofing and paving material, O, M. Warren . ..

Rosette, W. P. Greenwood ...
| Botary engine, J. H. Blake

Rotary motor, C. Krupp .

< !Zu'lnx machine, J. ¥. Walthour...
¢ seeasss TESG | Sad fron hester and receptacle, J, F,

| Balve,J. Bemis.......,.

++ E9.62 | Band band, F. M. Hurtle.,
92D | Baski fastoner, L. D. Cloavelund. ...
o BRI | Baw, rotary ont-off, L. \W. Groun. ...
- BN | Geales, welghing, Vincent & Johnon .
«« IO | Sorew tap, T. A. Floming .,

o ZHU0 | Booding machine, J. W, Mann

veo THMN | g4 B ¥
Homopred wage, treatment of, B. Torne

AR NS
Sewing machine feeding

Ahawl strup. M. Rubin ...,

Sbeot metal pan, A, Cox

Shicgle cutting machine, W. Goldie (v;,

Shirt, 3. P. Appell . ...

[ Hobbe

Npark arroster, K. P. W,

Btoam brake, C. Lowis..

Ntufing box T Walker
Swinglog gata, X (1 1

e TIMR | Polopiine, m-wrl.'.nnlml,
¢« T Telaphone
o T | Telophono tmnsmitiar,
=n

LT coupling, ¢, G "

o mm Thill coupling W Mupson
o TRMY o facing and

=
”.".":,: :: ;c:tyvc. Pwest honse £

TIppet and el iaret

Hides, machine for ascortuining the aren of, 0. B

Tolding tool, J. 8 Fireh .. ...

ub, vehtolo whoel, L. Rossitor ... oo
Hydrant and stroot washor, comb'd, J LK ennody

Kneader, dough, L. Durand ...,

Knit fabrics, muohine for uniting, W.
TLabel holder, J. Henderson..,
Lamp oap, & A Colt oo,

Lotter box, 1. R. LOwerre ..o
i LAfting Jack, D. H. Morrison.... ...
Line Juloe, preparation of, J. & T
| Lintment. D, CoMIDS ccoovevnnies oiniiiies

1O, ceainsnee s erweEe e IRy NG
Locket, O Johanson. ...

Labricator, Hardy & Dibble
Mail box, J. Sherrifr () ...... ‘

ant, W.J. Perking
Metallurgical furnace, B. Savage....
Milk cooler, €. C Haynes...ooevve

Motion, maching for converting horfgontal into
rotary, G. W. Richardson ael

Mower, Gunnols & Shives ..o

| Mower attachment, lswn, C. G. Baldwin

5| Musie chart, G. S. Rico

Musical instrumoent Insulator, C, 8. Welr |

Sower gas into bulldings, dovice for pra'vvul'l;.l;lu

the entrancs of, A. ¥, Pllughaopt, Jr.........
Sewing muchine, G, Juengst ...,
Sewing mushing belt Ughtening sttachmeont, J. H.

Shoe fastening, V. & A_ Sehnks ... ..
Bhow case wity revolviog stand. 8. 11, Groonbaum 2% 513
Sleves, graln riddles, ete, driving goar for, J. D

won, \\'ll»;n;; s

Freeman SY TV €8
Fves, pistan nrnament for. J. Naylor, Jr

elirouit oqualieer for,

rocelver, Lookwood & Mariett

Muaring marhine, 0 L .I'n-vl.‘
cumbined, 1, 8 Cohbn
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o BRI
2R
. 2B
208 K38

h.

eynolds ...,

TR NS
. 228 50
. TI|ESI
Ve S2MAI0
- 208,002
28
R (]
L2800
.o $N015
L2
....... 225,769
S TN
............... /750

e8...

Withey..

22850
L2049
. 223.061
2080
. 28008
23012

enborn.

nney.. ... . 21,766
Stewart 228,902

npound for, G. A. Cutler 225 804
delivery apparatus, W.

..... v wereseeresssreas s TS I02

Wood .,
C. Totten

.Iﬁ.f.mbn,

2,018 ;

oo 28005 |

20

Toy. whistiing, J (€ hoaakel () ..
Truok framo, spring, J. Hosmer....
Truck, plane, W, I, Heok, ...

Trunk, W. I Boll, Sroc,
Tubes, msnufaoture of,J, 11

Umbrelin, D Sarels ...
Undergnrment, I . Farrineton,

Voaouum brake apparatus, 1, W, Karie F
Vaounm brakes, alr ajootor for, WV, Bames,, ., 29702
Vreuum brakes, drip cook yalve for, K. D, Eamen 238740

Vaouum brakos, ejector for, K. W, Eamos.. ... 28,54
Vohlolo baggasgo attachmoent, K. J, Osborno . . 28004
Voblelo whool, J. F. Darby, . oo o 228 W%
Volocipedo, Langmuank & Strioll ... wee 228,008
Wigon bruke, J. Riddlesborgor... 298
Wardrobo, O, O MOrso coveeviio 228010
wWell dellling maoling, It M, Downle | 28,787
Wire twistor, D, AL Kilmor ... .. . 208 406
Wood bending machine, . Donningor oo, 28,818
Wrench, R, Haydon, . Svel ae SN I00

Wronch,J. A, Mell , 3 S Treveanver
Zine, apparatus for teeating, R Wiester, o oo

DESIGNS.

Chnin Hnk, ornnmontal, D, A, Beam. .. oo 11524
Lamp hrnekot, ¥, R, Seldensticker., . 152
Overshoos, C. A, Enslgn ..., . 11838
searf pin, militury, Caso & Rikor . v 11,5820
Spoon wnd fork hundlos, G, GHL... w1822

TRADE MARKS,

Boots, L. B, Mantonyn ...... SPn<aPry (Vo s st enoaps »
Cligirs, Muhin & Drand fuss wee OIS
Clgns, olgarottos, and smoking tobmeco, !, Seidon-
borg. .
Hata, rolt, Crofut & Knapp

Euglish Patents Issued to Amoricans,
From Juno 4 to June 15, 1880, inclusive,

Alr ongines, J. A, Woodbury ef al,, Boston, Muss,
Colored gluss windows, J. A. Fargo, Newport, . 1,
Compound explosive, R. H. Dimock, Now Haven, Conn.
Diving bell, C. F. Pike, Philadelphin, Pa,

Lacing hooks for boots, M. Bray, Nowton, Moass,
Locomotive engines, J. B.& G. B Smith, Dunmore, Pa,

Lubricating mechanism, C. J. A. Dick, Phil o,

FREE_T Y_ADDRESS

CATALOCUL S

MECHANICATL, AND MINING EN.
‘.,I'l f'\'(’:“m‘c 1o IEensnelner l'a}rmclu.l?
o

s Troy, N. Y. Tho oldest enginéering sl

in Amerion. Noext term lm{nnn Beptember 16th,
Roglutor for 188 contalos n st of the graduates for the
pIst 68 yours, with thelr positions; niso, eourse of study,

) 5 ddre:
Joquiremionts, oxpenees S, A EENE, Dircetor,

- ™ v i
SCIENTIFIO AMERICAN SUPPLEMENT.
Any destrod brok number of tho SCEENTIFIO ASEI AN
BUFPLEMENT oin bo hnd ?L thix otoe for 10 conts,  Muy
ulﬁol be hid nrﬂyr;lnrnﬂ l} l&?ﬂm ll( _;»'u()llgm'l’l'l;l;‘l nnd nown.
oty srywhore, 3 s g

dealirs overy 87 1'ark Row, t?o'v’v York,
St e ey
AGENTS WANTED.—SEND 50 CENTS
A b A g A i
J dling roll by
i..f-'ﬂﬁ'{zc‘:‘: M AMES H. TUCK EI, Ok Hill, Mo;
WANTED-A PARTNER WITH CAPITAL IN X
vaulunble Invention, Addross

G, D, ROBERTBON, Viennn, Dorchester Co,, Md.

01t SALE-PAT. POWEIL MOIISING CTHISEL
Kd(]i‘rou J.' D. BAXTER, Mochaniosville, N, Y. S

Horse Dumping Hay and Grain Rake,
The most nlmlnlo, durable, snd thorongh working Roke
on the market. For sale on royalty or by territory,

Fully covercd by patent, Apply to WM, BOUTH
INC. O, SMITH, Higerstown, Md. g

ICE-TIOUSE AND REFRIGERATOR. —
Directions nnd Dimensions for eonstruction, with one
Mustration of cold house for preserving fruft from
genson to season.  ‘The alr is Kept dry nn?'-,gnm through.
out tho yonr ot n tempernturs of 34 to e C?nulm-d
In SCIENTINIO AMERICAN Scrrnesest, 116, Price
10 conts. o bo hnd e this oMeo and of 11l nowsdenlirs,
A FIRM OF WIRE WEAVERS AND
manufaoturers in Canada, finding that they can, whon
undor full work, overstock tho country with goods,

wounld ke to hear of some line that they conld mano.
facture, and thumh‘ utilize their power and Uee oxy

Metallic alloys. manufacture of, €. J, A. Dick, Philn., "o,

Paper pulp, manufacture of, C. & H, A. Chapin, Spring-
fleld, Mnss.

Railway switch, J. 8, Willlams, Riverton, N. J.

Rivets, manufacture of, M. Bray, Newton, Mnss,

Rotary steam engines, H. Thibault ef al,, N. Y,

Sewer gus. preveoting, entering bulldings, AL K. Pfleig-
haupt, Brooklyn, N. Y. J

Spring for rallway carringes, A, Middioton, Phila,, n,

Timber cutting machine, DA Prootor, Gloueestor, Mass,

Veblele hand propelier, A Viek ef al, Mt, Carmel, Conn.

Velocipedes, N. 8.0, Parkins, Norwalk, Ollo.

Vessols, construction of und propelling,

Ephraim, Utah,

Water cloget trap, J. E, Folk, Brooklyn, N, Y.

e — _ _ —

A frertisements,

[nside Page, onch lnseytion = « <75 cents a line.
Buck Page, ench insertion = - = 1,00 a line.
(About elght words 1o a line.)

Engraringe may head advertisements af the same tate
Jer tine, by measuresnent, a8 the leller press, Adver-
liserrnents st be receieed af puldication office ax early
as Thursiay morning (0 Gpgwar in next {ssue,

£3 The publishers of this paper guarnntee to adver-
tisers a circulation of not less than .00 coples every
weekly issue.

PROPOSALS FOR MAIL LOCKS AND KEYS.

POST OFFICE DEPARTMENT,
Wasmxaron, D. C., June 22, 1880,

In mmrllnnm with s provision in thelaw entitied * An
Act making approprintions for the service of the Poxt
OMee Dopartmont for the fiscal year 1-ndlnf.lmmm. 1881,
and for othor purposes.” approved June 11, 1890, requir-
ing a re-advoertiscmont for proposals for Mail Looks and
Keys, notioo Is heroby given that SEPARATE SEALED
PROPOSALS will ho recelved at this Department UNTOL
12 O'CLOOK NOON, ON TIE SECOND DAY OF A UGUST, 189,
for furnishing five now und difforent Kinds of Looks snd
K:f. for the sole nnd exolosive use of the United States
malls including, besldes those Lo be used for mall 8,
sueh ax aro 1o be usod on the street letter-boxes of the
Unitod States,

Ax tho publie oxposure and searching examination
noceaknry to Intolligent bidding on any prosoribed modol
of i lock nnd Im{ wonld tond to lm‘mln If not entirely
deatroy, the further utility of ull such looks und keys yor
the purposes of the malls, the Postmastor General pro-
serthon no models or samplos for bidders, hut rolles for
0 soloction on the mechanionl skill und Ingonuity whioh
i falr campotition smong Inventors, horehy invited, mny
develop In samples submittod by thom,

Proposals, with samplos, will also be recelved at the

A. Olson,

“ebainns Nenvvad 2|50
ceee 2830
ve ZIROIN
- X))
9,20 |
057 |
o

- T= N

device, J. 1}

in

e ZRIW
« 2B
- 28,907 |
. B |
» 208 8%

al,,

Junsan . o 2NN
W. D, Brooks..... « TN
Nouhnus ..,

F Vows

2%
=0
2.
5 9
. .y
W wesere Vo TN

TN

WL Mutehing . .., TN
I

LOokwood & ettt
00, T on

woeuring, O v Pllipe

Ureating

Ao time, for Safety Cholns for Mull Koys.
Hpecifications of conditions And requirements s to
proposals, samples, kinds and quantities, contraets, ote.,
an woll ns forms of proposal, will be furnished on appli-
ation, by letter, to the Second Assistant Postusster

General, " No proposal will he considensd, unless It shall

have boen submittod in accordunce with such sy
Hons and forms,

The Contracts which uur
Lo the spocifications and the necopted proposals,

D. M. KEY,
Postmaster General,

BECKER'S PATENT
WASHING MACHINE

L5000 worth sold in
will

o r‘hl |‘ny ona who
will ‘wiah one shirt
oloan in the samno
Limo throo nre wash-
COwILh Lhis mnching.
Moohines shippsd on
trinl to nny addross,
Hpocial rates 10 doal.
o, Challengo oom-
etition,

MANDER neKEn,
Bole Manyfaetarer,

York, Penn,

WANTED—PARTIES T0
ture Boacker's Patont Wl
u'.‘;'y:'.'h The anly ma

BROK KR ¥ o o

MANUFAC
ing Maohioe, Improved, on
cbgh:vlh:‘v"m. llr-rfwi hinitation
For terms, s ‘ 5

No torrtory lnr‘n:;;.. S

revrecr

NEWSPAPER FILE

:

o .
....‘.h,:'m'.‘.'-f"' Patont Mie, for JTOSOTYIng  newspers
| e R R i, b e B
Ly WL TR T ST HN\'\II";:I:‘:. R
A Tor the low priow «

o Thie gy «
BOTENTIN 10 \\Hlll" \.g.‘

MEAY oan be
or $L.25 st the
Bonrd sides i Inseription

TOTY (i 31 e
* "'\.1‘.".“.. Wha winbies tao o |\‘.“I"il‘ '1.”-.\,“‘ ATy Soe
MUNN & Co.,

Pubilinhors scie e

bo mnde will lenlvmfumlly' ' 4 s_ T_o P

|MPROVED.|
|

P Apply to WIRE, Box 773, New York,

THE BOARD OF WATER COMMISSION-
ers, of the City of Yonkers, Invite senled proposals for
f pumping engine of 34 million gallons copacity. Bids
to be o ,no«f July 18, 189, . For particnlars, to
W. W. WILSON, l{nalnecr and Supoﬂntondont?on rs
Water Works,

tent man who understands steam nnd plpe and maeh
work, Lo net ns salesman and 1o -Mlmnfopgn vmrlI?‘lc m:
South. Addross A, B, Box 770, Now York, giving ndﬁm

and referonces,

TOOLS for Curpenives,
Makera, Blackamithy, eto.  Send for Oafulogie,
of Tools you tequire. TALLMAN cFADDEN,
GOT Markot St Philudeiphin, Pa.

THE CONSTRUCTION OF (CANVAS
‘&300&1'!” \X Pi St ; |(' plote desoripth
and working dmwings of two handsome and dum
boats, designed for the benotit of those who do not ‘N’:
to fu 1o the expense of a wooden canoe. and who jrefer
o bulld und equip thelr own craft, The larger hoat in
maodel is stmilar to the tamons Paitic Rob Rob, but ks an
Improvement upon that. Dimonslons: length, 14 1t
beam. 6 In: depth at bow. 1255 in; stern, 12 in; smkl
ship, 9 (n; draught, loaded, 5 in. The smaller boat is
| woll suited for & boy. and will 4o for hunting. fishing,
and crulsing. ltls\-cry'{mn-ble. h.-ngthl!l:fi.:be.-.
A ing depth, 12 11'e, and S inches. By means of the
detatled directions and drawings here given. any one
with slight mechanical ingenuity, can construct for hims
self & Loat which, with T care In use, will prove
:f-rn"-rn‘:'x':g"%\' :;.é To v &:13\“'"' Axnmmnr
* - ) LR - e i

from all newsdealers. v ance

AGENTS WANTED for the Enlarged
Plotorial Edition of A

0oL's ERRAND i

The Qecatest Romanoe of Assoricon Hist
Thm's Cabin, 10 which Ix added, by the :x:x‘n'::‘nu(hur.

The Invisible Empire.

Two Great Books in One Vol ; Beilliantly Dlustrated.

A theilling book tndeed. = Clnvinnat! Commerechal,  * Hakis
the eritle mpellbonnd, * % Engibah Hteninrm contalne no
wimilae pletape, = tntornatinnal Neview. * Tha mmt pownrful
vativnal and pocis l‘llllz slace *Uncle Tom's Cality, '~ Boston
Conrder 10 I Bouk ban't miove mem, ik we aes mistsken
the Aertoan people, el Chlones InterOoesn, ** 10 will e
1o arvess and Invirnet the muulm aeency of which |
knnw, "< EeOoy, Clawmencary, Ap-n:l.lut Very walo
alde, Flute 18 will b willy rrad™—Jas. A, Gazrmmen,

© Booming Book for the Cam

Tetrit. ngrll) faken. For Jenlars and torme witie ot eocw to
Nlmko ARD & + 3T Park Place, New Yook,

ORCANS,
SUB BASS u o (i

innos, 1235 ana wvd- PR
!"m. Address lu\ru lf:::“r\?.“ \\%:mew. N

Tom DANISL ¥ A

—,T‘ B (TSRS &7, V= i &
0 Business Men.

The valuo of the BOIENTIFIO AMERICAN 18 an ndvers
tising modium onnnot bo overestimated, Its elroulation
1800 thmes grostor than that of any simiine Journnl
now publishod. 1t goos into all tho Htates and Toreito.
rlos, and s road (nafl the principal MO rios nng ronding
TOOImN Of the world, A huslooss wsn wanis somothing
mare thin to seo his advertisoment in & printod news-
mapor. e wants cleculation. 114 14 worth 3 eonts por
line to advertise In & papor of thirme thousand clrula-
Hon, 1L ks worth B per Jine Lo sdvortise 1n ono of forty.
olght thousand,

The cireulntion of the SciesTire AMr N -
aAnteod 1o oxeond FIrey THOUSASD rm'\ ,::\::.‘ bl

For silvertising rates soe top of first column of this
PARO, U BOO ross

MUNN & 0., Publishors,
37 Pk Row, New York,

| TAKE SOLID COMFORT

! BY VRING O New PATUNT

READIR'S COT CITATR.

“::-':,:"n \q::;n'iu "I:: l'l'lln. IAwn, mountaln, hoach, or

:u: l'lllﬂ‘l") allow i r.b.ml:.r':‘.".“:h’ A h

i o e Sty % A, e

:’r;m‘.:‘l'-;.u any of the llrv'n-l:u'l:‘lgz":.': o g b
hair For 82 Call o wengd li:r'gﬁ"d%mw

READERS AND Wi im
47 ERS ECONOMY
Axenmoay | n"k"dhuii“?ﬂﬂ:'bd‘ l&:;;?\stm. m..




JuLy 17, 1880.) Scientific Jmerican,

45

LARGEST ESTABLISHMENT OF THE KIND IN THE WORLD

MOSS ING CO.

4
JCL MOBRS, Pros't and Hupt,
T MORS Asn't Nupt,
M AL MOSS, Trons.

STEAM PUMPS.

fee & HENRY R, WORTHINGTON,
rondw ~ o .
T00 Marker e, B Vanie Mo, "o
'I'w WORTIINOTON PuMpivo EXaiXEs pon Warnn
OHKS-~Compound, Condensing or Non-Condensing,
Usedd i over |!n Wator\ » Niatlons,

WORTnisoroN Srray 1'oues of all sizes and for all
Purpomes,

Prices below (hose of any
other steam pump in

Recratory
Ama't Mooy

88 J r: RAMERY
: 0. 1] JACKHON,

Incorporated April 2,
Moss's Now Procoss.

the markel.

O METHns,

535 PEARL ST., near Broadway, NEW YORK.

WaATER MeTens.

PAT]

\'l‘

Important to Manufacturers and Publishers;

L D R O L L E D Eogm Platos 1nr \c nqnulmr Book, and Catalogue Hlostmation execatod in Typo Motal In o superior munner
I hy anow hoto-Chemieal moethod, feom all Kinds of Prints, Pon Deawings, Photographs I|u|\|~ n,
| Original Dos), n o, und when avallable from the abjeat Isoll,  Muck cheaper than wood ety Those

| platos nre me 3 nly for use on uny ordinary press, and arg gaarantecd 1o be fully equal to the t

SHAFTING.

The fact that this shafting has 35 por cent,
steength, » tiner iniah, and s truer to gauge, t
other in use rendors it undoubtedly the mos
We nre also tho solo manufaeturym of the
COLLISA AT CoUrLI s G, and farnish Palleys, llu

| Wood guts,

troty ping doy

of all Kinds o
J

onn e m|uh~ from the

ulpped steam vloe
lanesous vogravie

N tho usunl manner, We also have n fully 1'-1
Bulldings, Maohinery, and misee

Coo 67 Park
] grnving sinee
Sond stamp for Hustrated clreular, |

groator

i in
lme

WAYS On

ors, | for estimate, Mease montion this paper,
eta, of the most approved -!I,ln l':lm st malled on ) SPRCIAL ~JUST INSUND A CIROULAK OF PORTHAITS OF PRESIDENSTIAL CANDIDATES, FIVE BIZIS. BisD
...pumn--n 1w LAUGHLINS | NTAMP, PLATES YO SAL %,
Try Streot, 2 and M Avennoes, I'In.shnru Pa. ]
10 5. Canal Street, Chicago, 1. - e
§F Stocks nlﬂll- ;}\:lllnim -lnn"nnd (--r;‘-lc by SPAKRE THE CROTON AND SAVE THE CONT,
4 Loston, JNN, .
Geo, Place \uu-m:wry Ay ey, 11 C lmmbun St N, Y. Drlven Or Tube \N} ells

KNOW THYSELF.

FIYHE untold miseries that resut

I‘nrnlnllwl 1o lnmn consnmors of Croton and Hl-uummd
Water, WM NDHREWS& B O Brondway, N.Y,
whumnlmlum |mlunl forGroon'sAmerican Driven

‘III'I‘\ RS CELEBR \1'l ll
$30 Serew Cottine Foot Lathe.

Foot and Power Lathes, Drill Pressos,
Scrolls, Clrenlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Twist
Drills, Dogs, Calipors. ete. Send for
catalogue of outtits for amatours or
artisans,

from Indiservtion in eariy HE
may lu- alloviated and oure
I'h who doubt this assert)

Il.

SE
h vitality,
norvous and physical debllity ?
- vitalit luunlrnl by the errors o

youth, uv oo © oxe npplie ullnn to business, may be ro-
stored und mnphood regninml,

Two hundrodth edition, rovised snd enlarged, Just
nlnlnlml. 1t I o standard medieal work, the bost in

bo Eoglish langunge, writton by o ;vhnlunn of groat
experience, to whom was swardod o gold and Jeweled
medal by the Nattons]l Medieal Assoclation. It con.
talos beautiful and very expensive engravings. Throe
hundrod peges, more than & valuable prescriptions for
all farms of provalling diseass, tho resitit of many yoars
of extensive and suecessful practice, either one of
which is worth ten times the price of the book. Bound
In French cloth ; price only sonst by mail, postpaid,
The London Lancet mays: “ No person should be
without this valuable book, The autbor is a noble
bonefaetor.*
llll\utrulvd samplo sont to Wl on recelpt of 6 cents

H, 1, SHEPARD & (0O,
831, &8, B0 & 87 West Front Street,
Clucinuntl, Ohlo,

The attention of Architoots, Engineors, and Buollders

In called to the groat (o wrices of wrought
=T . IRON.

[t is belloved that, wore owners fully sware of the small
difference in cost which now exists between iron and
wood. tho former, In many cases, wonld be adopted
thernby saving tsswronce and avolding all risk of infer.
ruptiom Lo business In consequend »f fire. Pook of de.
Architects, Engineers

whte

EXTRA BARGAINS.

Town rights, $10; county, 5. Best novelty yvet manu-
factured. If you want to make money, sddress, with
Ilamll. J. 1 M.\){Tl.\', ﬂnn{unl N.Y.

MACHINISTS' TOOLS.

NEW AND IMPHOVED PATTERNS,
Send for new Hllustrated catalogue.

Lathes, Planers, Drills,

NEW HAVEN

talled information furnished
and Buliders. on application

ROOFINC.

For steep or flat roofs \; wplied by ordinary workmen
at one-third the cost of t Circulars and samples frec.

Agents Wanted. T \P‘\\' 32 John Street, Now York

&o.

M.\\l I' ACTURING €O,
New Haven, Conn.

s RUBBER BACK SQUARE PACKING.

¥-i4
B8 3 | BEST IN THE WORLD.
’ | For Packinz the Piston Hods and Valve Stems of Steam Engines and Pamps.
B represents that part of the packing which, when in use, is In contact with the Plston Rod
A the elastic back, I‘hhh Keeps the part 18 against the rod with suficient pressure to be steam-tight, and yot

rrrme- but little fricti
This Packing is mmlc in lengths of about 20 feet, and of all sizes from ¥ 1o 2 inches square.

Jﬂll.\ . CHEEVER, Treas. MEW YORK BELTING & PACKING C0., 57 & 85 Park Row, New York.

JOININ R WHITLEY & CO.|

European Reproseatatives of American Houses, with A
First-class Agents in the principal Industrial and agricul. q # A

h{ lwnnmlun to Hon. P. A, BIS.
\ h ulhu | Modical Association,
KER, N .’l‘ 4

wuthor ma
m nqn nn‘ mu and rxve

N N . N . <
TO BUILDERS OF WATER WORKS.
The City of Joplin, Missourt, having determined to

l-mvldn- b oaystam of wator su )ply for the protootion of |
he clty ngainst fire, and for domestic and manufaotor-

turing use, hereby invites proposals for the furnishing
of the same. Itis not proposed that the city xhall erect
and own the works, but shall grant proper franchises

and pay proper charges to a company which shall bufld,

own, and operate the same and furnish the water supply. 41 b 2 T "
F‘ur the Inmmuluu of such, the following 9mmn‘;'l '[.‘":u by = o g o ‘.“'\-',.:,?,. :}:‘:“W;.,:.'":z;";"“ I.:-'"""" : 3 . c
R. W. & Co. purchase 'arls goods on comumission st YJFLFIPR 199 g
'nw source of water supply will be Shoal Creek, a e~ !

never-failing stream of wnle[;.yln every way satisfactory, f"’i“" oouas- —— . EEAST ..
distant from the city lhmits throe and five- cighths miles. = PENL 3 FicA.
Dlnumv.n fﬂlﬂlld;ZIlll (,‘:dmvk o thoh-ummlx where the isf. - - - — i
reservolr woul ccated, two and three-quarters miles. | v ¥ 1ri : B
Elevation of summit above main street in the city, about | 323 § WOOd'WOI kl!lﬂ’ MaChlllel y,
thirty-ove feet. Shoal Creek will supply a working head | asss < i
of about elght feet for foroing the water from the creek | 253 ¥ne " as Woodworth 1 ¢, Tonguing, and Grooving
10 thoe reservolr.  Cross section of the stream at cummon ‘Saw M D o Rchardson's
» ubout seventy feet. ! L Mortising. M

ero will be required about five or six miles of mains, , ', "‘“ Miter M

ng Machinery &

WITHERRY,

und about un{ fire hydrants o the clty lmits, N
o ul 4.!. & :m n

The doméstio consumption of water, and its demand |
for manufacturing purposes in Joplin will be exception- |
ally large, from the fact that there is now no water sup-

y whatever, execept that taken from mining shafts nnd

rought b{’ 1o the consy The quality of

is water is unfit for domestic use or for use in *team
bollers. Wells cannot be depended ur.n, u-mx to the
great depth to which the ground is mining
ahafts, @ population of the city is about m

For further information, apply o the undersigned, to
whots all proposals and communientions shall be ad-
Arossed. J. P. NEWELL, City Clerk,

J-:plln. Missourt.

PORTER MANUF'G CO.

.‘~nh-vnn Sreet, 4
(Shop formerly occupmod by I BALL .& i)

STEAM PUMPS.

THE NORWALK IRON WORKS C0.,
SOUTH NORWALK, CONN.

CRISCOM & C‘OS/
o MILSTONE DRESSING MACHINE

“The 1876 Injector.”

valves. Send for {lIustrated clre ulnr
W, sEL s & CoL Phlla,

CENTENNIAL AND PARIS MEDA LS,
Mason's l*r tion Clntehes and Elevators,

}-v:l-.:mu‘ L. New and lmproved lnlhm- ~POTTSVILLE,
the unly Agni- VOLNEY W. MASON & CO,, Providesce, R, 7.8 ~ A o ——PA
cultural  En-

gine with He.

turn Flue
Boller in use
Send for cir- |

"l‘ PLUNGER STEAM PUMP

FOR EVERY DYUTY,

ST YA VALLEY MACHINE CO.

1880.

Pmsnlu‘gn Exlmsnmﬂ SOCIELY. &

THE FOURTH

EXPOSITION AND FAIR

Will open to the pablic Thursday. September 2 and re-
maln open day and evening (Sundays ex ted) until
Baturdsy, October %h, 190,

EASTHAMPTON, MASS.
Delamater Steam Pumps,

For every variety of work.

WATERWORKS PUMPING ENGINES.
DELAMATER IrON WORKS,

BLC l(

WORKING M
N WORKING Tgq
"u.,,‘ sncm TOOLS

H.B.SMITH MACHINEC°

{j SMITHVILLE BUR.CON.J.

Al Kinet

() WotD cmum ’Q

" —

phlCRLion Tar space. s enabliog Lhe managers Lo better me cny D"ecmry for | 880__8 I l.l nd Found rl".
"ﬁﬁmmgﬁﬁ";"ﬁ?hgm. and Bollers PRICE $6. ! OfMieey, Noow 10 CORTLANDT ST,

of ianufactarers and Loventon Bho S Tals Fagusition WILSON'S BUSINESS DURECTORY (weond | Works, Foot of W. 13th §t., Nerth River, New York,
for the Introdoction of new wachioery to the public. v mh % ni? ESTABLISHED 1841,

-ll\ I'qu New

|
u-lur) Company, Ne, 11 1 ul\r
Y ork, promptly sltended to

Ofice, GERMANIA BANK BUILDING, 89 Wood SI.

P. 0. BOX 505,
E. P. Youxa, J. C, PATTENSON,
Genernl Manager. Recrotary
Jonx D luu;r Amat, Manago tuul Ln.-hhl

cE BRASSMFG ¢ -

TTVILLE CONN
RIALS FOR METALLIC

Leffel Water Wheels,

With recent improvements,
Prlcu- Groatly Roduocod.
500 in successiul openation,
FME NIF PANPELET FO2 BN,
Seut free to those interested
James Leffel & Co,
Springticld, O
no Liberty S1., N,

MOSQUITO CATCNER,

Wl clear your room in a fow minutes withont smoko,

poll, or grease, Price M conts, Bend for clre ullll \,(.-m-
wanted everywhere l.«-. W torms. LLT.JO

196 Light Street, Ilu.llluu-n M.

Pond - Tools.

Engiue Lathes, Planers, Drills, A e,

DAVID W. POND, Worcester, Mass.
Forster's Rork & Ore Breaker and l“nmmlwn Crushcr and Pulvenizer,

The stmplest smackine or devined jor the purpnse,
Partios who have used it constantly for =ix yoars testify that (& will do de

i'

wle
AND

- sreciatTY. BLANKS

N A

KEEP COOL!

WATKINS' FAN ATTACHMENT,

1 to any EEWING MACHINE, Wil not
m.:m;k:‘ “’III Seop awny tHies and dirt, nand keop

) '

Ne the work

W ol plated Sant
m‘:‘vl- :,"'l, '.:‘,‘,.‘; ’,’,I’.:.I"‘..""A"“l \‘,A\hlli '\l\.\ I hl“;i of any other Crusher, with onathird the Power, and onehalf the axponse for keoping In
& ta t:u'n A.n-l Mass. Send for clreulars, 1 - repalr. Tho nmalior sizos can be run with Haorss Power
Address TOTTEN & CO, Plttsburgh Pa,

l" AGENTS vhm KD, Rights for sale.

Roots New IroN BLOWER.

Pbﬂl‘l‘lVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS

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

(6 Corttandt 5L,
S. 5. TOWNSEND, Gen. Agt., | § GOrfnet St |

WM, COOKE, Selling Agl,, 6 Cortland! Stroet,
JAS, BEGGS & CO,, Selling Agts., B Dey Street,

L@ SEND FOR PRICED CATALOGUE.

HOLCOMB'S
Aulomatic Telephone,

Patented in |
and Cansda

Works 1 m

NEW
[ YORK

MAHOGANY

Rosewond, § French and Amerienn Walnut
Asli, Red andg h Cedar, Cherry, Onk, Poplar, Maple
Holly, ete In Logs, Planks, Bonrds, and Veneers

Sole manufacturers perfectly smooth and thoroughly
scasoned

CUT THIN LUMBER.

Send for eatalogue and price list

GEO. W. READ & CO.,,

18610 200 l,c\\l\ SL., foot 5th X 6th Sts., New York,

S jza

Hangem, Bt

tiste &

T A
F o § &7,

--hv

Silent Injecter,
Blnlrr A hhl\!‘r.

u-u-ulu

Shafts, Pnlleys

Full assortment In store for
W \l;':l I.I.D Rs & CO

Aberty Sireer, ,\’;'« Yaork.

LABEL

CAVEATS, cul'\ RIGHTS,
STRA Eio,

REG) rioN,

Messrs, Munn & Co,, in connection with t
tion of the ScrENTire ANERICAN, contls
Improvements, and to act

as Solicii

WAV e ! fa [ o4

nt Drawiogs, Specifications

YEARS' EXPFEN
for the Prep
and the Prosecution o

y of Pate
f Applicatiots for Pate

ots in

United States, Canada, and F «. Mossrs
Iso attend to of Caveats
. Books. Labe
Infr .
1 pr podera
pamphilet
oonts s how
o p : s, Coy
rights, Dosign Appeals, Iufrin
ments, Assiyg Jeeted Case : [
of Patents, elc
Foreign Patents .~ We also send, free of ¢ 5
Synopsis of ¥ Laws » T and
method of securi in all T
tries of the world. American inven rin
mind that, as a general rale, any tave n that i» vala
able 1o the patentes in this coantry is worth equally as

much fn Bugland and some other foreign countries

Five pater ts ~embracing Canadian Eoglish, German,

French, an | Belgim ~ will sectire 10 an inventor the ex»
clurive mo opoly to his discovery among aboul oxs
NUXDARD AXD FIFFY MILLIoNs of the most intelligent
people In the word. The facilities of basiness and
s'edmn communicat on are sich that patents can be obe
talned abroad by our citis almost 2% eanily anat

home. The oxpense to apply for an English patont is
$75; Genman, $100; French, $100, Belgtan, $200; Cana.

| dian, $50,

| Waskiagion, L.

Copies of Patenta, ~Tvesons desiring any patent
Issted from 1230 to November 90, 1564, can be supplied
he
of drawinzgs and length of

Al reasonable cost price de

with oficial coples

pendding upon the extent
specifications,

No at which
wd pristiog the

bad

Any patent lssmed »ines vember 9, NS,

the Patent Oflce oo draw

ifcations

tim
Ings and spe
this office §)

A copy of the clalms of any patent lasved since 159
will be furnished for §1

When ordering coples, pleaso to romit for the rame
a4 above, and state name of patentee, title of Invens
tion, and date of patent

A pamphlet, contalning Ml directions for obtalning
United) States patents sent free. A handsome'y bound
Refervnce Book, gilt edges, contains 140 pages amd
many cogravings and tables fmportant (o every pass
ami lan aseful hand book of refen
I'thee 98 cents, malled free,

MUNN & CO,
Publishers SCIENTIPIC AMERIC2N,
37 Park Roew, New York,
BRANCH of:'/( A—orner of ¥ and TN Srels,

be

Wiy remitting to

entew and mechanie,
aneo for overy oy
Addross
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Seientific American,

[Jury 17, 1886.

derrti—imrm

{'“ 0 Fave, ongh l:-o:‘nn- - .{
. ."1 m\‘ et o s ) no
iy head dvertiseswents ot (Ae mame rale
1or fine mcdrurement, ae Mf HM- Adver

Ficcmnle Cooid bv recrieat] of pibie

qfv “ um/y
ar Thurwioy mlw 0 apgwar in vv.vf
0 The Ntmvm { this paper EuaAmmntes to adver-
unn.«“
weekly b

tmn n ﬂm-.
U on line,

Ay

Of Bot esd (than SURD coplos every

» othemtem pomd for clrralare
sle ofiny Dutent Metallh Piatos for gra v
ok, walput, chestnul, sab, ete, n-|
--lb-'o-lu-l- lv-ﬂ--‘nuu-' L
L UALLOW ey

" T0 INVENTORS
AND MANUFACTURERS.

The 49th Exhibirion -{Ahr ‘Amrriuu
e e Ry
"-N".v-r Wanks nud information, address

GENERAL SUPERINTENDENT,

AMERICAN INSTITUTE,

BN

NEW YORK CITY.
WANTED, ‘
A second-band § ft. Turbine Waler Wheol. Must be In
wd runsing order. Address . O, Box Noo 25 Fost
2l Orange O, Yormont
Do Your O Printing $3:="
¢~uu;.a‘l‘l.-r--~u. Fer
1 l-..-, Grvnt mumey taeer, A jaying bolees
B e e L )
s o ad) ninew Frvesrs, Type sy, Pager. A

o M Matsala tamer AELAKY A G0, Narddvs, Conne

WANTED.

apectent and esperionced forvman for machine shop
wd msdly oo il machinery. Addreds, wit
o,

JOHN T. NOYE & SONS,

BUFFALO, N.Y.

FOR THE BEST

Belting.
by all asery of the &

consddering both gualily and price, as proved
argest and hoaviest bells in the coun-
» the

3 for partics

l\ﬂ' YORE BELTING AND PACKING CO,

37 and 3S Park Rew, New ¥ urh.

The Ashestos Packing Co.,

Miners and Manufactarers of Ashestos,

BOSTON, MMASS,,
OFFER FOR SALE:

iars and price st t

PATENTED ASRBESTOS ROPE PACKING,
“ ve LOOSE .
“ $o JOURNAL
. & WICK ph
“ o MILL BOARD,
s .“ SHEATHING FAPER,
. - FLOORING FELT,

CLOTH. E

" { FF'F:] Q.):"1-" . X

G QI Ll W THITOO

Pictet Artificial Ice Co., Limited,

. O, Box 38, 142 Greenwich St., New Y ork.
Guaranteed o be tho most ¢felent and economical of all
uuun. Toe and Cold Alr Machines,

T FRIEDMANN'S PATENT INJECTOK,
The best

BOILER
FEEDER

In the world,
Simple, Reliable, nud Effective.

40,000 IN ACTUAL USE.

NATHAN & DREYFUS,
Sole Manufucturers, NEW YORK,

‘k-ml tor Dﬂ(‘ﬂpﬂve Catalogue,
LIQUID PAINTS, ROOFING, BOILER COVERINGS,

ﬁS BESTOS
Su\m Paddag Shn\hhn Fireproof Coallngs, Cements,

UMTMATED FAMFULEY, AND FUICK

1. JOHNS ME (0., 87 MAIDEN LANE, N N. '\.

Mill Stones and Corn Mills.

We make Barr Millsones, Portable Mills, Smut Ma.
etilnes, I MUl Pieks, Water Wheels, Puolleys, snd
Gearing u—ﬂally adspted to Flour Mills. sSend for
culalogue.

J. ‘l‘. NOYE & SONS, lhllful-. N. Y.

-r E L! c R A P and tlm-l onl Huppllu.

Rend for Catale
., K JO\B! & BRO., CINC l\\A I. 0.

I"ZICA lod FIELD GLANSES of uw gre-ml
power comlined with ...mum, and low prices,
"cna Tor flldstrated catalogue Lo

",
lhnlMunu Wkum1'hlhdolphh. Pa.

KTEVB‘“ & ('0..
0. Hox AN, Chilcapes Folis, Mass,

Munutaoturers o Blanm Patant Breech-
._‘m)l porting sod Hunten' Pet Itifes,
la and  Double Barrel kot Guns,

Pockoet »lit Guns, Gall
lu s::rnr Rpring -llwr'- 'I.I-M .Mv.l'z

ore i Ing the Now Patent Uil St
y/ ‘u'lllm:"ldwlhmlah L4p ¢ ountersinks "3
n l‘mnt Comwination mm

BOILER COVERINGS.

! EOINRUROH, July 3, 104,

fooding properties 10 the best Arrow-Root.

The description of  the manufacture of Kingsronn's Conx  Srancu and

l'l . y 1 » l
[ Pugranep Conx, as oarried on 8t the Oswego Stare h Factory, printed or

|mu\' 84 of this paper, and note with what nunequs aled facilities and with \\,h'\l
establishment is conducted,  The

thorough system the busiposs of this immoense
largest, and the nearest to the

| first factory of the kind in the world, as it is the
l|_'r\ sat grain |-In-l|u ing area of the Continent, s )
admitted to stand at the head of their class, as i« abundantly |-r--\n| by the
enormous demand  they had for
Srancn and Pagrankn Conry are now regular articles of
established reputation in all the markets of the world,

READ

what i« said of these preparations by scientists of universally acknowledged

sroduetions have always been

Kixasrorn's Oswrao

export, and have an

have years,

distinction:

(30 L9 B
S SORATORY. } | have beon sogualnted for many years st Lhal
\\\l;‘\';l::‘;,l-l;|;l'-' i) ) ‘mmlully propmred, vnn pure, and that, taken In llnr
~ | manner deseribod, constitutes » valunblo nrtiolo o
diet, Anrnun H, HASSALL, M.D
Author of * Food and its Aduiterations, ™" A-lullrmlun
Dotected,” editor of * )--ml Water, and Alr

ROYAL COLLEGE OF SURGEUNS, |
STEFHENS GUERN, DURLIN,  §
OcroneEn 71, 158
bmitted to enreful trials MEssns. KINGs-
BIEYEXSOX MACADSR. T Q." mm' n!n‘l‘v.z'ﬂ(t: .n:nun:dl:u‘:l SRILVER GLOSK™ STAROM, and
acheyt on ry have satiafiod myself that it is & most excnllent article
™ T fur the purposes for which it is applied. It s oxtramely
=R A"""' A% H“"“" Ing on. white, golatinisex strongly from a translucent mixture
M JouN BT.. ADELIUL with water, and o small uu-nl|||yl n!(llld-‘w much work lo
Loxpox, September I, 1874 siiffoning lnen, oalleo, and similar fabiries
~. D., F.ROCKL
1 have subjected to microscopleal examination and CHARLES A, CAMERON, MD., F,

oy istry and Hyglone 15 Royal Cu lzmu} Sur-
ghemtenl naalysis & smple af KIxOsronn's' OsWedo ":-:-;.' Medienl Ofioe of l'.'um. and Analyst for Dablin,

PreEransn Conrs 5
1 fnd that it consists ontirely of the .un-m{ portion, in PAnIs, Ropt. 14, 1975
the form of Innuwwomnbilo granoles, of the graln of Indian
Corn, free from the oll, gum, and nitrogenous products I have subjected to microsooploal and rhﬂnlml qnuly-
contalned in the whole graln. sis o sample of .un:b handed to me by Mr, KiIxosronrb,
That it has beon vers earefully prepared Is shown by | under the onme of * KINGAFORD'S FURE AND NILY lll
Its color and by the absence of colfulose and mlbuminous | GLOSS STARCH."'
compounds The double analysis has proved to me that this pro.
The article Is In fact to bo reganded both chemically | duct of An extraordinary beauty and perfect whiteness
and dletetically as an arrow.root, and it should thero- | is composed of mmylacoous matter, perfectly pure, and
fore, especially when used s a food for infants snd | obtained without any CHEMICAL PREFARATION,
young ehiidren, be given either in conjapction with nlll In testimony -h-r-ur 1 bave signed these prosenta.
or bew! tea, In otder to make up for the deficiency of ED. LANDWIN, o
nitrogen.  Indeod such farinacecus articios are usually lur’dn' of the hl’-rntnry of the “ Union Nationale,
Professor of Chemistry at the “ Chaptal College,'*
and ot the ‘iwcuu School of Architecture, Parts.

1 have made a oarefol chombonl analysis of KiNGs- |
YORD'S OSWEGO PREFAKED CORN, babded Lo me | 35
Mr. B C. Ohapdn, sgont, New York, and find such to be
of the purest and L desort a-d when propared

scvording Lo the directions, w e, ote., Lo an ox-
ud;ﬂ:l un;la of diet. 1L is fally egual in mﬁ-: and

thus administered.
It may be remarked of this premullnu with 'hlch I

llIL M\LMN‘ION PE\T OR FLUID PENCIL.

Particulars malled Froe.
- MACKINNON PEN CO,,
200 Broadway,near Fulton Nt N.Y.

A. HARRIS,

Wm.
I’ROVIDE.\( E, It L, (PARK *TREP’I‘).
Ix minutos wnll \\ou rroma

A SR O T ENGINE

With Harris' Patented lmpnvemem
from 10 1o 1 00 ¥ .'
woon SOLE SHOES.
T cbupcn most  durable,
looking, and tho-
uﬁhlyruterpmo show, Pur-
culariy adapted to Brewers,
M iners, and all classes of labor-
ers. Send stamp for circular
rice lst.

IOGARDUS' PATENT UNIVERSAL ECCEN-

) TRIC MILLS-For grinding Bones, Oros, Sand Old
Crueiblos, Fire Clay, Guanos, Ol Cake, Feod, Corn,
tnm und Cob, Tubheoo, bnuu Sugar, Nﬂ(a Roots,

ll‘t‘u Coftee, Coconnut, Flaxseoed, Asbestos, Mica.
and wb-(rrt-'r cannot lll.b,ml‘:paub “:‘(:thr mmn,
\l-n for Palnts, Printers’ In
Juu\‘\s THOMSON, successof 10 JAMFES B AT
I»L 8, corner of White and Klm Ste., Now Y

~ FOOT PRESSES
STILES & P./\llhhll PRESS CO., llldd]l'lu'u. Conn.

- THE BAKER BLOWER.
Centennial Judges Report,

“ Gl Desizn nind Materdal, Very and p
efficlent ln action. With the special ad- (“g AS. W, CIIPVI..\\I)
vantages that they ean be cmnected ummer St lw-wn. ans

BUyY No mm‘rﬂ OoR ~I’l0l’.§
TUnloss the solos are protocted from wear by Goodelch's
Bememer Steel Rioets,  Guaranteed to ewtwoear any other
sole. Al dmlun sell these boots, Taps by mall for 50
send 80:- puttorn of nlze wanted,
Dl(l(.'ll 0 Church 5t,, Worcestor, Muss.,

for moton directly with engine with-
out the use of paring or Wwiting."

SEND FOR CATALOGUE,

4 WILBRAHAM BROS.
f ‘ No. 2118 Fraukford Avonue,

cents In stamp

PILLLADELPHIA, PA. 1. U, GO

cities to soll Wing's Fan "cnlllumn A m& SUOCOsS.
Rare clnce Ser. AM

rend I rlu‘"ph torete. L. 3, WING, o7 Tits SiMONDS
or or ote. NG, or'nu'll.o\m
Mra Street, New York,

A PLANING MILL OUTFIT FOR SALE

very low for oash, Will sell all together or .-ach machine
separate, All first-claxs mnchines, good orde
J. L KERRICK X CO., lnd!lunpolln. Ind,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANKLIN,V. Prex't, J. M. ALLEN, Pres't,
J. B PIERCE, Mc)

The Genrge Place Machinery Agency

Machinery of Every Deseripiion.
Cbambers and 16 Rende Streets, Kuw York

'l'lle BoherPatent Single Iron Plane

Mado of extra qnnlll{ lron,

practical Inborsaving tool. (‘uln
mgninat the grain m:uully nswell
s with it, Can Lo adjustod in-
] :llll‘l‘l‘l’l“"y u‘.‘ L‘:ll, w tluunuy or fine

nu exeols

ll_'um.,Flmw ovor pnnlunml. nnvu leI- ,'\"' d““hlm
FACTURING CO,, North th Bireot, Westtiold, M:

ane,

EMERY WHEELS and CRINDING MACHlNES.
THE TANITE CO,

Stroudsburg, Monroe ('?mmt.y, Pa.

Orders may bo directed to us ot any of the
which wo oarry & stook:

London, Eog., 9S4, Andrews St Hol- Liverpool, Eng., €
born Viaduct, E. C. Dale $t

Syduey, N. 5. W, 11 Pit S, Sau Francisco, 2and ¢

: . 3 Califurnia 8¢,
Chicage, 1 and 154 Lake St. '~|. Louls, 20 North Thir 8t,
Cinclunutl, 212 West Becond St, ' MIto st North 8ooond St
Indinnnpolly, Cornor Muryland sud Loniuville, 427 Wost Main 8t,

X Daolawnro Hts. Nushville, % Wost Sido

New Orloans, 2 Union 8t Bquarg,

€ The Temple,

I‘ubllu

o Coment apd Tiair Felt, with or without the
I’ucm

“AIR SPACE’' Mol
ASBESTOS MATERIALS,

Made from lu)\n A Mf
roand mﬁ ot L= 4 .
wiohn , nd l! DOt U] AB ‘l"u’h!rmvl‘ﬁr Jurk. ol

HEKTOGRAPH

Patants for the prooess of Diry Copylng havo been tsvued to u- datod May 18 and Juna 1

# oow the only gelating copyng pad whioh oan bo muanufuotured, used, or sold, wit howt (I“, Tho ""N'-wm‘-h :

l All Wfringewonts will be prosooated to the full extent of the luw, nteinging our paten

HURATOGRAFIE CO., 22 und 21 Church Stveet, Now York

"Ill:\ :

WANTED.—FIRST-CLASS PARTIES IN |

following addresses, ot onch of

Pyrometers. b i
wlor Fluos, superbostod sronny, O St
e J"l‘f\ "BULKLIY, Role Manutectarar,

o Hromdway, N, Y,

COLUMBIA BICYOULY,
I
n.; ol
oent stamp for 24 page oatal - 4
prioco st and 'nh ulnmwl: ™
conta for oatalogae and copy of 7
\'; Tieyeting World,

FOIPE MU C,,
i A ‘ m;":l'""';t”' Hiroot, Roston, “..

Metallic Shingles

Mako the most DURABLE and ORNAMENTAL ROOy
in the world, Send for desariptive cliroular sod wew
| prioes 1o
IRON CLAD MANUFACTURING CO,,
= Crary m:ﬂ‘ va Yolx.

brain Sneculanun

it large or small amonnte, $S or §
W.T. SOULE & €O, Lommlnhm lefch‘.u

180 La Salle u. (.lll(,Auu ILI... loc ‘.uuhn

The New York lce (Ice Machine Company,
21 COURTLASDT STueetr. Room 4.
Low Pressure Binary Absorption system.

Ag\ nuiages nvrlr -ll' orther ‘l’l‘lrbl-e;

Muke or cont, mare fee.  Uses only 3 water of con.
.jp:..'.';l‘.nm No Pressure st rest.  Pressure In runaing,
M pounds, Self-lubricating. No Leaks, non.infismms
ble. No action on Metals lr.v‘ ttendunces. Maohines
and production are guaranteed by C. H. Delamater & Co,

Steel Castlngs

| From ¥ to 15,000 Ib. welght, true 1o gt tern, of w
.u--n*(h toughness, and clunl-mly 1500 Crank .;gu
and W00 Gear Wheels of this steel now running prove
Ita su rity overall other Steel Castings. Send for
cirenfar and price iist,

Cuestek STEeL CAsTinGs Co. urut.mya. Phils, Pa.

A&fmio’&"

ST mul‘(- ('L‘R!D by Bates’
for description Lo SiMPSoN k Co.,

BROWNSPAT.SPL | T
hafls,H ngers

MOWRTSS 5, T

119

s ke et 3
Scientific  American
The Most Popnlu:(s):::nlll:c‘:;per in the World,

YOLUME XLIII. NEW SERIES.

Only 83,20 n Yonr, including postage. Weekly,
32 Numbers o Year,

This widely cireulated and splendidiy Hlustrsted
paper is published weekly., Every number contains six.
eon pages of useful lnformation, and a lance number of
original engravings of now inventions and discoveries,
representing Engiuoering Works, Steam Machinory,
New Inventions, Novelties (n Mechanies, Manufactures,
Chemistry, Eloctricity, Telegmphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Renders find In THE SCIRNTIFIC
[ AMERICAN & popular reswme of the best sclentifio n-

_ | formation of tho duy ; and (t1s the alm of the publishors

to present IL in an attenetivo form, avolding as much na
possiblo abstruso terms. To every intelligent mind,
this journal affurds a constant supply of instructive
reading. [t is promotive of knowledgo and progress o
every community where it circulates,

Terms of Subscription.—One copy of THE Sc1ex.
TIFIO AMEIUCAN will bo sont for one yoar—52 numborns —
postago propald, (o any subsoriber in the United Statos
or Cannda, on rovelpt of three dollars and twonty
conts by tho publishers; aslx months, $1,00; three
months, $1,00,

Clubs.~Oue extra copy of THESCIENTIFIC AMENL-
CAN will bo supplied gratis for recry clud of fre 'uhxﬂbrn
at 800 each; add | ples ot sameo p
l mte. Postage propald.

One copy of THE SCIRNTIFIC AMERICAN and one copy
of TULE BCIENTIFIC AN ERICAN SUPPLEMENT will bo sent
for one your, postage propald, to any subseribor in tho
United Statos or Cunndi, on vecelpt of seven doflars by
tho publishors.

Tho safest way to rewmit Is by Postal Order, Deaft, or
Express. Money carefully placed insido of envelopes,
sccurely sealed, and correctly addrossed, seldom goos
satray, but is at tho seoder's risk, Addross all lotters
| and wake all ordors, drufts, oto., payablo to

MUNN & CO,,
37 Park Row, Noew York.

To Foreign Subscribers.—Under tho facilities of
tho Postal Unlon, 1ho SOLENTIFIC AMERICAN Is now seot
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Scientific American,

MATTER AS A MODE OF MOTION.
It is & curious clreumstance that while from the non
seiontifio point of view the uopnardonable fault of modern

seience 18 its *materialistio tendency,” the actual drift of

colentifie thought is toward climivating from the scientific

idea of matter everything which unswers to the popular

potion of It Already science bax permanently transferred

to the domaln of motion all those possibilities of sensation, i
such ns light, heat, clectricity, and so on, formerly defined

s fmponderable matter: aod Intterly the indications have
been very clear that pouderable matter may sooner or Intor
whire the same fute.

Thiv comes out strongly in the discussion awakened by
Professor Crookes diseoverios touehing the behuvior of mole-
oulos In bigh vacun,  As onr readors are well aware, Pro.
fossor Crookes elnims to have demonstrated un ultra gaseous
or fourth state of matter, as unlike the other three recog:
nized states of mutter as they are unlike each other.  In an

swer 1o a friendly challenge to make good his position, Pro- |
fessor Crookes has reviewed (in a letter 1o the Secretary of |

the Royal Society, to be found in full in the current fssue ot

the SCIENTIFIC AMEICAS SUrrLesMeNT) the nccepted views

as 1o the constitution of solids, Nquids, und guses, and hus
added thereto a coneise explapation of the ultra-gaseous
state and his reasons for holding it worthy of a class by

itself.
Stated with the utmost brevity, a"solid is an aggregation

S il i s AL | of molecules hield together by cohesion and oseillating about
AMERICA :k.‘” SRS 3.
‘ommercial, trade, man uring anpouncements of leading houses,
- - iy ‘.n-rul pm‘kl'm any part of the |
wlacturers and others who desire
and bandsomely diaplayed u-i

fixed centers.  The movements of the molecules are large in
comparison with their diameters, since the mass “‘must be
able 1o bear a reduction of tempemture of nearly 300° C. be-

Address MUNS & | fore the amplitude of the molecular excursion would van-
———lish." What would result from the arrest of molecular move-

ment and the actual contact of the molecules is beyond our

conception, nll we know of matter being based wholly upon

our experience of molecular movements,

When the temperature of a solid is mised and the force of
coliesion so far overcome that the molecules lose their fixity
of position, the second or liquid state of matter obtains. A
further ralsing of the tempemture brings the liquid at last
to a point at which cohesion ceases, the molecules fiy apart
freely, and the thind or gaseous state begins. Under the re-
straining force of gravitation or the resistance of an inclos-
ing vessel, the molecules of a gas fly about in every con-
ceivable dircetion, with constant collisions with each other
and with the vessel’s sides, The gaseous state is thus pre-
eminently one dependent on molecular collisions, the mean
free path of the molecules, in other words, their flight be-
tween collisions, being small compared with the dimensions
of the inclosing vessel,

The fourth state of matter, according to Professor Crookes,
obtains when the gus bas been so rarefied that the collisions
of the molecules are few compared with the misses, the free
path of the molecules being so long, on an average, that
cach molecule is wllowed to obey its own motions or laws,
without interference from collisions with other molecules or
with the sides of the inclosing vessel. The same condition
prevails when the molecules of a denser gas are so mar-
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grse | matter and becomes as if it were not,

i

shaled in their flight that their motion is rectilinear and no
collisions occur, Between the third and fourth states there
is nc sharp live of demurkation, any more than there is be-

tween the solid and liquid states, or the liquid and gaseous

states; they merge insensibly one into the other.

Thus starting from a possible, though in our present state
undemonstrable, condition of matter, in which the mole-
cules are motionless and in contact—n condition, we must re-
member, in which “matter” would in no way answer to the
definition of matter us discovered by our senses—we pass
on through stages of increasing molecular freedom and am-
plitude of motion, until we arrive atl o stage of comparative
molecular independence and rectilinear flight, limited in our

.- T8 experiments by the necessary walls of our vacuum apparatus,
..................... o 1If we try to follow in imagination the free molecule in its

flight into unlimited space, it loses all known properties of
For what is a single
free molecule in space ¢ Is it solid, Yiquld, or gas t
Professor Crookes answers: ** Solid it cannot be, because
the idea of solidity involyes certain properties which are
abseht in the isolated molecule. Io fact, an isolutéd mole-
cule is an inconcelvable entity, whether we try, like New-
ton, 1o visuulize it as alittle hard spherieal body, or, with

: Boscovitch or Farnduy, to regard it as a center of force, or
.z | necept Sir William Thomson's vortex atom.  But if the in-

dividaal molecule Is not solid, a fortiori it ennnot bLe re-
garded 08 o diquid or.a gas, for these states are even more
due to intermolecular colllsions than is the solid state,  The
individual molecules, therefore, must be classed in a dis
tinet state or category,”

Further on Professor Crookes takes up ngain the con-
siderntion of the molecule, and describes it a8 the only true

The

e Do called mattor than the aie traveraed by a vifle bullet can

Sats «

v %mcum:-l. 1 full pe
% ¢ A P RO ey
A o ¥ r nru.uu-q-uru '_:-»;

||m ealled lond,  From this point of view, then, matter is but

a mode of motion; at the absolute zoro of tomperature the

Hntermolecular movement would stop, and, although some

Ilhlng rotalning the properties of fnortin and welght would

remaln, mattor as we know it would conse to exist ™

malter, *'What we call matter is nothing more than the
| effoct upon onur senses of the movements of molecule,
space covered by the motion of molecules {from which we
derive our idea of continuous matter] hus no more right 1o

Thus, whether we pursue our quest of the ultimate basis
of matter atomward or massward, wo lose matter as a

g | reality the moment we eliminate molecular interaction; and

[JuLy 24, 1880, v

moleculne movement forms no purt of the popular ides of
matler. L

—— — - —

EXPLOSIVES,

Were the question suddenly proposed to any intelligent
person, ** What is an explosive?” the chances that he would
give o correct answer are indeed small.  Our first and usasl
iden is that an explosive is something which will blow up,
making u big noise and doing more or less damage. Gene
rully it Is some solid or Jiquid capable of burning with great
rapldity and thus generating a large quantity of gas.  Gun.
powder v o fumiliar example; the niter furnishes oxygen to
burn the sulphur and eharoonl, most of the products belng
gaseous,  Bunsen, who made some earceful quantitative ex.
poriments upon the combustion of gunpowder, found
1 gramme of sporting powdaer produced 103 c.e. of gas, while
Linck obtained 218 c.c, of gas from 1 gramme of war pow-
der, and ns one gramme of powder will oceupy leas than |
c.c. of space, the increase of volume is very considerable,
But this is not all, for the temperature at the time of explo-
sion Is caleulated to be about 8,000° C., and gases double
their volume whenever the temperature is raised 2373°

Explosions are in but fow cases due to the rapid combus-
tion of solids or liquids, but more frequently they consist in
the rapid combination of two gases, or of a vapor and a gas,
When pure hydrogen and oxygen are mixed in proportion of
two volumes of the former to one of the latter, a spark causes
them to unite with explosive violence, although the resulting
product, at 100° C., occupies but two-thirds as much space
of the mixed gases, and at ordinary temperatures it occupies
but yy%, 8s much space. The rapidity with which a flame
travels in such amixture is not less than 100 feet per second. .
The temperature produced is very high, and at this tempera.
ture, of course, the gases occupy a very large space.

Rapid combustion of solids in a fine state of division may
oxhibit the usual phenomenon of an explosion, as has seve-
ral times occurred in flouring mills, or wherever dust mixed
with air bas been ignited by a spark.  The explosion of gaso-
lene and benzine is of the same nature. The vapor is the
substance in an extremely fine state of division and mixed
with the air; as in the case of oxygen and hydrogen a union
of the two takes place instantaneously throughout the mix-
ture,

Explosives are not always combustible substances, and
their explogion is not the result either directly or indiroctly
of their rapid combustion. A good example of this cluss of
explosives is found in chloride of nitrogen. Neither of its con-
stituents will unite directly with oxygen,but they are wedded
to each other so slightly that each seems equally eager for
divorce on the slightest provocation. It is the dissocintion
of this substance, which suddenly passes from the liquid
to the gaseous form, that renders it a dangerous
Many other nitrogen compounds behave in a similar manner;
such, for example. as the jodide nitrogen, formed when
iodine is washed with ammonia.

Then follow the nitro compounds, or nitrous ethers,
familinr nmong which are nitro-cellulose, nitro-ghucose, nitro-
starch, and nitro-giycerine.  These substances, which are so
readily formed by treating cotton, glucose, starch, or glyce-
rine with strong nitric acid, contain an atom of nitrogen
upited with two of oxygen. This vitro group is a mis-
chievous partoer, and is pretty sure to break up any stock
compauny that he gets into as a member. He is not satis-
fied to walk out peacefully, but like Goliath pulls the whole
fabric down about his cars. Although unitro-glycerine re-
quires o high temperature to explode it, a very slight shock
or jar will set up decomposition, Nitro-cellulose, or gun-
cotton, on the other huud, burns quietly but rapidly. The
former produces a powerful effect when exploded without
coufinement, as on the surface of a body; gun-cotton can
be exploded on the open hand without inconvenience,

Another nitro compound of some interest as an explosive
ig picric acid, a trinitro-phenol, formed by treating carbolic
acid with strong nitric acid.  The nitro groups here, us in
nitro-benzol, seem to possess an entirely different position,
the result not being, as in nitro-cellulose, a nitrous ether.
The potassium and some other salts of this acid possess ex-
plosive properties. .

Finully we have a class of bodies known as fulminates.
They have the same percentage composition as the harmless
oyanntes and cyanurates, with which they are said to be
polymeric. They consist of a metal combined with carbon,
oxygen, and nitrogen in the proportion of their atomic
weights,  Falminating mercury was discovered by Howard
in 1800, Tt is made by dissolving 1 part of mercury In 12
of nitric acld (sp. gr. 1'8), and when cold it is mixed with
11 parts of 85 per cent alcohol, and the mixture heated on a
water bath, Tt must be removed from the fire a8 $oon as it
beging to show turbidity, then left to cool, decanted, and
recrystallized from boiling water. Tt crystallizes in white
silky needles. It detonates with great violence when for
cibly struck, hence it Is used in percussion caps, torpedoes,
and the Tike.  Ten grains of this sabstance produces 4
cuble inches of permanent gases, but at the high tempera:
ture of explosion occupy far more space. The explosion is
so sidden as to be particularly dangerous when in large
masses. Mixed with 30 per cent water it enn bo triturated
on A murole slub with o wooden pestle, but when drymult
be kept in small separte portions.  Ope knwaﬂw)
of merenry will make enough fulminate to fill n,mm
caps, but their preparation is not unattended with danger.

Fulminating silver is made by the actlo
alcohol on nitrate of silver, 3 e
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A substitute for fulminating mercury s employed In the
needle guns in Germany.

1t consiats of o mixture of equal |

PANAMA HATS,
Now that the summer season is on us, it may not be unin-

parts of ehlorate of potassinm snd sulphide of antimony, | teresting to the reader to learn something about the origin

As both of these substances are lnrgely employed in medi.

cand  manufacture of Panwma hints,

This Is given by Dr

cine it is highly desirable they should not be combined o | Seemun, in an interesting article on the vegetation of the

the sume preseription. A mixture of sulphur and ehlornte | Isthwus of Panama, in the Journal of Botany.

of potassium will also explode by friction or percussion.
When « solution of sulphur in carbon disulphide Is poured |

An indi
genous production, he says, deserving of especial notice, is
the *“*Jipljapa " (Cartudovica pulmata, R and ), 0 pulmedike

upon finely divided ehlorate the mixture will often explode | plant, of whose unexpunded lonves the far-famed © Pannma

spontancously when the solvent has evaporated, if not, the
tonch of w foather is suficlent to produce a violent detom- |

tion.  Chlorate of potasshum and red phosphorus form a safe | ing, and bearing fan-shaped leaves,

und powerful mixture for ignition by percussion, known as
Armstrong's mixture,

Tn addition to the above exploxives there are many com-
pounds known only In-ehemical Inboratories, which, oither
from their danger, uncortainty, or danger of preparation
have not been made public, 5

From the nbove we see that an explosive may be n solid,
Tiguid, or gas, and its explosion may result oither from its
dissociation or combustion,

They may be divided according to their effects into slow
and rapid, although these terms are only relative.  Gun-
powder burns so slowly as ta be well adapted ns propulsive
for projectiles, while nitroglycerine decomposes so rapidly
as 1o be useful only for bursting and rending. and should
have well resaryved for it the name of “ rend rock.”  Gun-
cotton has been used especially in the compressed form, for
artillery, and picrate powder was used in France as substi-
tute for gunpowder.

.~ -—
CURIOUS CAPILLARY PHENOMENA.

When a drop of water falls on & surfuce which does not
ubsorb it, it I8 well known that it nssumes a special form-—
that of a plano-convex lens. If above such a drop of water
there be suspended, by means of a thread hayving no twist in
it, a fine needle, the point of the latter, being repelled by the
edges or attracted by the center of the counvexity, at length
remains stationary at the latter spot.  There is, then, on the
surface of this convex drop 4 point where the forces of ten-
sion are in equilibrium. But the above mode of experiment-
ing is too imperfect to allow a serious study of the pheno-
‘menon, since the tension of the convex surface has to over-
come the weight of the needle in order to swerve it from the
vertical. M. Coutance, savs the Reous Industrielle, has sug-
gested an ingenions method of surmounting the difficulty by
making the needle stationary and rendering the drop moy-
able. A small piece of glazed note-paper Is floated on water,
and on the surface of this is placed a large and very convex
drop of water. The paper, thus freighted, moyes about
under the slightest influence. Pushed gently toward the
fixed point, it beginsfo move as soon as the latter touclies
the edge of the drop, and the two elements always arrange
themselves in such a way that the needle point occupies the
center of the convexity; thus proving the existence of a
center of equilibrium for the tensile forces of the liquid sur-
face. By means of this ingenious method of experimenting,
we are enabled to determine points of equilibrium in drops
of liquid having most varied outlines, but of a convex sur-
face. ~ For instance, a curved liquid surface, having the out-
line of an isosceles triangle, will, when presented by its apex,
so displace itself that the needle, on traversing it, stops ex-
actly at the center of gravity.

One of the most curious meany of showing the equilibrium
of tensile forces in these variously shaped liquids with
curved surfaces is this: Draw a helicoidal figure on glazed
paper with a moistened pencil.  This will represent the cir-
cumvolutions of the snanil's shell. Now carefully fill in the
figure with water so that its surface shull have a broadly
convex form. Then push the attenuated apex of the figure
toward the fixed needle. As soon as contact takes place,
leave the whole to itself. Then, all at once, the paper will
be seen Lo gyrate, and the needle will traverse the whole
spiral and stop just before reaching the broad base of the
latter.

Here, then, we have the forces of tension of liquid sur-
faces shown by a physical phenomenon. The use of glazed
paper in these experiments is attended with some inconveni-
ence, because it absorbs water. It is better, therefore, to
use cork or wax. In all these movable convex surfuces, the
point of the fixed needle alwuys locates itself at the exuct
center of the figure.  Buppose, for instunce, o convex figure
having the outlines of France be made on the surface of the
paper or wix; when it is placed in contuct with the necdle
point, the Intter will fix itself in the center of the country,
i e, ot aspot which would correspond (o a point a little to
the cast of Bourges. To determine the center of n country
by means of capillarity might, at first sight, seem an impos-
sibllity; but, ns will be seen, the question ig capable of
being selentifically vesolved,  As to the practicul applica-
tions of phenomena like these, it would be as yet difficult to
eite them; but it is certainly remarkable to see revealed to
our eyes, by means of these experiments, those forees whose
operation our intelligence alone is powerless to understand,
nod whose luws can now be studied, analyzed, and trans:
lated into algebraic language,

A Quick Trie prox GaLvesTon, —The quickest recorded
pussage from Galveston, Texas, to this port, wis completed
July 6, by the steamship Rio Grando.  Ter actual ruoning
time from Gulveston bar to Upper Quurantine, New York
barbor, was 5 days 19 hours 20 minutes; dl»tuuw us shown
by the ship's log, 1,985 nautical miles

bats  wre plaited,  This species of Carludovica §s distin.
gulnhml from all others by being terresteinl, never elimb.
The leaves are from
six to fourteen feet high, and thelr lnmiva nbout four feet
neross,  The spathe appears townrd the end of the dry koea-
gon, in February and March, In the Isthmus the plant is
called “ Portorico,” and also “Jipiapn,” but the latter ap-
pellation iy the more common, snd §x diffused all along the
const us far as Pern and Chili; while in Ecundor a whole
distriet derives ity nume from it The plant is common in
Panama and Darden, cspeeially In half shady places, but its
geographical range 18 by no menns confloed to them, It is
found all along the western shores of Neow Granadn and
Seundor; and has been found even at Salango, where, liow-
ever, it seems to rench its most gouthern Hmit, thuy extend.
Ing over twelve degrees of Intitude from north to south,
The Jipijapa, or Punnma hats, are principally manufactured
in Veraquas and Western Panama.  Not all, however, known
In commerce by that name wre plaited in the Isthmus; by
far n greater proportion being made in Manta, Monte Christi,
and other parts of Ecundor, The hats are worn almost in
the whole American continent and the West Indies, and
would probably be equally used in Europe did not their high
price (varying from $2 to $150) prevent their importation,
They are distinguished from all others by consisting only of
a single piece, and by their lightness and flexibility. They
may be rolled up and put into the pocket without injury.
In the rainy season they are apt to get black, but by wash-
ing with soap and water, besmearing them with lime juice,
or any other acid, und exposing them to the sun, their white-
ness is easily restored.  So little is known about these hats,
that it may not be out of place to give an account of their
manufacture. The “straw ™ (paja), previous to plaiting,
has to undergo several processes, The leaves are gathered
before they unfold, all their ribs and coarser veins removed,
and the rest, without being sepurated from the base of the
leaf, is reduced to shreds,  After having been exposed to
the sun for a day, and tied into a koot, the straw is im-
mersed in boiling water until it becomes white, It is then
hung up in a shady place, and subsequently bleached for
two or three days. The straw is now ready for use, and in
this state sent to different places, especially to Peru, where
the Indians manufacture from it those beautiful cigar cases.
which sometimes bring as high as $30 eachi. The plaiting
of the hats is very troublesome. It commeuces at thecrown
and finishes at the brim. The hate are made on a block,
which is placed upon the knees, and requires to be con.
stantly pressed with the breast. According to their quality,
more or less time is occupied in their completion—the coarser
ones'may be finished in two or three days, while the finest
may take as many months. The best times for plaiting are
the morning hours and the rainy season, when the air is
moist. In the middle of the day and in dry clear weather,
the straw is apt to break, and this, when the hat is finished,
is betrayed by knots, and much diminishes the value.
_— ——.—ere— -
THE PROTECTION OF WOODWORK.

It not unfrequently happens, when a frame structure is
hastily erected, and in our country they are always bastily
erected, especinlly bridges, that a good oil paiot is properly
applied, and yet in a comparatively short time it begins to
peel off more or less completely, making it necessary to re-
paint them, What is still more unfortunate, some timber,
which has had a good coat of oil or tar paint that did not
peel off, begins to decay in a short time, so that the original
intention of the paint is not fulfilled, but, on the contrary,
the paint itself seems to hasten its destruction.

These and similur circumstances lead people (o distrust
paint as a wood protector, and from difforent guarters we
hear the assertion that unpainted wood will lust longer than
it would if painted.

This view,says Bngineer Sauerwein, requires modification.
In judging this matter we must ask how long was it from
the time the wood was felled untiliv was painted, und was
it dry or not, for these unfortunnte cuses have only ocourred
in wood which were painted too soon.

Ivis well known that the sap of wood containg substances
like nlbumen, gelatine, gum, cte., which castly undergo de-
composition, and undor cortnin eireumstances, such as favor
fermontation, and in warm damp sir, are able to destroy
very rapidly the stronger woody fibers.  The more sap there
1810 the wood, that i to gay the greener it iy, and the sooner
the evaporation of this sap i stopped by an aietight covar,
the quicker the fermentation will set fo, and with it the de
struction of the woody fiber.

These cirenmstances are correctly understood by practical
moen, who preseribe that the timber be folled in winter, and
try to obtaln o free cireulation of ale through the straetire,

They think they avold thoe disndvantagoes above mentioned
if they, further, demand ** seasoned wood, ™ beeanse it 18 clony
that there Is less danger of decomposition in such wood
than in fresh or  green stafl, But here  we at onee
stumble on this difenlty, namely, of determining what de
gree of dryness in the wood to be tested secms most advan.

tageous for it use, and the time required for this is much
longer than generally supposed. . The sppearsnce of the
wood ix very seldom o reliable guide, and people are acous-
tomed to think that the wood is much drier than it reslly 14,
The comparatively important changes which the wood un-
dergoos during the first year from shrinkage enable us to
measure upproximately the time pecessary o destroy the
Inst evil effects of itsinterior life, Not until it has reached
this stage, which requires four to six vears, unless artificial
seasoning ls resorted to, is the timber henefited by covering
it with u protecting cont of paint, At this time the paint
must have o beneficial effect in protecting the wood, for it
prevents utmospheric moisture penetrating into the wood Lo
serve w8 noreagent to decompose the albumen, which is now
dried and cosgulated as well 88 less abundant,

Owing to the nesition of the lumber yards and the urgency
for materinls to build with it is seldom possible to obtain
wall seasoned lumber and wood.  Sauerwein, therefore, pro-
poues the following process:

The most rational and sensible process for large, heavy
timbers is the impregnation, as forrailroad ties, with ehloride
of zine under six to eight atmospheres of pressure, where
this can be done.  (Fresh green wood is best for this) No
arguments gre necessary in defense of the value of thia
method; it cannot be too strongly recommended, nor is the
expense great—about $1 per cubic meter.  When there is no
opportunity for impregnation the woodwork should be left
two or four years unpainted.

In my experience, says Saucrwein, wood tar is better
than coal tar, because it penetrates into the wood more easily,
and, contnining a larger amount of antiseptic substances, its
effect is more permanent.  Although wood tar is consid-
erably dearer it is to be preferred. Its color being some-
what similar to wood color it can be used on small un-
important buildings. Its cost is only one-fourth that of
oil paint and can be applied by a common workman.

Planed and worked surfaces should be merely oiled (three
times) not painted.  Besides having a better appearance, this
oil varnish is necessary to prevent cracking and drawing of
thin parts like doors and windows. It does not interfere
with the gradual drying out of the wood.

After the expiration of three to five years the oiling may
be replaced by a protecting coat of paint to prevent water
from penetrating into the wood work. It should be added
that it seems advantageous to mix about one part of elutri
ated chalk with three parts of the white lead which is used
with the special color for all oil paints. This seems to make
the paint adhere better to the wood, as shown by experience.

Without going into the subject of oil paints the author
cautions the public against the many new fangled and hughly
extolled paints and substitates, They are generally much
dearer, he 2ays, and at best are only equal to ordinary lin-
seed oil paint made with egqual care from well selected pure
material. The chief effect of a good oil paint depends on
the purity of the materials used, especially of the oil and
white lead or zinc white, whether it is finely ground and
thoroughly mixed, and the paint carefully applied in good
weather. .

0~

THE BARTHOLDI STATUE OF LIBERTY.

The completion of the subscription for the statue of Lib-
erty on Bedloe’s Island, New York harbor, was celebrated
by a grand banquet in Paris, July 7. M. Laboulsye pre-
sided. Among the principal guests were M. Ferdivand de
Lesseps; M. Lepére, late Minister of the Iuterior; General
Pittie, Chef de la Maison Militaire of President Grevy; Os
car de Lalayette; Henri Martin, the historian; Victorien
Sardou; Generul Noyes; Consul General Walker; and M.
Bartholdi, the sculptor of the statue.

An address to the peopl2 of the United States—sigued by
the French participants at the banquet, and indorsed by 181
towns, represented by votes of municipal councilors, forty
conseils-generaux, ten chambers of commerce of the most
important towns, and 100,000 subscribers—announces that
the statue will be finished in 1888, and erected on a monu-
mental pedestal on Bedloe’s Island. The preparation of a
suitable foundation devolves, we believe, upon the Ameri.
can public. It is to be hoped that there will be no delay in
completing the work. The placing and inauguration of the
statue may form an appropriate feature of our World's Fair
celebration in 1883, .

e

49th Exhibition of the American Institute.

The annual exhibition of the American Institute, of the
city of New York, will open September 15, The Board of
\luuagcrs announce a novel and very promising feature,
namely, an exhibition of the work of amatenrs and appren-
tices in all branches of mechanieal, industrial, and decorn-
tive art.  Such exhibits will be admitted free of charge, and
premiums are offered for the best. To pass upon exhibits
of this ¢haracter the Institute proposes to add 1o the corps
of judges ladies who are proficient in art work, in which de-
purtment are embraced seulpture, patoting, deawing, briea-
brac, fancy work, embroidery, decorated ching, wool cary
ing, sawing, and all other artistic handwork caleulated to
udorn Americun homes.

New Caxarn N Curnr,—The (Adian T¥mes announces
the completion of the Canal de 1o Merced.  The canal is
soventy-five miles long, and has been twontyfive years in
construction. 1t is considered one of the most important
works executed in Chill, 1t has cost sbout $400,000,
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MECHANICAL INVENTIONS. IMPROVED PICTURE HANGER. [ men ean turn out about one hundred and thirty gross per
An improved leather finishing machine has been patented The engraving shows an improved hook to be fastened to | day. The r;-tnuli lnll::"l(‘r:h::r:i“lf':v;:i g'i::z":h:-‘:n“:;c::?,m:,
by Mr. Fred B, Batchelder, of East Boston, Mass, ‘T'he ob- the wall, and n novel arrungement of the picture cord in re-| who plnm-ll ) n': .':h(,m ,‘ "“." bt .I;U,,h. i u,::w
Jeot of this invention is to furnish a machine for npplying lation to the hook and to the frame to be suspended, which Npuuln,' nne nuln c' ' "vm:dol: S .rn\'nlven ﬁ‘m”y_ b ",.l:
blacking, paste, blood, staivs, or other mixture or dressing admits of placing the frame at any desired angle by simply loosely into n nr:.,‘« 5 éd 7 “.w Lt ul;m, i
to surfaces of leather and other materinls, in such a way | moving ft so that the cord slides through the serew oyes, | the spools are p(; sh ”“) Ayeodbrseommoripion o
thint the opposite surfaces may be kept practically elean, This arrangement is specially adapted to mirrors, as it ad. other for some time. )

S ——————————

A new and fmproved pitman rod for mowing muehines,
so constructed that its bearings can be easily ndjusted in
case they become worn out, has been patentod by Mr. David
Horn, of Mohecanville, O. The invention consists in a pit-
man rod with 8 circular beveled adjustable socket. into
which a beveled circular stud on the cutter head of the
mowing machine fits at one end, and a beveled aperture nto
which a beveled sleeve or thimble mounted on a pin of the
pitman wheel passes at the other end.

Heretofore balance staffs for watches have been made in
one piece with the collet rigidly attached to the staff, and the
collet formed with & countersunk end for entering the bal-
ance wheel center, the parts being attached firmly by rivet-
ing down the countersunk end of the collet.  With this con-
struction the work of replacing a broken staff with a new
one involves considerable labor and risk of injury to the bul
ance wheel. Mr. George G. Bughee, of Gonzales, Texas, his
invented a balance staff and wheel for watches, so constroct-
¢d that a broken staff may be replaced with Jittle Inbor and
expense, and without risk of injury to the wheel.  The in:
vention consists, first, in attaching the collet permanently
1o the balance wheel; and, second, in connecting the stafl
thereto by a wedge or screw joint, by which the staff is
rendered adjustable, and may be readily removed.

IMPROVED ROTARY PUMP,
The rotary pump herewith illustrated was designed with
a view 1o obtining a pump for general use, simple, and
easily constructed, requiring the least amount of power to
operste it, and which should wear well and be easily and

MARSDEN'S PICTURE HANGER,

mirror from the user.
This invention was recently patented by Mr. Mark W.

quickly repaired. The general idea of & pump made in this
manner is not new. But in the manner of working the |
floats a new feature is introduced, neither springs nor‘|
cams being used to operate them, This action is accom-

Marsden, of Counclsvill('.A]’u.

The Manufacture of Spools.

mits of adjusting them to such angles as are most agrecable
to the eye, according Lo the size, height, and distance of the

[ they are placed in o hopper with an opening at the bottom,
| through which they pass down a slide for inspection. Herg
‘ the fnspector gits nnd watehes closely to sce that no imper-
feet spools are allowed to pass; and a very small koot or
| soratel is suficiont to condemn them. They are packed in
large boxes, made the proper size, and no additional pack.
ing ia needed.  The packers receive one-quarter cent per
gross for packing, and a smart boy who in aceustomaul 1o
the work can pack about 200 gross per day,  One proprie.
tor ships over 2,000,000 spools per month to England, and
another firm ships over 1,000,000 spools to Glasgow, Scot-
land.

Paper from Bagasse.

The conversion of bagasse into paper stock al home is at-
tracting cousiderable attention in Louisiana.  Several parties
in the North and West have tested the fiber produced from
it by a new process, nnd speak ol it as extremely promising,
The chief difficulty at present appears to be in the blench-
ing process; but that, it is thought, can easily be overcome
and the fiber made perfectly white. By converling the
bagasse into fiber on the plantations three-fourths of the
transportation charges will be saved. Louisiana produces
200,000 bogsheads of sugar a year; and the cane for euch
hogshead will yield one ton of paper fiber.

ENGINEERING INVENTIONS.
An improved process and apparatus for remelting soap,
has been patented by Messes, William Cornwall, Jr., and
Aaron W, Cornwall, of Louisville, Ky. This invention re-
lates to an improved process of remelting scrap =osp or
broken soap for the purpose of making it into soap of mar-
ketable form and quality. The process consists in subject
ing the scrap or pieces of soap to the action of dry super-

The prevalence of white birch along the St. Francis River heated steam, The mass of scrap is agitated or sfirred by

above Drummondvyille, Canada, has made that town an im- revolving arms, while the steam is allowed to enter it at the

plished by direct water pressure acting through passages or | portant center for the production of spools.  When received | bottom of the tank or vessel in which it is contained,
ports, E F, in the fuce of the pump heads, as shown in dot- | at the factories the wood is first sawed into strips about four

ted lines in the sectional view.

| feet long, and from one inch to an inch and a half square,

The pump consists of an outer case of two pieces according to the size of the spools to be made. The wood

joined on a central line, The upper half is
bored cylindrically, having its center coinei-
dent with the center of the shaft, while the
lower or bed piece is bored from two centers
eccentric 10 the shaft, forming a central cam
prajection. As the centers are all on the
line of the junction of the two parts of the
casing, it will be seen that by bolting together
two corresponding parts of two pumps much
time and labor may be saved in boring out
the shells. The inside cylinder, A, fits accu-
rately between the two heads, and contuins
in this case three slots for movable floats.
The heads are made “rights and lefts,” iu
order to have the canals in their faces corre-
spond.

When the pump turns in the direction of
the arrow, then H is the inlet and G the out-
let, and the space in the eylinder on the out-
let side and passage, F, will be under pressure,
while none will exist in the inlet side nor in
the passage, F. The float, D, is ready to go
out into position, and therefore pressure is
brought to bear on its inner end, through the
pussage, B, which pushes it out. After ppss-
ing the junction line of the two parts of the
casing the passage, ¥, is passed and the slot
remains full of water. When the float ar-
rives at the opposite side of the casing it is
relieved of Iateral pressure, Then the water
in the slot empties itself through the pussage,
E, while the pressure at G pushes in the
float. Three slots full of water are thus lost
every revolution, otlierwise the pump may he
termed *‘ positive.” ~

The inventor claims that there is scarcely
any wear between floats and upper half of
shell, as there is nothing to push them out
sfter pussing the horizontal central line; that
the pressure in the discharge side keeps the
floats clear from the camat the bottom of the
cazsing, By adjustiog the areaof canals, EF,
by plugs or valves, nearly all wear may be
avoided on the cam. An adjustalle piece
may be used to counternct weur at the lower
part of the casing. The pussages in the hends
serve to lubricate ends of eylinder, A. In
lurge pumps for conmant use, nnd sometimes
in the smaller slzes, the floats may be made of
wood—rock maple—which i gald to Jnst

several months under constant usage, and when worn the | 15 thoroughly dried, then roughly turned, cut into lengths

flonts are easily reploced, When wooden floats wre used
the inventor places s small rubber cushion in the bottom of

each slot, Thin pump works lightly withont Jurring, and | In the center of which in « revolving gimiet or bit, and im. | consists of o five.pronged

will run In either direction,

Further information may be obtained by addressing the | o the proper size for the spools,

inyentor, E. B, Newcomb, Cumberland Mills, Me.

NEWCOMB'S ROTARY PUMP.

for spooly, and bored,

A gectional turbine water wheel, 80 constructed that the
sections may be easily pul together and will be held firmly
in place, bas been patented by Mr. William Sims, of Stay-
ton, Oregon. The invention consists in con-
structing the sections with mner rims having
their ends rabbeted, inclined buckets, and
outer rims made thicker than the inper rims,
to give the inclined buckets a slight twist.

Messrs. John G. McAuley and William
‘West, of Denver, Col., have patented a de-
vice for feeding conl dust and other pulver
ized fuel to smelting or other furnaces. It
is an fmmprovement upon that form of feeder
in which a falling stream of the pulverized
fuel, fed by a spiral conveyer or otherwise,
is struck by a blast of wir, which at the same
time acts as a vehicle for the further trans
portation of the fuel to the fire chamber, and

supplies the necessary admixture of oxygen
for its combustion.

Mr. Gordon W. Hall, of Havana, N. Y.,
has iovented a propeller having a hollow
portion arranged to turn in the dead water
under the stern of the boat and connected by
a pipe with a condenser.

Mr. John W, Kramer, of New York city,
bas patented a portable turn-out or turn-
table for railways, especially street railways,
whereby cars may be shifted from one track
to another, or turned end for end, if neces-
sary,when obstructions occur {n theline. The
invention consists in a frame fitted for being
pinned to the ground between the tracks aud
currying a pivoted section of rails, which
may be turned lo coincide with either track
to receive the car, and then turned, as desired,
to shift the car to the other track.

Mr. George M. Fenley, of Medora, Ind.,
has invented an improved drift wheel for
preventing drifts, rafts, or logs from stowing
againagt bridges, piers, or docks. It consists
of a eylinder armored with spikes and verti:
cally pivoted in front of u pier, dock, or simi-
jar structure, so that when the drifts or floal-
ing logs strike this wheel they rotate the same
and slide along,

Mr. Alonzo Jillson, of Racine, Wis., hus
patented an improvement in traction engines,
The invention consists fu combining sliding
journal boxes, slotted hangers, and adjusting
scrows with o cross shaft and wheels, the ob-

Jeet being to readily throw the drive wheels
into or out of gear,

An improved car coupling has been patented by Mr. Syl

vester ', Newland, of Waynesficld, O, 'T'his invention re-

The machines used for thin purpose ure yevolving planers, | lates to that class of cauplors onlled self-couplers;” and it

{ medintely 1o the right o smndl oirenlar saw with o gauge s

‘ ' spring-actuated coupling pin,
L] which is held and guided between two vertical standards

The roughery recelve one | that are fixed on top of the draw head,
| andd o hulf cents per gross for their work, sud experienced |

An Improved hoof parer, patented by Mr. James York,




of Conlesburg, Mo, It conslats In certain novel detalls of
eanstruction, armngement, and comblnation of a hwse anid
standard, alog rost, s clampiog device, and means foroperat
ing the paring knife, whereby the operation of trimming am
m the hoof I accomplisbed with economy of time wod
Inbor to the workman and more enss sid comfort (o the anlmal,
—y o r—
AMATEUR MECHANICH
LENS MAKING.
To make an ordinary leos requires & coertaln dogreo of

Scientific American,

In conmved to conform nearly to the periphery of the lens
sod eharged with emery und water, This tool s held sgalos
the edge of the lens after the manner of turning
will soon wenme a perfectly clroular shape, sod may be
readily roduced o any desired slee

In waking conenve lensos the convex tools will be used,

The lens

Lk the foal fBadsh will be given by a plece of silk cemented

manipulative skill, but when compared with & fine job of |

Mling. feting, or oven turning, Ui ensy, wod thers lea charm
abaut making a nleely polished lens which s not found |n

motal working,  The tyro should commence with smull plano |

und double convex lenses, which ho may mount slogly or in

palrs.  After attaloing a fair proficiency In making these ho

muy proceed 1o lurger work, and afterward by coupling study

with practice ba will be able to make fne work, such s the

achromatio olijectives of microscopos and tolescopes, vye
, Janitern objectives, ste,

Tho first thing to be done in the way of the preparaiion
of tools for lons grinding s to make gauges or patterns with
which to gauge the convexity of the grinding tools.  These
may be made from pleces of sheet bruss about one thirty-
second foch In thickness, the plates for gauges for convex
tools being ohucked on & plane board secured to the fuce
plate of the lathe, und the cireular aperture turned out. The
plate shonkd e beveled ench way from the aperture, forming
# knife edge, and it shoold be separated by a saw Into two
or four parts, according to the size of the lenses to be ground,
ws showo in Fig. 1.

yature, and the diameter of the circle is approximately the
foeus of n plano-convex lense of the same curvature,

Gauges for concave tools or concave lenses are made by
turning disks of brass with V-shaped edges, as shown io Fig.
2, and an lnstrument for shaping small concave grinding
tools i shown In Fig. 8. It consists of a sharpencd steel
disk attached to or formed upon the end of a bar, and used
as areraper for giving the final shape to the concave grind-
ing tools.

For grinding convex lenses it is well to have two concave
tools ke that shown in Fig. 4 Thisas well as other grind.
ing tools for small work should be made of brass. Drawn
bruss is preferable. as it is usually better metal, and more
homogencous thun castings, and needs no external turning

Having determined on the focus of the lens to be ground,
the brass Is chucked in the Iathe, and hollowed out us nearly
to the correct form as possible, the gange shown in Fig, 2
boing used from m to time to determine when the proper
concavity is reac The grinding tool is finally scraped
with the cutter shown in Fig. 8.  The counterpart of the
concave tool shown in Fig. 5 is now turned as nearly to the
gauge shown in Fig. 1 as possible, and is finally ground into
the concave tool with washed flour emery and water,

A tool like that shown in Fig. 6 is necessary for finishing
small lenses, It conslsts of a cylindrical picce
of brass, baving o chumber turned in the end for
the reception of a mixture of pure hard beeswax
and fine rouge. This mixture should contain
sufficient rouge to make it rather hard, but not
50 bard as not to yield under strong pressure,

The glass for small lenses may be clipped from
bits of plate (crown) glass and roughly shaped by
means of an ordinary pair of pliers. It may then
be cemented with piteh to the end of a round
stick, as shown in Fig. 7. The glass Is then
ground on a common grindstone until it approxi-
mates the required shape. It is then polished
with fine emery and water in one of the con-
cave brass tools until a truly spherical surface is
secured.  Itis then transferred to the other brass
tool, and ground with fine washed flour emery
until the surface is fine and entirely free from
seratehes. Duriog the grinding us well as polish-
ing the stick to which the glass is cemented must
be turned axinlly, and at the same time its outer
end must be moved about the prolongation of
the axis of the grinding tool so as to present the
glass to every portion of the grinding tool as
nearly as possible.

The final polish is secured by pressing the
smoothed glass into the wax in the end of the
tool shown In Fig. 6 ns the tool iy revolved, and
at the same time applying fine rouge and water
from time to time,  When the polish is nearly
perfect the tool should be allowed to work near!
dry. s

For a plano convex lens the plane surface of
the plate gluss will answer very well for the
plane surface of the lens, and the glass will be
ground down s shown in Fig. 8. If the leos is
1o be double convex the finished spherical sur-
fuce should be cemented to the end of the stick,
and the opposite side proceeded with as before
described. There are two methods of finishing

The radius of the circle so formed will |
be approximately the focos of a double convex of this cur- ‘

10 the wol with piteh and charged with rouge wnd waler,
Fur grinding larger lenses of longer focus sn attachment

Hke that shown (o Fig 10 will be required

wooden box supported by a curved arm inserted ln the tool

It consists of »

Fig. 10.- LENS GRINDING ATTACHMENT FOR FOOT
LATHES,

rest support, A vertical journal box passes through the
bottom of the box, and contains s shaft baving upon its up
per end a socket for receiving the grinding tool, and on the
lower end a grooved wheel surrounded by a rubber fric
tion band, which is revolved by contact with the face
plate of the lathe, The speed of the wheel relatively to that
of the lathe may be varied by maising or lowering the shaft
by raising or lowering the box support in the tool port,
The glass (0 be ground is cemented to the face of a flanged
casting as shown in Fig 9, and is held down to the grinding
tool by the Jever attached to the box. The tool for Jarge
work may be made of cast iron. The center of the lens
should be eccentric to the center of the grinding tool, so that

the lens will be revolved on the face of the tool.  The point

TOOLS FOR GRINDING SMALL LENSES.

the edges of plano.convex lenses: first, by holding the plane | projecting from the lever enters a small cavity in the center
surface in o coneave tool charged with emery and water | of the casting, to which the lens is attached and insures an
until the edge is beveled to the required degree; and second, | equal distribution of pressure over the entire surface of the

by chucking the lons on the end of a spindle projecting from
the lsthe mandrel, und contering it while the piteh or ceni®nt

lens,
Grinding and finishing a large lens is substantially the

which holds it is still warm, Then n piece of brass, which | same as in the case of the smaller ones, the only difference

bwing in the method of giviog the final polish. Lo the case
of & large lens, after the fine grinding, the wol s hosted,
covered with a thin costing of plteh, snd & plece of thin
brondeloth bs pressed down on the piteh. This brosdoloth
surface b charged with fine rouge and water, and the Jons s
prewsed down on it with considerable foree as the 1ol is re-

volved, The cloth should be worked rather dry, and s
much 50 at the end of the process as 10 olfer consldersble ro-
sistunce 10 the rotation of the twol, M
- - -
MISCELLANEOUS INVENTIONS
| Animprovement o casting ehilled mould hourds, patested
by Mr. Burnett B. Harrls, of Bouth Beud, Ind., consists in
the combination, with the lower part of the Sk having so
openlog in ita bottom, of the chill having mbbeted edges
{sad the buttons, so that the chill will be beld securely o
place and allowed o expand and covtract freely; also, in
| the combination, with the chill snd the mould board pat.
|tern, of core cups having tapering boles, so that the pat-
| terns can be removed without disturbing the bolt hole cores
lor dies. The lower parts of the flasks have openings in
their sides, communicating with the counccting Gues, »o that
the chills of & serles of fasks can all be warmed st the same
time und by the same furnece.

Mr. Samuel M. Wright, of Wagoner's Siation, Ind., has
Invented an lmproved rein holder which Is simple and con
venlent. It consists of & curved rod provided with s heart
shaped cruteh at its upper end for recelving the reins,
This rod s adjustably fastened in o frame sttached 1o the
dashibonrd of & vehicle,

Mr. Heory W. Fuller, of Bencca, Kan,, has patented a
reversible and doable buckle having six bars, forming five
| loops, and provided with two tongues set opposite each
| other, but one pointing o the right, the other to the left,
| ench tongue having its respective toogue bar and tongue rest
bar,

An improved armature for electro magnets has been ps
tented by Mr. Peter Wagner, of New York city. The ob-
Ject of this invention is to increase the surface of sttraction
between the armature and the poles of the magnet, and thus
augment the power of the electro-magnet and increase the
length of the swing of the srmature,

| A combined forge and steam boiler has been patented by
'Mr. David E Engle, of Jacksonville (Wind Ridge P. 0.),
Pa. The object of this invention is to utilize the hest de-
veloped in forge fires to generate steam for driviog a fan
blower and other machinery.

Mr. James A. Fancher, of West Granby, Conn., bas in-
vented a velocipede, whose movements, it is claimed, can be
more easily and readily controlled than the movement of any
of the velocipedes in common use. The invention consists
in a peculiar combination of mechanical devices, which can-
not be clearly described without engravings.

Mr. John L. Sippy, of Venice, 1lL, bas invented a simply
constructed, light, and easily worked extension ladder, to
be used by carpenters, builders, firemen, and others who
often require a ready means of reaching an ele-
vated position.

An improvement in dumping wagons bas
been patented by Mr. George B. Wiestling, of
Mont Alto, Pa. The object of this invention is
to furnish safety catcbes for dumping carts,
wagons, and other vehicles, so constructed ss to
hold the loaded bodies of the vehicles from
dropping back should the boisting mechanism
break.

B ——

A miner’s lamp so constructed as to conduct
the flame upward when moved forward, so that
it will give more light and also protect the top
of the lamp and the bead of the miner from the
flame and heat, has been patented by Mr. Lounis
Weihe, of Connellsville, Pa

Mr. John Thompson, of Oakland, Md., has
patented a compact and convenient machine
adapted for the use of druggists in putting up
prescriptions in pill form of any usual size.

Mr. Joseph S. Letourneau, of Tucker, 1L, has
patented a device for use in raising the boxes of
dumping wagons, whereby the power of the
team can be used for raisiog a loaded box to
dump it, and the labor and expense of shoveling
thereby saved. The device is especially intended
for use by farmers, and with four wheeled wagons
the boxes of which are fitted for being mised at
the forward end bodily. The invention consists
in bars or rods recessed at one end for taking
over the wheel spokes and formed with shoul-
ders to lake under the wagon box, so that when
said rods are applied to the forward wheels and
box and the wagon backed the rods will riseand
lift the box. The inventor states that with this
device it is an easy matter to unload a wagon
load of fifty bushels of corn or sixty bushels of
oats in three minutes.

Aw-impreved blinder for bridles has been pa-

tented by Messrs. George A. Gregerson, of Ro-

| chester, and Charles O. Weymouth, of Olmsted county,

Minn.  The invention consists in the combination with the
blind plate, of metallic hinge plates for connecting the
blind with the head picce and the bit strap. '3 .'

An improved nut Jock, patented by Mr. Willinm S. Mit-
chell, of New Cumberland, Obio, belongs to that class of
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ventions that have for their ohject the securing of nuts on
mailroad tracks, bridges, machinery, ote. It consists of
hinged lock plates provided with beveled sockets fo fitover
the nuts, the lock plates having their free ends locked
together by lock aud key.

Mr, Emery O. Bicknell, of Boston, Mass., has patentod
an envelope having bronze aniline lipes arranged on the
outside of the flaps and a little back of the edges, the lines
being adapted to ebange color i€ the envelope is tampered
with by the application of steam or moisture,

An improvement in- ¢hurn powers has Dheen patented by
Mr. Goorge W, Sampson, of Tecumsch, Kan,  This inven:
tion relates to that class of churns that are provided with
two dashers, set ono above the other, and operating
with & reciprocating vertical motion,

An improved scparator for the distillation of
whisky has been patented by Mr. Martin V. Mo-
narch, of Ownesborough, Ky. The inventor uti-
lizes the heat of the low wines or vapors thereof as
they pass to the condenser for heating the charge
for the still to nearly the boiling point, and at the
same tme the escape of the aleoholic vapor
n;ising from the charger is prevented, and mealy or
improper substances are sepamted or eliminated
from the low wines.

An improved thill enupling, patented by Mr.
Frank P. Johnson, of Ever’s Grove, Pa., consists in
a novel construction and arrangement of a spring
and a locking lever, and the combination thercof
with the thill iron and clip, whereby the coupling
and uncoupling of the thill and bolding the same
securely in place are facilitated.

Mr. Sylvester W. Sheldon, of New York city,
has patented a device applicable to barrels of difl-
ferent sizes, for supporting them so that they may
be easily moved within fixed limits. It is designed
for the use of grocers, housckecpers, and others,
who are frequently obliged to remove barrels from

Srcientific dmerican,

contents therefrom, the pipes being provided with gales or
slides to regulate the delivery of articles from them.

il A e st

FONVIELLE & LONTIN'S ELECTRICAL MOTOR.

This 1ittle apparatus, which was presented to the Acade-
mio des Sciences at its session of April 5, is composed of a
gulvanometrivc helix (Fig. 1) in wWhich there is a small sofl
iron disk capable of revolving on its supporting pivot, If,
on areanging & horseshoe mugnot over thisapparatus insuch
w way that 15 polar extromities urent the ends of the frame,
an induction current from a small induction coil be sent
Linto the wire of the helix, the disk begins to revolve rapldly

be placed under the mouths of these pipes to receive the

[JuLy 24, 1880,
e ——

theory; for, in this ense, the disk in the interior of the gal.
vanomelric helix forms, under the influence of the external
horseshoo magnet, & true magnetized bar placed crosswise
with the current, and conscquently cannot assume any
motion under its action, MAM. Lontin and De Fonvielle's ap.
paratuyg constitutes a new and original form for demonstrat-
ing the lnws which govern the action of magunets nud our-
rents, and, ns such, will take its place in physical cabinets
alongside of avalogons apparatus of Ritchie, Barlow, Fara-
day, ote.
—————lpty - e
Curlous Intermittont Spring In Guatomala,
M. De Thiersant, Chargé d'Affaires of France in Guate.
mula, gives, in La Nature, the following account of
a phenomenon witnessed by him in the last named
country. At about ten miles from the eapital, near
a town called Nejapa, on the lowest declivities of
the volcano of Ban Salvador, there is & spring
known in the country under the name of Rio Huidg
(fleeting river), which, for a period of seven conse-
cutive years, furnishes enough water to form a true
river. The waters of this spring are crystalline and
wholesome, and, it is said, are excellent for certain
diseases like leprosy, and for strengthening the sys.
tem when debilitated by the climate. As soon s
the seven years are completed, these same waters
disappear at a certain definite hour, the spring ceases
to flow, and the river bed, becoming completely
dried, exhibits thereafter nothing but sand and dust,
The intermittent periods have been as follows:
From 1866 to 1873 the waters flowed; from 1873 to
1830 the spring ceased ; and in the month of Januy.
ary of the present year, the spring began to flow
again. This phenomenon is doubtless not a new
one, and science has long ago explained it, but there
do not perhaps exist many springs the intermittent
period of which is so long and so regular as that of
the one at Nejapa.

: under shelves and to replace them. The invention e
L consists of two principal parts—a pivotal svpport Hallucination of the Senses.
¥ for one side of the barrel and a jointed roller sup- Professor Maudsley remarks, in a recent lecture,
L ‘ port for the other side. The pivolal support has a that one striking feature observed by medical men
b base plate containing a cavity for the reception of who have bad cases of hallucination under their
E ; a pivot, carrying at its upper end a curved plate Fig. 1.—FONVIELLE & LONTIN'S ELECTRICAL ROTATOR. charge is that the patients cannot be convinced that
¥ provided with two notched projections for receiv- A the objeets they see, the sounds they hear, and the
} ing the chine of the barrel, The roller support is made in|and in a perfeelly definite direction, which is dependent on rsmells they perceive, have no real existence, and thut the
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two parts hinged together to adapt it to barrels of different
sizes, and supported on rollers, one roller being pivoted in

an improvement in the class of washing machines in which
a suds box is mounted on rollers that run on horizontal mils
and is reciprocated by means of & crank and pivoted con-
necting rod.

A combined clothes rack and mantel, which is simple and
convenient, has been patented by Mr, Charles C. Field, of
Crete, Neb, Tt consists in & hollow Jintel having the front
side pivoted at its lower edge and the upper part solid, and
provided with a series of radiating recesses in front, in com-
bination with bars.

An improvement in stock cars which will permit the Joad-
ing of cars very rapidly, afford plenty of space for the ani-
mals, and permit their feeding convenicntly, has been pa-
tented by Mr. Edgar G. Frishie, of Monroe, Mich. The
car is subdivided into several compartments by a longitudi.
nal partition and several transverse hinged gates provided
with spring latches. It is provided with troughs partitioned
into two subdivisions, one for water, the other for feed,

Animprovement in the class of mortise and rim locks hay
ing keyhole guards consisting of pivoted plates adapted to
swing over the keyhole and prevent \he insertion
of picks on the onter side of the lock whenever a
key is inserted on the inner side, has been patented
by Mr. Josiah I Browne, of Salem, Mass. The
improvement consists in the construction and ar-
rngement of sliding guards and the devices whicl
cooperate with then, so tbat \he movement of one
guand eavses the opposite movement of the other.

An improved headlight case, patented by Mr. Ro-
bert C. Groenland, of Connellsville, Pa., consists,

principally, in a novel armngement of oscillating
valves for securing & uniform ventilation of the
cane; also in acranging the door o as 10 obtain an
airtight joint and a device for more securely fast-

Fig. 2~Armngemonut of two rotators

the position of the poles of the magnet and on the direction
of the currents induced in the wire of the galvanometrie

by MM. Jumin and Du Moncel. As well known, the current
induced by breaking is always more powerful than that in-
duced by closing, The disk of soft iron polarized by the
outer magnet behaves like & mugnetized needle placed in a
galyanometric helix, and assumes its motion under the action
of n series of electrical impulses, the poles remaining fixed
in gpace, while the disk dispiaces itself by its rotation. The

| eurrent produced by closing the primary circuit of the in-

duction coil acts in a direction opposite to that produced by
opening, but as its intensity is much less, the disk moves
under the differentinl action of the two. Each current
induced by closing produces a new impulse on the disk,
gince (he poles are always in the prolongation of the fixed
magnet.

The same rotatory motion is produced with the dérect cur-
rend af the battery interrupted with sufficiont rapidity.  In this
case the rotary speed is not so great, but this must be at-
tributed 1o the fact that the electrieal impulses are not pro.
duced with sufficient rapidity, and that, moreover, the resist-
ance of the galvanometric helix is not so well ‘adapted to
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eaibg the door; and in cotnecting the top of tho case with | the direct current.  The motion is quite vapid when the cur-
the dome by means of a double hinge, wo ns o permit the , rent of the battery i sent and made to traverse the inductor

top o be opened in two directions

of the coil and the vibrator, for thero 18 then produced o

Mr. Heary R Robbins, Md,, of Baltimore, has patented a | series of impulses whioh are sufliciently rapid to communi-

navel form of press for forming u special construction of can- | cdte w certain rotary speed to the disk.

Ou arranging two
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sensations they receive are the result of their exciled nerves.
It frequently happens, too, that & person who suffers from

| each part. Delix. When the magnot is crosswise, there is no Jonger any | hallucination in respect of one sense has the others unaffect-
Mr. Charles D. Hoffman, of Cairo, N. Y., has patented | roiation. The phenomenon hus been explained very simply | €d, and is, on all other matters, perfectly normal. Halluci-

nation may arise either from an idea on which the mind has
dwelt, appearing as something exterior, or from excitement
of the sensory ganglin. It is said that Newton, Hunter, and
some others of equal professional eminence, could, at will,
picture forms to themselves till they appeared to be reali:
ties.

REW INVENTIONS.

An improved wagon axle has been patented by Mr. John
B, Herman, of Blair, Nebraska. The object of this inven
tion is to furnish wagons 8o constructed as to run easier
than when construeted in the usual way, and in which (he
bearings can be kept oiled and the brake can be readily
applied.

An improvement in that class of vertieally revolving wind.
wheels having radial feathering sails or vanes, which are
adjusted, according to the force of the wind acting on them,
by means of a lever or governor vane, has been patented by
Mr. Andrew D. Worman, of Frederick, Md.

An improved machine for packing ments into cans has
beon patented by Mr. Willinm Stenerwald, of
New York city. It is so constructed as to fill a
can at one descent of the follower. It consists
of a holder to receive the can, o top having 8
tapering tube to enter the hole in the can, a ta-
pering hopper, and s contrctible follower for
forcing the meat into the can at o single move-
ment.

Mr. John Law, of Lebanon, O., has patented
a simple deviee to serve both to support the sides
and back of the seat, and to hold the rails of o
shifting-top buggy or other vehbicle.

An improvpd clothes-pounder has beep patent-
ed by John W. Troeger, of Nuperville, Il
This invention consisls in an srmangement and combination
of un outer cone and a series of funer cones provided with
perforated cononve dinphragms, whereby several advantages
are obtained,

An improved bridio has been patented by Mr, John W.

head, which bead is made in ope piece, with a skirt or | helixes (Fig. 2) in the cirenit of the secondnry wire of the Alken, of Tonnessee, Minols,  The object of this § tion
flange st right angles to the main portion, sod with o swell ‘lcnil, n movable disk may be made to revolve in easch helix: | is to lessen the auun;nl of stock and labor ulmdn::nmlk-
ar bulge st the corner, L but on removing the disk from one of the helixes tho disk in ing bridles, and ot the same time mmlu).m[?ﬂdla that are
Mr. Jobn T. Hodge, of Carter's depot, Tenn., has invented | the other takes an accolerated velocity, To explain this | neat in appearance, strong, and durable.

A convenlent and almplo devies for contsining and dellyer. | phenomenan, which appears 1o have somewhat astonished Mr. Robert B, anmw:ll of Osage ‘Mlulon Kan., hos
ing groceries and other articles to scales 1o be weighed, | M. Do Fonviolle, we have only 1o bear In mind the well- | putented Improvements in .milwu\' Joints of tl;ul (o;\.n in
thereby avoidiog the necessity of keeping such articlos In 1 known reactions of magnots and currents. The rotatory | which n sot of bolts project throu h the fish plates and bhave
boxex and bnrrals under and ahout shop conntars, and avold: | motion Is produced also with movable plecos of soft iron of | andx slotted lenethwise to n-(vch;q\ tk w‘l,ll o g driven
ing also the inconvenience and labor of frequently handling ‘ varions shapes—needles, stars, whole (isks, splitor annular, | in s plane parallel with the l;ollt ':l’hooji | (l:k connists
such boxes and barrols,  The invention consists of n xories spical bands, ete.  On dolng away with the fixed magnot the | in combining the fish platos lho'. Totted P bolts, &
of boppmnru;ulnhnl receptacles placed on the floor of ' phenomanon takes place undor the aotion of torrestelal mags | Koy, nnid an clongated gih lApo‘) ind :lmiu O plasg passes
the room above the shop countar, and of pipes or tuhes lead- | netism, although to a dess degree.  The fact that there is no through two or more of lhl'|l | Pl

Ing from each one of wid hoppers or receptacles down Lo | motion when the magnet is pluced crosswise with the spirals lt»u(-lll;-r and prevent them f ol And senvas o HENIES
within « short distance of the counter, so that the sealescan jof the galvanometor, proves the exactness of M. Jamin's “of the key, R et b e Aipaine
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% proper, which Isshown in the large viow in the center of | takes one of these eylinders and drives, In the )i f 1he
THE WALL P 3 € . ne o
(B WALL PAPER MANUEACTURE. the page,  For this purpose there nre several large und {ontline, little strips or pieces of brass, or it may be bits of
!

Among the many wiys in which modern household deco.
ration hins been developed, perhups no one oceupios 0 more
prominent position than the use of ready-made paper, instond

small winehioes, the largest standiog aboot fourtesn foot | brass wire, if o row of dots Is wanted, or bruss otherwise

:hluh. and fitted o print twelvo colors, but all working on | shaped 1o make & variety of small figures. A wire-drawing
the same principle, Each of these muchines has n large fnw'himr, with an assortment of dies, is kept (0 make many

of P.ht‘or'hpu(l”. to cover the walls,  And this methiod |ram in the middle, around which passes the paper, and, | of the shapes wanted. When a large place is to be filled in
h"mm pop’utnr because of the degrco of v!mvllmuu_-;"'-‘l ab exnetly the proper distances around its under side, | to be printed in one color of which this brass work may

which has been attained by manufacturers of wall paper

within the memory of the present generation, the work now |

done being such ss is sought after in the adorument of the
most luxurions mansions m the world, while there is o great
deal, also, the cost of which is 5o low that the lowest paid
meohnnio can afford to frequently brighten and freshen the
walls of his living apartment therewith. A considerable
mavuficturing industry has, consequently, been developed |
for furnishing this one product, which affords no inconsi-

erable market for the paper manufacturer, and the dealers
in colors, gums, and varnishes, hesiles giving employment to

a Jurge number of operatives.  The illustrations on onr first
page this week give viows of some of the leading operations |
in the conduct of this department of manufacture, as carried |
on by one of the leading houses in that lne, Messrs. |
Christy, Shepherd & Gurrett, at their large factory in West

Twenty-third street, Now York city.
Those who are in any way familiar with the art of print-

ing will probably suppose that there is, from the start, some
similarity between the processes of making letter-press work |

and the methods employed in producing the many figurcd
patterns which we find in wa!l paper. Onedoes suggest the

“of the paper first coming from the press is taken up and car- ' Christy, who died in 1874,

urn‘numll rollers on whioh ure the designs to be printed, each | form the outline, us a leaf, the center of o flower, ete., this
diTeront color or shsde being represented by a separate | spuce is fillod with felt, firmly packed in. This brass and
roller, It would hardly be proper to call these rollers or drums | felt work, giving a perfect engraving on the circumference
Impression oy linders, in the sense In which printers use that of the cylinder of all (here is of one color to be worked in s
term, for they boar vory gently on the paper. Thelarge drum | pattorn, stands up nearly a quarter of an inch from the
is covored with n thick band of rubber, and is so light that | wood; but that its surface may be entirely even and true
itean ensily be lifted awny from the rollers currying the de- | the face of the brass work is turned down under a file, and
sign, as Is always done in getting the press ready for work. | the whole Is floally finisged ander an emery wiheel.
It is, of course, abwolutely necessary that the different eolors | Notwithstanding that, in nearly all of the operations of
n_ahmlld each come in their proper place, and so the small do-  this establishment, the machinery works almost asutomati-
-‘:8"' rollers are all run by one large cog wheel, into which  cally, the firm employ during the busy months about 200
they are all geared. The color s taken up on cloth, in the | hands. The premises they ocoupy include s bullding 350 by
same way us for the grounding, from little troughs or foun- | 100 feet, and five stories high, besides several detached build-
tains near each of the design rollors, but it is pressed di- | ings in the rear.  Their goods are exported 1o some extent
rectly aguiost the latter from the eloth itsell as the rollers to Europe, Australis, and South America, and have a large
revolve, and each separate color is printed in succession us sale In every part of the United States; so that, although
the large drum moves around. thelr facilities would seem tobe so ample, they are frequent.
Perhaps one of the most interesting details connected with ly troubled to get the goods ready as fast as they are ordered.
the printing is the method of drying.  Considerable time is The total production last year amounted 10 about 6,000,050
required to thoroughly dry these heavy bodied pure water rolls. The firm is one of the oldest, if not the oldest, in the
colors, and todo this work quickly and effectually the end country, baving been established in 1836 by the late Thomas

@ O ——— —

other throughout, but the means used and the mmn;mliricd along by an endless belt, at nearly the height of the
part of the work are as different as the products. Wall ;ceillng, and fora distance of some fifteen feet; the middle
papers are printed in water colors almost exclusively; very | portion will then sag down, whon & wooden slat is dropped
heavy pigments are used and stout bodies made, which re- o0 buttons on this belt, and taking the paper as it is coming |
quire a great deal of time to dry, aod these conditions also | from the press, carries it along and upward from that point,

THE DEMAND FOR HEAVY HORSES,
The Factory and Farm states a fact which we have ob-
served to exist in this city for some time past, ¢ e, an increase
in the number of large horses used on trucks and heavy

modify the character and substance of the type or blocks | making a loop, for each fourteen or fifteen fect of the roll | business wagons. During the past fifieen years, the
from which impressions are to bo taken as well as the man- | 38 it comes out. These slats carrying the loops of freshly writer remarks, there bas been o great change in the de

ner of taking them.

The “ color mixing." an illustration of the department for
which may be seen to the left hand at the bottom of the
page, is one of the most important, as well asone of the most
difficult branches of the business, where an extensive variety
of fine wall paper is to be made. Besides the large room bere

- shown for this purpose the firm bave a special chemical de-

partment in an adjoining building st the rear, where they
manufacture some of theirown colors. In the mixing room,
Lowever, there may be found nearly every variety of earthy
coloring matters, such a8 raw and burnt umber, sicnua, etc.,
besides a good collection of mineul and vegetable colors,
with an extensive nssortment of gums and varnishes and
the different kinds of clay which form the staple for making

printed paper are being constantly pusbed forward on over- | mand for horses in this country. Formerly nearly every one

| bead railways which extend the whole length of the room, | Ured it relation to speed and cndurance. Now a large pro

and underneath these railways are lines of steam pipe, each portion of farmers breed with a view to increasing size and

floor having special ventilators to carry off the moisture.
At the end of the room there is an ingenious automatic
arrangement by which the overhead railway carries the paper
around a turn and back over a line parallel to that on which
it came from the press, and so it continues to travel back
and forth until thoroughly dry.

In making the bronzed papers, or those which have more
or less of their patterns in silver and gold, the drying of the
other colors must be effected before the bronzing, The size
which is to carry the bronze is made especially for this pur-
pose, and, when the colors which have been printed are en.

the body and carryidg the color in every deseription of wall : tirely dry, the size, printed also at the same operation, is just

paper printing. The clay used comes principally from South | in the proper condition to take and firmly hold the bronze,

Caroling and New Jersey, Both kinds are very nearly white,
and readily divide into a fine powder, but the New Jersey
clay has sufficient alum to render it best fitted for the second
groundiog in preparing the paper for *“satining” or gloss-
ing. A large building in the rear is used for storing the
clay, and a railway runs thence under the floor of the
mixing room, 500 tons a year being about the amount of clay
used bere.  The mixing of the colors is effected in large cir-
cular vats, in which arms operated from a shaft overhead are
kept constantly revolving. From these vats the color is
drawn off as wanted and transferred by a railway which
runs through the room to an elevator leading to the varions
printing departments on the floors above.

~ On the basement floor, where the color mixing is carried
on, is also the room for the reception of printing paper,
which comes in rolls weighing about one hundred pounds
each, and of just the regular width for wall paper, exceot
such as is required for window shades, which is as much
wider as may be desired.

The first part of the printing process, represented in one
of the views at the top of the page, isthe ** grounding,” or the
covering of the whole white surface of one side of the paper
with the ground color, on which the future patterns are to
be printed. In this operation the color is put on the paper
by brushes. Two wooden cylinders are arranged a short
distance apart, carrylng a wide belt of thick woolen cloth,
tne lower eylinder turning slowly in a trough containing the
color, while a brush, operating against the cloth on the
upper oylinder, traosfers the color therefrom to the paper.
The lower cy'inder has a knife or rule pressing against the
¢loth as it comes out of the eolor, so that the quantity

tuken up muy be regulated as desired.  The brush which

puts the color on has a slight, quick motion across the
paper runuing through. The paper afterwards goes under
brushes running lengthwise of the paper, and then again
crosswise. This operation distributes the color evenly and

lenves o good finish, varying slightly according to the work
‘being done.

For all satin finished or glossed papers asecond grounding
is necessary. The first grounding, to adhere properly to the
paper, requires su amount of glue which would render ittoo
brittle to tuke a good polish, s0 a second coat is given, which
carries o good desl more fine clay in a solution especially
‘prepured to give a high polish.  This operation i effected
‘in a department not shown in our {llustrations. It is done
‘entirely on brusbing machines, which work very rapidly, a
eylinder about two feet in dismeter revolving ngainst smaller
eylinders on its circumference, and the paper passing over
one and under another until each portion of its surface hos
been vigorously brushed under six or eight eylinders.

This is put on in a box-like machine with many brushes,
into which the paper passes continuously from the press,
after it has gone through its journey over the steam pipes
on the overhead railroad.

Where embossed papers are wanted, in any style, !hox
otherwise finished paper is simply run noder a steel roller, |

|strength.  This change is not the result of caprice. There
| has been a steady, increasing demand for heavy horses, and
|ncorresponding falling off in the demand for light ones.
Fashion has had little to do in the matter. Heavy horses
wm wanted because they supply an existing want. From
| present appearances it will be many years before the supply
30! heavy horses will equal the demand. The country is now
well supplied with borses. At no time in its history, per-
' baps, were there as many horses 10 a given number of in
;lmbitanls as at present. Small work borses are low, but
| heavy draught horses continue to be high.
l The importation of Clydesdale and Percheron-Norman
| horses increases every year. The first that were brought
,o"cr were regarded as very uncertain ventures. At present
)lhvy are of no doubtful value. The importers of horses
from Fraonce and Scotland have suffered none of the reverses
| of the importers of short-horn cattle.  With rare exceptions
| they have become rich. From present appearances we shall
soon be sending Clydesdales to Scotland and England, and

»

of the desired surfuce, wherehy it is pressed against a hard | Y0rmans to France and Belgium. The villue of heavy

packing to give the required effect.

From the bronzing press, as from all the others, the paper
proceeds, in the same manner as before, to the small ma-
chines for rolling, opernted by girls, the work of which is
shown in one of our pictures. Attached to each printing
press is o gauge which indicates how many rolls are run,
and makes a slight cut on the paper at the exact length re-
quired for each roll. The end of the paper being fed to the
roller, it quickly turns until stopped by the operator at each
of these cuts or marks, when a knife cuts it off, the roll is
removed, and another roil started.  This is the final opera-
tion of the manufacture. As the loops of paper are pulled
out in the rolling, the slats which have suspended then drop
at a certain point, to be gathered up and taKen back to the
presses,

One of the most important departments of the work, how-
ever, and the one which comes first in all the higher grades
of goods, is the making of the designs for new patterns and
styles. Old patteins are, nowadays, entirely unsalable, and
the rule is that ench year's patterns must be entirely new
and distinet from those of the preceding season. 8o much
80 I8 this the case that the blocks are not saved, on the sup-
position that some old pattern might again become fashion-
able. Tt will be readily seen that this condition imposes
upon manufacturers who have to constantly supply large
lineg of new and nttractive patterns n task of no small mag-
nitude,  Messrs,  Ohristy, Shepherd & Garrett  have
always stoad in the front rank in their trade in this respeet.
They bave artists regularly in their employment the year
round, and also receive many patterns for competition from
Europe as well as at home, and from the large number thus
colloated make seloctions of thosoe thoy deem most meritori-
ous. The artist makes the pattern and colors it as hoe deems
most appropriate; but of any pattern they decide to use they
make a great many different styles, by using different
grounds with different combinntions of colors, bronzes, ote,,
50 that from one pattorn sometimes ns many as forty diffors
ent styles are miide,

From the designer's hands the pattern, after it has boon
accepted by the firm, goes to the block cutting department
shown in one of our engravings.,  Here it is deawn in outs
line on oylinders of wood onvefully propared to ba of the
exact gize, and ws muny drawings made on differont oylin.

All of the sbove work js prelimioary to the printing

ders an there are to be colors In the pattern.  The workman

draught horses was recognized in the Old World before it
was in the New, Now that their worth is appreciated here,
| all persons having teaming to do seem anxious to procure
them.

Large horses are less liable to injuries from the swinging
| of the poles of wagons than small ones. Their bones are
| firmer, and they are commonly more hardy., Large horses
are more economical as respects barness, stall room, feed,
and work required to take care of them. In all the coun-
tries of eastern Europe heavy horses have taken the place of
light ones in gencral farming operations. That American
farmers will soon geperally employ heavy horses in field
work seems cortain,

-0 -

Dangers of Elovator Cables,
To the Editor of the Scientific American :

I am informed that the superintendent of a well known
hotel and apartment house, near Union square, this eity, in
order to learn what effect the continued bending and un-
bending of the wire elevator cable causes by passing over
the pulleys and nround the drum, detached the cable and,
to his astonishment, found it actually rotten, In bending it
twice across his knee it broke. This cable had been in use
only two years. If this constant bending and unbending
the enble causes such a disintegration, should it not be more
widely known, that examinations may be mude and possible
disasters prevented ? SAMuEL Swax, M.D,

18 West 88th Bt,, Now York.

[Tn view of the facts herein stated, we hope that the pro.
priotors of elevators every where will cause frequent exami-
nition of their lifting ropes to be made.  We think that the
rope nbove moentloned must have been composed of ex-
tremoly poor stfl.  Itis well known that properly made
wire rope will stand the bending of elovator sorvice better
than auy other known material and will last many years,
If it has not been done already, it would be an Interesting
Investigation to dotormine, by speoinl exporiment; the aver:
nge life of such steol wiro ropes ns are commonly used in
olovators.  Mr, J. Burkett Webb, C.E., ono of our corre-

teating exporimonts that he there witnessed, in one of wh
i steel rod fifteon fnches long and ove inch dismeter
Boen bent over twenty milllons of times, and was ¢
to stand some millions of bends more, e

spondents, writing from Berlin, gives an account of recent

i/
!




54

Scientific American,

JuLy 24, 1880,

—Q

e

e ——— - - —
THE HOLLAND HYDROCARBON RETORT,

The accompanying illustrations will give a good idea of
what the inventor claims for o method of producing heat
and illuminating gas, which has attracted o good deal of at
tention within a few months past,  As shown in an experl-
montal way at No, 18 Vosey streot, in this city, at the rooms
of the company now doveloping the patents, the New York
Heat, Light, and Power Company, it would seem that there
could not be o more simplo and effcetive process by which
1o obtain beat and Hght for household use, without any dan
ger from explosion, at a very small cost, and withoul many
of the annoyances at presont exporiencod,

The stove shown in the sketoh is an ordinary pattern of o
small cook stove, with one corner at the top demwn to give
an interior view. The fire pot ig about a foot square, and
here sets a small retort, of such -*u- that its capacity would
probably be about equal to that of a quart measure.  Into
this rotort, which is divided into two chambers, naphtha
and water are made to flow by a gentlo pressure, the water
into the left band chamber and the il into the one at the
right. A fire being made in a sort of cup under the retort,
by burning a spoonful or so of naphtha there for two or
throo minutes, the paphtha is admitted to one chamber of
the retort, and the water to the other, the flow in thix in-|
stance, and for stoves of this capacity, being stated as only
a drop at a time, at about the rate of the beating of the|
pulse. The naphfhn is immedintely changed into gas and
the water into superheated steam, when the gas passes uul!
through one of the pipes shown at the top, and is carried
down under the centor of the bottom of the retort; the
steam passes out from tho other pipe, and is earried to the
bottom of the retort, the termination of the pipe being a
circle of about two and s half inches dinmeter, which sur- |
rounds the button from which the naphtha gas is discharged, ‘
This circle of steam pipe is pierced with small holes on the
inner side, g0 that, combustion being set up, the superhented
steam is discharged directly into the flame of the naphtha
gas.  And now we have, on n consumption of fuel given as
almost infinitesimal, a flerce fire, the flame of which nearly
fills the fire pot, and the heat being sufficient for all ordi-
wury uses, while the combustion is so perfect that there is no
perceptible smoke or smell, and the firebrick lining of the |
fire pot has not even been discolored.  The flow of ofl and |

water may be readily increased or decreased, as more or less | pose an ordinary room with suéu a fire woudl need no other
heal is desired, so that the temperature of the stove can be | light,
nicely and almost instautancously adjusted for the work in| one had to count it in his gas bills, but the company claim
that they make the gas so cheap that the expense of even
such liberal use of it amounts to almost nothing, and the
gus itself is so pure that no smoke, soot, or smell is made.

band, but the supply pipes are so fitted internally with wire
gauze that no excessive flow of oil can be set up, which,
indeed, it is claimed, would not be possible on account of |
the pressure that would thereby be caused from the gus
inside the retort. There is, of course, no necessity for a

— - - — -
fireplace, the same form of combustion is ndopted as in the | patents, they nre endeavoring 1o porfect and devolop the

fitted up their offices in Vesey street so that two small tanks,

stove for making the heat, but in addition thereto the gas | application of this method of oblaining heat to locomotive

mado by this process is conveyed into hollow eylinders, | uses,

piled up to represent a tier of Jogs, and from regular open-
ings In these the gas issues, so that, when the fire is started,
n rogular apron of flame passes baekward and upward over
their surfaces, It tukes but a fow minutes in this way to
“light a five," which, in starting, burns up gomewhat like
cnnnol conl, and o much gas I used that we should sup:

JOHNSON'S KEY FASTERER,

It certainly would “ not pay ” to have such a fire if

To show the merits of these processes the company have

With this end in view they bave already made some
experiments in the construction of motors for street cury,
and have actuslly adapted a locomotive and ran & trajy
therewith on the Long Island Railroad. "They propose 1o yge
gteam in the same way ns other engines, but the different
winnner of obtaining the heat requires o radically difforont
constraetion, the details of which they have not yol practj.
cally suceceded in working out. Should they do all (hey
promise and expect to sccomplish in this direction, ihe
future locomotive will be one that can be run st onetenth
the cost of those of the present style in the way of fuel, and

[ will give out neither smoke, cinders, nor offensive. guses,

The first of the patents relative Lo these processes was
taken out by Dr. C. Holland, of Chicago, in 1877, und the
lust one during the present year, there being ten patents
altogether. The New York Heat, Light, and Power Com.
pany own the patents for New York, New England, and the
Sonth. The inventor's claim is, in the main, that the at-
tainment of these marvelous results is due principally to
the dissociation of water in its form of superbented sleam,
and the total consumption of both its gases by the free nceess
of outside air, under the conditions in which the burning
naphtha gas isbrought into contact with the stenm under

the retort.

SIMPLE KEY FASTENER,

The engraving shows a very simple device for preventing
locks from being burglarized. The lock may be of any con-
struction; the invention relates to the Key, the shank of
which is jointed near the face of the door, and provided w
or near its outer end with a stud, which enters & curved per
foruted plate attached to the door. The plate has o series of
holes into any one of which the stud on the key may be
inserted.  Thin device effectually prevents turning the key
from the outside by forceps or other instrument, and affords
a sense af safety which is not felt when the key is left loose
in the lock.

This useful invention was recently patented by Mr, Len-
son Johnson, of Vincennes, Ind., who will furnish further
information if desired. 2

g S e M
Harcmixe Spaxisn MACKEREL.—A remarkable achicve-
ment in batehing deep sea fish is reported by Mr. E. G.
Blackford, on the authority of a member of the United
States Figh Commission. After many failures the eggs of
the Spanish mackerel have at last been successfully hatched
by one of the experts in the employ of the Commission.

-~ -

Benjamin Nadault de Buffon, French Engineer,

draught for.ahis fire, which will burn equally well in all| of a capacity of perhaps one barrel each, one for water and
o kinds of weather, and the only need of a stove pipe or|the other for naphtha, are fixed close up to the ceiling,

i chimney is in the burning of the small quantity of oil re-| whereby they obtain a head of some twelve or fifteen feet

: quired under the retort to set up the initial heat on the naphtha and water in the pipes where they enter the
. The retort shown in the fire pot of the stove is separately | retorts. They also have two small gas receivers of a total
: illustrated, and there is al<o to the left, at the bottom of the | capacity of something like 500 feet, the whole apparatus
§ picture, a sketch of another retort, in which are the same | being designed to show the practical application of these

Professor Benjamin Nadault de Buffon, a grand nephew
of the celebrated naturalist, died in France in June, aged
76 years. He was born at Montbard, (Cote d'Or), Feb-
ruary 2, 1804; graduated from the Ecole Polytechnique in
1826; entered the government service as engineer of high-
ways aod bridges, rose to be chief enginecer and professor
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features as before described, with the addition of another
chamber for making gas. The naphtha is supplied and its

. atendd 3 . — 2 . : S .
flow regulated in the same way, but jostead of passing out | company believe to be the most important field for their

to be consumed
under the retort, it
is made to go
through pipes

patents to houschold uses in heating and illuminating.

In addition to the above, however, and that which the

of agricultural bydraulics at the imperial school of his de-
partment of engincering. He was a great authority on irri-

which lie agaiost

its side, whereby it
is beated to make

it less volatile and
more of a fixed gas.
From here it is con-

veyed through a
box with iron fil-
ings, in order to
geparate from it
sny fluid naphtha,
and thence to o
smull receiver, on
the same principle
a8 those ordinarily
used. In this way
the gns npecessary
for lighting & house
may be made at the
same time and by
the same fire as is
used in the cook
ing or for warming,
The gas with which
the compuny light
their offices, as one
of the proofs of the
practical success of
their process, where
aoy oue can see all
the operations, ls
certainly very pure
and bright, and its
combustion svems
to be absolutely

perfect.
For the purposes
of au open fire in 8

THE HOLLAND HYDROCARBON RETORT.

i

gation, and was widely known as the projector of the scheme
for reclaiming the
Crau d’Arles plain
by irrigation from
the Rhone, He was
long in charge of
the Division of Hy-
draulicsat the Mi-
nistry of Public
Works, was intrust.
ed with important
commissions for the
prevention of inun-
dations, wrote sev-
orul volumes on
engineering  sub-
jects, and was pro-
moted to the high
grude of Officer of
the Legion of Ho-
nor in 1864,
Not a Sea Serpent.
The dead monster
seen by Capt. In
galls off the coast of
Mauine, and noticed
in the SorExTIFIC
AMERIOAN n short
time sinee, drifted
nshore ot Seguin,
Maine, and proved
to be o busking
shark (8. maximus,
or 8, elephas), This
is not the first time
that  the creature
has been mistaken
for a sen serpent,
owing to its slen
der body and great
length. It some:
timos attalos »
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length of sixty or seventy feol, Tts home is in the northern
sons, but sometimes it hing boon scen as fur south as Maine,
Its natural history doesnot appedr to have been well worked
out, though it is hunted, to some extent, for its liver oil. It
18 inoffensive in its habits, probably berbivorous, and exhi-
bits none of the characteristies of the shark fumily,
et P Qe
AGRICULTURAL INVENTIONS,

Mr. Jacob Anderes, of Pacifie, Mo., has patented a hand
seed planter, to the base plate of which are attached spring-
closed spouts and a seed box provided with discharge holes,
The planter drops eorn in three places in the hill.

Mr. Isainh H. Reiner, of Line Lexington, Pa, has in-
vented n barrow which can be readily transformed into a
sled to facilitate its transportation from place to place, and
which ean also be used to carry grain and agricultural im-
plements to and from the place where they are used.

Mr. David B, Eberly, of Boswell, Ind., has patented an
improved harrow. Tt is so constructed as to cut in pieces
lumps and sods and pulverize the soil. It will adapt itself
to uneven ground, and can be adjusted wider or narrower
as required.

Mr. T. C. Baxter, of Glenwood, Kan., has invented a potato
fork, which is more efficient than a plow or an ordinary hoe
or fork in removing potatoes from the hill. To the rear of
a fork of ordinary construction is attached a foot piece, that
is bent ontward and upward and secured upon the handle.
A front handle is in like manner secured to fork and han-
dle.  When used by two persons the fork is placed back of
thehill and thrust beneath the potatoes by their combined
action; then it is pulled and pushed forward and upward at
the same time, lifting and drageing out all the potatoes
from the hill. As the potatoes remain upon the fork, a
shake or two given to it will separate them from the earth,
which will fall between the tines.

A spring harrow tooth 8o constructed that it may be se-
cured adjustably to the bars of the harrow frame, will be
firmly and securely held, can be readily adjusted, and will
economize steel in its manufacture, has been patented by
Mr. Arthur P. Sprague, of Kalamazoo, Mich.

Penrls In New Zealand.

The Auckland Hrening Star reports the discovery of
pearls in Oukley creek, New Zealand. While passing along
the bunk of the creek, Mr. Benjamin Gittos, an old resident |
of the district, observed s peculiar and, to him, new shell
fish in the sand. A little search disclosed a large number
of them of various sizes. The inner coating of the shell was
found to be mother-of-pearl of fine quality, and in several
of the larger shells he found-loosc pearls. The pearls are de-
seribed as upusual in form and color, not perfectly round,
but far more brilliant than ordivary pearls.

7 ) R L .
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JAPANEBE ART, ‘purl of n wreck. To their horror they found themselves

The engraving on this page will be recognized by every | close to o lurge fish having big glassy eyes. It was making
one as an example of Japanese art,  This vase stands about | desperate efforts to escape, and wus churning the water into
four fect in helght, It is of bronze, n favorite materinl with fonm by the motion of its immense arms and tails, Finding
the Japunese metal workers, who nre certainly unsurpassed | it purtinlly disabled, they plucked up conrage and threw the
by any peoplo in the world for originality of design and | boat's grapnel, which sank into its soft body. By means of
skill in execution.  This is an excellent specimen of thelr [ the stout rope attached to the grapnel and tied to a tree the
peculine mothod,  In the grotesques at the base and in the | fish was prevented going out with the tide; its struggles
relief ornamentation on the sides we see that peculiar ex- Lwere terrific, as, in a dying agony, it flung its great arms
aggerntion and distortion of naturnl objects which many [about. At length it became exhuusted, and as the water
people prefer o the conventionulism obtaining with Euro- | receded it expired. Its body, from the beak of the mouth
to the extremity of the tail, measured twenty feet, and one
of the tentacles, or arms, measured thirty-five feet, This is
the largest specimen yet measured of Architouthis princeps.
Prof. Verrill mentions cighteen species us now known on
the northeastern coast of America.

NATURAL HISTORY NOTES,

A Monstrous Searceed.—Of all marive alge, the Nereocys-
tis is most wonderful, TIts stem occasionally attainsa length
of three hundred feet, though it is extremely slender even at
the top, where it is surmounted by an enormous floating
bladder six or seven feet long, which affords a favorite rest-
ing place to the ses otter, The account, indeed, is appa-
rently so fabulous as given hy Mertens in an interesting
paper on the botany of the Russian possessions in America,
that it could not be believed did it not depend upon unques-
tionable authority. The filiform stem (which is about as
thick as pack thread) when two or three feet long, swells
suddenly above into a globose bladder. From rthe lop of
| this springs a tuft of germinate leaves, mostly rising on
five petioles. These leaves are lanceolate and membrana-
ceous, from one to two feet long, and two inches broad in
the center. As the plant grows older, the stem increases
enormously in length, but only slightly in thickness. The
globose bladder swells into a turnip-shaped or retort-like
cylinder, six feet long and four feet six inches or more in
diameter, in the widest part, the lower extremity gradually
passing into the stem. The leaves, which at first were
marked with a few faint nerves, split in the direction of the
latter, cover a large space by their entangled mass, and
attain a length of twenty-seven fect or more. Where the
plant grows in any quantity, the surface of the sea becomes
| impossible to boats, in consequence of the dense floating
| masses of vegetation. The stem is employed for fishing
|lines when dry, and the large cylinder is used asa siphon
for draining water out of boats, in the same way that another
| seaweed—the Ezklonia buceinalis—is used frequently at the
Cape,

Bees and Flowers.—A writer in the Midland Naturalist
says: “Bees, when gathering honey, seem to me fand I
Here, too, in the elaboration of minute de- | make the remark after many observations) to confine them-
selves during any given excursion to flowers of the same
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JAPANESE BRONZE VASE,

pean artists,
signs on the collars and the rim and in the superbly exe-

THE MOUSE-EATING SPIDER AT THE Z00,

This formidable insect is one of the latest arrivals at the
Zoological Gardens, Regent's Park. It comes from Babia, |
a maritime province of Brazil, and is common in the South
American forests, Its body, which is covered with hair, is

{ labor such as only oriental workmen practice.

family. Thus, when I have watched a bee or butterfly
gathering honey from a rose 1 bave found that when it next
alights it is invariably on another rose, and on no other
' To this the editor adds the following notes from

cuted handles, we see the evidence of a patient, painstaking

Large Cuttle Fish. | lower.’
‘
All exact information about gigantic Cephalopoda is of Kerner: ** Flying insects in their search for nectar frequent-

three inches in length, and its legs are in proportion; so |
that, when extended, it is about as big as a cheese plate. It

interest not only as showing what immense marine creatures | Iy confine themselves during their rapid visitation of succes-
do exist, but as preparing us for the possibility of meeting | sive flowers to the blossoms of one and the same species

feeds on mice and small birds, which it catches by spring- | with still greater. Prof. Verrill has collected s great deal of | For example, in 8 meadow at Trins, in the Gschnitz Val

ing suddenly upon them from ambush in the hollow of a
tree or beneath a large leaf.

- - = s ! ° e R ke
accurate and recent information as to the North American | ley, I saw Bombus montanus visiting only the inconspicuous

At the Zoo it is fed chiefly on | species, of which he publishes a list in the April number of | lowers of Authyllis alpestris, whilst the numerous and far

a large kind of cockroach (twice as big as those often met | the American Journal of Science, from which we cull the fol- | more striking nectar-bearing flowers of Pedicwlaris Jacguin

with in our kitchens), which comes to England in the cages
in which certain animals are imported, and have hitherto

been a great nuisance 1o the manngers of the gurdo:ns.—'

Graphic.

lowing: On November 2, 1878, a fisherman was out in a|and P, fncarnata were passed over.  Contrariwise in an
boat with two other men near Leith Bay Copper Mine, Notre | other place, in a meadow in the Padail Valley, I saw this
Dame Bay, when they observed some bulky object not far | same species of bee buzzing from one FPedicwlaris lower to

{from shore, which they approached, thinking it might be' another, whilst passing over the intermixed Antiylies alpes-

THE GIGANTIC MOUSE-E

AT THE ZOOLOGICAL GARDENS LONDON.—(Natuml Size.)

ATING SPIDER
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i On this passage, Dr. Oglo, the English editor of
Kerner's work, remarks that a similar observation as to the
habits of bees was made by Aristolle, “ A bee,” ho says,
“on any one expedition does not pass from one kind of
plant to another, but confines Hsolf to u singlo species, for
instance to violets, and does not change uotil it hax fisst
returned to the hive
Hydrid Fishes,—According to Mr, R. B, Roosovelt, the fish
hatehing Commission have raised hybrids between tho follow-
ing specios af lehies: Sulmon troul with whitefish; salmon | ** the trade” genorally.
trout with brook trout ibrook trout with fresh water herring, | There is another class of uoknown patents which are very
with California salmon, and with the California mountain | like undeveloped mines of legally enfoined enterprises, of
trout; shad with stripod buss and hereing. OF theso crosses | no profit to the owners and of no use to the world,  Some
there are the young, now in the hatehing honse,of the galmon [ of these patents lie usoless booause the holders have not the
trout brook trout, brook tront Californin salmon, and brook | wisdom, energy, or money to push thom. There nre mon
trout California brook tront, It is obgervable of all hybrids | who nre keen enongh to gee the failures and note the short-
that they are usually more shy and wild than eithor of their | comings of others and cover their unprotected openings,
parents, and™hat in appearance they generully favor their | yet who cannot understand their own advantage They ean
Iarger parent. The cross belween the brook trout and Califor- | invent and discover, perfect and improve, but they hardly
nin salmon, and the salmon trout and hrook trout bid fair to | know what to do with their croation or improvement. To
be fine fish. Those now in the hatehery are eight inches long, | be of any profit to them it should be made of use to others;
It I8 to be hoped that further careful experiments muy be | but they neglect proper means of publicity, and eventually
made to aseertain whether these hybrids are fertile and | the invention or improvement is forgotten until some ** live!
capable of producing fertile offspring. min brings it out in diffarent form, but perbaps no better
The Mullein.—The common mullein, regarded as but a|shape, and claims the honors and reaps the: profits, It is
common coarse woed in this country, and &0 common in | then, {F ever, these slow conches heave in sight, Then they
fields us to often prove a nuisance, is cultivated in England | begin to bluster about. prior claims and prior discovery.
for its beauty. A writer in the Gardeners’ Chvondels says | But gencrally the vnterprising telnventor (ukes all the hon-
that it **is well worth the attention of both amateur and Inrs, gives his own name fo the invention, and gets the emolu-
professional gardeners.”” It secms that it is known in En-  ments that attend on success.—Boston Journal of Commeree,
gland by the common name of “Aaron’s Rod.” ** There are | —~—core—
two reasons,” says this writer, ““ why it should be called by : Submarine Topography.
this name: first, the Romans dipped the stems in tallow, and | The cosst survey steamer Blake, Commuander J. R. Bart-
burnt them at fuperals.  Secondly, the simple spike isloog, | lewt, United States Navy, recently returned from a cruise
evlindrical, and on it is & quantity of densely packed, very | taking soundings, serial temperatures, ete., in the course of
large, handsome golden-yellow flowers. The stem ig five | the Gulf Stream, uoder instructions from €. P. Patterson,
feet high. The flowers, when dried in the sun, give out a ISupcrinlundont of the Coast and Geodetic Survey, has
fatty matter, which is used in Alsace as a cataplasm in | brought some very interesting data in regard to the depths
bemorrhoidal complaints.  Formerly the plant was called | of the western portion of the Caribbean Sea, The depths
barbascum, from barde, meaning a beard, an allusion either | and temperatures obtained last year in the ** Windward
to the shaggey nature of its foliage, or else to two of the five | Passage " between Cubn and St. Domingo were verified, and
stamens, which are hairy, \u few hauls of the dredge taken directly on the ridge in this
| passage. The data obtained render it very probable that a
| large portion of the supply for the Gulf Stream passes
Private Patents. through this passage, and that the current extendsin it to
Secret processes in manufucture are not uncommon now  the depth of 800 fathoms. A few lines of soundings
and here, notwithstanding the reasonable cost of a patent | with serial temperatures were run from Jamaica fto
and the facilities for obtaining it. In England, where the | Honduras Bank, via Pedro and Rosalind Banks, and it was
cosl and trouble of procuring a patent is much greater than | found that the temperature of 89%4°, obtained at all depths
here, these socret processes and receipts ave very common,  below 700 fathoms in the Gulf of Mexico and the
and the visitor to manufacturing establishments is fre-| Western Caribbean; could not enter through this portion of
quently interdicted from a thorough exploration. The the sea. But the temperature at the depth of 800 fath-
practice is a perfectly proper one, a5 an inventor as much | oms on the ridge in the ‘* Windward Passage,” hetween
owns the product of his brain aod skill as the money he has | Cuba and Hayti, was found to agree with the normal tem-
carned; but there is always more or less risk attending the | perature of the Caribbean and Gulf of Mexico, viz., 8015
attempl to keep secret any profitable knowledge. If only  Soundings were taken between Hayti and Jumaica, develop-
one man possesses the secret, it is liable to be lost by bis ing a general depth between these islaunds not exceeding
sudden death, to be possessed again only by a re-discovery. 800 fathoms, except where broken by a remarkably
And although a certain prominent public lecturer may have | deep chaonel connecting the waters of the main Carib-
sttached undue importance 1o what be calls ** the lost arts,” | bean south of St. Domingo with those north of Jamaica.
it is undoubtedly true that there have been lost to the world | This channel runs close to Hayti with a greatest depth
really valnable facts in mechanics and chemistry and other | of 1,200 fathoms, and a general depth of 1,000
arts and sciences by these altempts at secreting facts. fathoms. Its course is northerly along the western
But there are patents in use which belie the term. Any-|end of Hayti, where it does not exceed a width of five or
thing that is patent is * koown " or ““seen,” the terms being | six miles; thence westerly, south of Navassa Island, with a
synonymons.  Yet there are methods of manufacture, com- | tongue to the northward between Navassa and Formigas
positions of muterials, and machines for operation which | Bank, and another to the westward between Formigas Bank
bave been patented and yet bave never become known to | and Jamaica. A line of soundings was run from St Tago
the public. Tn some of these instances this withholding of |de Cuba to the east end of Jamaica, where n depth of
public information is designed and intentional, the bolders | 8,000 fathoms was found twenty-five miles south of
of the patents working it for their own profit, and believing | Cuba.  This deep place wis found by subsequént soundings
that to be better for them than sbaring it and receiving | to be the eastern end of an immense deep valley extending
a royalty. It must be acknowledged that these are wiser from between Cuba and Jamaica to the westward, south to
than those who depend for their monopoly on their confi- | the Cayman Islands, well up into the bay of Honduras, The
dence in buman patnre—in human fealty—and run the rigk { Caymun Islands and the Misteriosa Bank were found to be
of losing their advantage by death or unfaithfulness; for at | summits of mountains belonging 1o a submarine extension
the worst those who would ghare in the profits of the!(exceedingly steep on its southern slope) of the range run.
pateated article may be compelled to pay fairly for it. ning along the southeastern side of Cuba. This deep valley
The number of these private patents which are held and (is quile narrow at its enstern end, but widens between the
used would surprige one who did not have good opportuni- 1 western end of Jumaica and Cspe Cruz, where the sound-
ties o ascertaio the facts.  And some of them are wonders |ings were 3,000 fathoms within fifteen miles of Cuba,
of ingenuity and skill. One noted only a few days ago is o {and 2,800 fathoms within twenty-five miles of Ja-
case in point.  Among the productions of a busy concern | maics. Near Grand Cayman the valley narcows ngain, but
recently inspected was that of drawer-knobs of wood, The | within twenty miles of this island a depth was found of
extremely low price at which these knobs were sold was a | 8,428 fathoms, The deep wator was carried as far as a line
surprise uniil the process of manufucture was witnessed; | between Misteriosn Bank and Swan Islands, with 8,010
then it was apparent that the trifling price asked allowed o | fathoms within fifteen miles of the latter, On a line be-
bandsome margin for profit. A boy sat at & machine | tween Misteriosa Bank and Bonacea Island there was a gen-
placing bored cubes of wood on s projecting pin that pre- | eral depth of 2,700 fathoms, nnd a depth of over 2,000
sented el almost us fast as he could conyeniently handle | fathoms extended well into the Guif of Honduras. Belween
the blocks.  Yet, every time he placed a block on the pin, n | Misteriosa Baok nnd Chinchorro Bank the soundings were
finished knob was thrown off, requiring only the insertion | regular at 2,570 fathoms. North of Misteriosn and Grand
of a plug with which to secure the knob 10 the drawer, und Cayman to the Tsle of Pines and Cape 8t Antonio the
varnishing 1o be ready to pack for the market. When the } soundings were generally 2,600 fathoms.  The serinl tem-
machioe I8 prepared with the proper cutters It will turn al- | peratures agres, in relation to depth, with those obtained in
most any form of knob required, and being fed with the | the Gulf of Mexico by Licutennnt Commnnder Sigabee, and
materinl in blocks it ix abwolutely automatic. “ Only (wo I in the Bastern Caribbean by Commander Bartletr; decreas-
of ihese machines were made,” said the sperintendent. | ing from the surface to 801" at 700 fathoms or less, and
¢ “Where is the other?” wanasked. “ Out In the barn,” was | constant at that temperature for all depths below 700 futh
the answer.  Here was o combination of self-acting tools |oms. At depths greater than 600 or 700 fathoms the hottom
that bad heen patented, and yet not used except in the con- '[wm- always found to be ealearcous ooze composed of ptero
“cern where It originated, and so prolific was it in product | pod shells with small particles of coral, These pterapod
that & second machine bad been fonnd unnecessary. ahells, as noted in previous expeditions by different nations,

Thix I8 but u single instance of the use of an unknowr
though patented article.  Some of the work done nnd some

ourious,

contly at o bolt-making concern.  Some of the processes in
the production of ** bright goods "~ those from stiff polished
wire—practiced fn certain coneerns, nnd some of the opera-
tions in sheet metaly, although patented, are unknown to

&
-

\

appoear to bo an important faotor In the determination of (he
movements of great bodies of sea wator.  The ridge st the

—

of the modes of work and action of these machines are vory | ** Windward Passage " s bare coral roek, and on the south
It would quite nstonish the reader if it was proper
to desoribe the action of machinery seon in operation re-

side the pteropod shells were found to bo much more nume-
rous than to the northward of the ridye,

Soundings and serinl temperatures being the special ot
jeots of the cruise, dredgings were only incidentally st =
tempted, for the purpose of reconnoiterivg, as it were, the
ground; and it was found that the arca pussed over was not
nearly 8o rich in animal 1ife as that in which dredgings wers
made last year under the leo of the Windward Islands, at
the eastward of the Caribbenn Sea

The development of the extraordinnry submarine valley
in the Westorn Caribbean Ben is n matter of great interesy,
considered ww o physienl feature. This valley extends in
length 700 statute miles from between Jamaica and Cuba
nearly to the head of the Bay of Honduras, with an averags
breadih of cighty miles. Curving around between Misterf:
osn Bank and Yuecatan, and runniog along between Cubg
and the ridge of the Caymans for a distance of 430 miles,
with n breadth of 105 miles, it covers an aren of over 85,009
square miles, having a dopth nowhere less than 2,000 fath.
oms, except at two or three points (the summits of submy.
rine mountaing), with a greatest depth, twenty miles south
of the Grand Cayman, of 8,428 fathoms; thus making the
low island of Grand Cayman, searcely twenty feet ahove the
gea, the summit of a mountain 20,508 feet above the bottom
of the submarine valley heside it—an altitude exceeding
that of any mountain on the North American continent
above the level of the sea, nod giving an altitude to the
highest summit of Blue Mountain, in Jamaicy, above the
bottom of the same valley, of nearly 20,000 feet—an altitude
as great, probably, as that of the loftiest summit of the
Himalayas above the level of the sea.

For the decpest portion of this great submarine valley, the
Superintendent of the Coast and Geodetic Survey has
adopted the name of * Bartlett Deep.”"—XN. ¥. Herald,

O
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CAPT. DOBBINS'S SELF-RIGHTING LIFE BOAT,
Capt. D. P. Dobbins of the Life Saving Service reports
the practical success of the life boat built on his plan, the
construction and testing of which was provided for by Con.
gress last spring.  Capt. Dobbins reports as follows to Supt.
Kimbull:

“ The self-righting surf boat authorized by letters of March
3 and 4, was completed and tested Thursday, June 17, by
the keeper and crew of Life-Saving Station No, 6, under my
personal supervision, The boat proves to be a perfect suc-
cess. It will right instantly and carry ber entire crew around
with her when full of water as she is, on righting, and with®
her crew at their stations. She shows a side of over six
inclies out amidship, so she can be bailed readily. Sheis
very stable or stiff under foot and in a seaway. It was quite
difficult for the seven men to capsize ber, full as much so as
it is for the crew of the English self-bailing and righting
life boats to capsize them. The prescribed beam of the boat
made it difficult to secure the ready righting I claim for my
own dimensions, but T have succeeded at the loss of a
heavier boat than I designed for a practical surf boat. She
will weigh not over 1,000 pounds, however, which is 600
pounds less than our ordinary surf boats weigh. She is
roomy, stout, stanch, and strong, and pulls easily, and isa
most beautiful sea boat.”

This boat, which is not to be patented, dispenses with the
heavy keel of the life boats now in use by the Service, and
is “* self-righting " by virtue of its model.

i P

Walnut Timber from Arkansas,

The towboat Ida reached New Orleans, out of the Arkan-
sas River, on Juve 8, with a waluut log raft of unusual pro-
portions, Additional interest attaches itself to this raft on
account of it being part of an order for 10,000,000 feet from
a Bridgeport, Conn., sewing machine factory. The growing
scarcity of this desirable wood in the Eastern States, and
the demand by European furniture makevs bas developed
distant sources of supply. The raft in question had been
ninety days muking the trip from tha forests ulong the W hite
and St. Francis rivers, in Arkansas, and in that time drift,
five feet deep, had accumulated beneath the logs. OF these
the raft contained 2,500, 2,000 being walnut and 500 ey press.
The latier are used as buoys for the heavier timber, This
log island measured 400 by 208 feet, and many of the walout
logs wore over six fect in diameter. They were cut by a
band of 200 Canadinns who are adepts at working in hard
timber, und can get out 500 logs per day under favorable
circumstances. From New Orleans the logs go by mil to
New England, this transportation being found to be just §2
per 1,000 less than by steamship. Col. 8, M. Markel, of
Missouri, has this contract, and has orders for walnut logs
from Liverpool parties. The raft in gquestion contained
0}00.& feet, and is among the frst shipments of the kind to
the :

A Salo of ¥ancy Oattle, )
An important sale of short-horn cattle took place st Chi-
cago the lust day of June, The cattle were the property of
Hoo, M. H. Cochrany, of Compton, Canada, and Col, Le G.
B, Cannon, of Burlington, Vermont. The Seventh and
Eighth Duchesses of Hillhuvat brought eight thovsand dol-
lars each,  There were sold altogether thirty-two cOws,

lnvn-rm:hu: $905. and bringing in all £31,680, Eleven bulls
were sold for §6,845, an averuge of $629,

1
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The Sense of Smoll,

Thoe gense of smoll is composed of two parts—n physical
and nervous. The Schneiderian mucous membrane s the
physical portion; the first pair of olfactory norves consti-
tutes the nervous portion,  The Sehneiderinn mucous mom-
brane (named in honor of Schneider, who fiest demonstrated
that the nasal seerotions eamo from rucimose glands in this
membrane, and not from the brain, a8 was formerly sup-
posed) lines the entiro nasal cavities,  'The olfagtory por-
tion, with which we have to deal in the study of the senso
of small, is easily distinguishod from the rest of tho nasul
passages; in man, the sheep, and the ealf, it is yellow; in
wost other mammulin it I8 of o brownish tinge; it is softer
and thicker than other portions of the nasal mucous mem-
brane.  Inman the epithelium of the olfactory membrane
s coversd with vibrating cilin, which are absent in most
quadrupeds; this difference of structure probably is one
canse of the inferior acuteness of the sonse of smell in man,
The olfactory membrane is limited by a tolerably well de-
fined outline to thy superior and middle turbivated bones
and the upper part. of the septum nasi;  This portion only
is capnblo of recoiving odorous impressions.

Tho olfactory nerve or ganglin has three roots, the exact
origins of which have not been definitely made out; the ex-
ternal root, which is of white matter, has been traced to the
corpus strintum and optic thalamus, anterior commissure,
and some fibers to the convolutions of the island of Reil,
The middle or gray root arises from the caruncula mam-
millaris in the anterior lobe.  The inner root of white mat-
ter arises from the inner and back part of the anterior lobo,
and is probably connected with the gyrus fornicatus, These
conlesce and run forwanrd to the cribriform plate of the
ethmoid bone, where there is a bulbous enlargement, from
which are sent down the showers of filaments going to the
olfactory mucous membrane.  These filaments divide and
subdivide, forming microscopic plexuses in the substance of
the olfactory membrane, and appear to terminate between
the fusiform cells of that membrane. The olfactory mem-
brane also receives filaments from the nasal branch of the
fifth pair of nerves, and is in direct communication with
the spheno-palatine ganglion of the sympathetic. It seems
probable that the sense of smell is due to the solution of the
emaunations from bodies in the fluid secreted by the raci-
mose glands of the olfactory membrane, and in this condi-
tion coming in contact with the terminal filaments of the
olfactory nerves produces a molecular chunge, cither ehemi-
oal or physiological, which change, when transmitted to the

brain, gives rise to the sensation. As a general rule the
longer the olfactory membrane is exposed to a particular
odor the longer its effects continue; and in some cases it
may be pereeived for quite a while after the odoriferous
substance has been removed. A person once having per-
ceived a certain scent, will sometimes recognize the same odor
(even though he may have forgotten it) without anything
causing an idea of it,save perbaps an irritation of the ganglion.

This ganglion is situated, according to Ferrier, in the tem-
poro-sphenoidal convolutions, and is by him regarded as the
psychological center of the sense of smell. —Medical Bulletin,

The Eating of Clay.

Among the extraordinary passions for eating uncommon
things, says Prof. Johnson (Chemistry Common Life), is
to be reckoned that which some tribes of people exhibit for
eating earth or clay. For instance, in Western Africa, the
negroes of Guinea have been long known to eat a yellowish
earth, there callgd Caouac, the flavor or taste of which is
very agreeable to them, and which is said to cause them no
inconvenience. Some addict themselves so excessively to
the use of it, that it becomes to them a Kkind of necessity to
their lives—as arsenic does to the Syrian peasants, or opium
to the Theriaki—and no punishment is sufficient to restrain
them from the practice of consumiog it. When the Guinea
negroes used in former times to be carried as slaves w the
‘West India islands, they were observed to continue the cus-
tom of eating elay; but the caouac of the®*American islands,
or the substance which the poor negroes attempted in their
new homes 1o substitute for the African earth, was found to
injure the health of the slaves who ate it. The practice
was therefore long ago forbidden, and bas now probably
died out in the West Indies.

In Martinigue & species of red earth or yellowish tufa was
still secretly sold in the markets in 1751; but the use of it
hus probably ceased in the French colonies also.  In East-
ern Asia a similar practice of eating enrth prevails in vari-
ous places. In the island of Java, between Sournbaya and
Samarang, Labillardiere saw small square reddish cakes of
earth sold in the villages for the purpose of being eaten.
These were found by Ehreuberg to consist for the most
part of the remains of microscopic animals and plants, which

had lived and been deposited In fresh water.  In Runjeet
Valley, in the Sikkim Himalaya, a red clay occurs, which
the patives chew ws 4 cure for the golter. The chemieal
pature of the substance has not boen examined. In North-
ern Europe, especlally in the romote parts of Sweden, a kind
of earth known by the nume of bresd meal, is consumed in
handreds of eartloads, it is sald, evory vear.  In Finland a
similar earth Is commonly mixed with the bread. In hoth
these cuses the enrth employed consists for the most part of
the empty shells of minute infusorial anlmalenles, in which
there cannot exlst apy ordinary nourishment. In North

L also, on various occasions, where famine or neces
sity urged it, a similar substance, under the name of moun.
tain meal, hus been used as o means of staying hunger. In

- Scientific Dwmerican,

South America, likewise, the eating of clay prevails among
the native Indinng on the banks of the Orinoco, and on the
mountaing of Bolivia and Peru.  Humboldt states that the
earth eaten by the Otomne Indians, on the Orinoco, is an
unctuons, almost tnsteless cluy—itrue potter’s earth—having
n yellow-gray color, in consequence of the presence of oxide
of iron.  This they select with great care, and they are even
able Lo distivguish the flavor of ong kKind of carth from that
of another. At the periodical swelling of the river, which
lusts from two to three months, and when all flshing is
stopped, they devour immense quantities of earth.  Aun In
dian will eat from one-quarter of a pound to one pound and
u quarter of this food daily. A similar practice prevails in
the hill country of Bolivin and Peru.  Dr, Weddell saw a
species of gray colored clay exposed for sale in the markets
of La Paz, on the Eastern Cordilleras, and which was called
by the native name of Palsa. The Indians, who are the
only consumers of it, eat it in large gquantities with the bit-
ter potato of the country. They allow it to steep for a cer-
tain time in water, so us to form a kind of soup or gruel,
and season it with salt. At Chiquisnea, the capital of the
State, small pots made of an carth called (haco are exposed
for sale. These are eaten like chocolate. The eating of
cortuin variebies of earth or clay may therefore be regarded
ns a very extended practice among native inhabitants of
tropieal regions of the globe. It serves, in some unknown
way, to stay or allay hunger, stilling, probably, the pain or
eraving to which want of food gives rise. It enables the
body to be sustained in comparative strength with smaller
supplies of ordinary aliment than are usually necessary; and
it can be enten in moderate gquantities, even for a length of
time, without any sensible evil consequences. A fondness
even is often acquired, so that at last it comes to be regarded
and caten as a dainty.

Botanical Notes,

Influence of Light on Size of Leaves.—M. Ch. Flahault, in
the Annales des Seiences, brings forward additionnl observa-
tious to support his view that under equal conditions, the
leaves of plants of the same species are larger in proportion
18 wo go northwards, these relatively larger dimensions be-
ing due to the duration of light of relatively feeble intensity.
In cases where the chlorophyl is formed in the absence of
light it must be formed al the expense of the materials stored
up in the tissues. The importance of these reservoirs of
nutriment is still greater in the case of flowers. Thus, in
the case of hyacinths, both blue and red. M. Flahanlt found
no difference in the color of the flowers grown in the light
or in the durk, the color being manufactured from the stores
of material in the bulbs.

A Wonderful Tree.—Buaron Ferd. Von Musller says in bis
““ Eucalyptographia,” that one of the grandest trees of the

57

d'Este, Duke of Ferrara, the patron of Tasso, set the fashion
of making collections of foreign plants and fAowers, The
carliest public botanic garden was founded by Cosmo de
Mediei, in 1544, for the University of Pisa, The following
year one was founded at Padun,  In France, the earliest ho-
tanic garden was founded at Montpellier toward the end of
the sixteenth century; and in Germany, that of Giessen was
egtablished in 1614; and in the Low Countries, that of Leyden
dated from 1577, In England the Royal Garden at Hampton
Court was founded by Queen Elizabeth, and supported by
Charles I1. and George ITI.  Those which followed and still
remain were: Oxford, founded in 1632; Chelsea, in 1673;
and Edioburgh, in 1680, The origin of Kew as a scientific
ingtitution was entirely due to the Hanoverian princes. Dur-
ing the reigns of George IV. and Willinm IV. Kew was
much neglected; but since that date, owing to the efforts of
Lindley and Hooker, this state of things has been remedied.
Plant distribution to all parts ¢ the world is extensively
carried out from the gardens, ¢specially thal of cinchona,
caoutchoue, and Liberian coffee, The herbarium is the
largest in the world. The example of Kew in the matter of
rmuseums and economic botany has been followed by Ham-
burg, Berlin, Ghent, Paris, Boston, and the English colo-
nies. Recently the whole vegetable collections of the India
Museum have been transferred to Kew. Mr. Dyer stated
that one of the most striking features of the gardens was the
enormous correspondence with the botanic establishments of
the colonies.

An Interesting Botanical Fact has been discovered by M.
Lemoine, of Nancy, who finds that the stigmas of double
flowers ate capable of fertilization by the pollen of single
flowers, with the result of vielding seeds which in the ma-
jority of cases produce double flowers.

——_— - —

Setting Type by Telephone.

The London Zimes contains an article describing the sys-
tem of telephonic reporting adopted by that journal, in order
to have the latest and fullest report of the speeches made in
the Houses of Parliament. Permission having been obtained
from the Metropolitan Board of Works to lay down the ne-
cessary wires in the subway of the Embankment, a new con-
nection between the House of Commons and the Zimes office
was formed, and one of Edison's loud-speaking telephones
placed at either end. The immediate result of this arrange-
ment has been to bring the compositor at the machine into
direct communication with the Parlismentary reporter at
the House, and to enable the debates to be reported and
printed from half to three-quarters of an hour later than
had previously been possible. The notes made by the re-
porter can be read directly into the telephone receiver in a
room adjoining the gullery either by the reporter himself

globe, and one of the greatest wonders in the whole creation
of plants, is the Bucalyptus diversicolor. Astounding records |
of the height of this tree have been given. The Messrs, |
Muir faw trees with siems 300 feet high up to the first branch, |
and Baron Von Mueller himself noticed muny which ap. |
proached to 420 feet in their total height.  When closely |
growing the young trees may have n comparatively slender
trunk, so much so that a tree 180 feet high may show « stem |
hardly more than a foot in dismeter. In such a case the |
is | foliage, for want of space, is also only scantily developed, |
and the ramifications are but short in proportion to the tall-|
ness of the stems.  Inthe mast-like straightoess of the trunk
and the smooth whiteness of its bark, this superb tree imi-
tates completely the variety regnans of E. amygdalina, of
Southeast Australin, with which also, and perbaps solely, it
enters into rivalry as the tallest tree of the globe,  Even the
loftiest trees muy not have been found out yet in the secluded
humid forest valleys, in which £ dicersicolor, like E. amyg
dalina, rejoices most and luxuriates to the greatest extent,
But possibly in the 200 miles of uninterrupted leogth of
Sequaia forests, a few years ago rendered known to exist in
Southern Californis, mammoth trees of Seqguole Wellingtonia
or 8. sampereirens may occur, which possibly excel in stu-
pendous height even the famous individual trees of the |
Calaverus grove,

Big Trees of the West.—Case’s ** Botanical Index " gives the |
following record of some large trees growiong in Indinon: |
Chestnut. —Iun Jackson County there are to be found the
largest chestnut trees in the State,  Thoy are veritable giants,
located about three miles southenst of Seymour. One of |
these measures 22 feet in circumference 2 feel above the
ground, and the height to the fimt limb is 70 feet.  Sasa
fras.—This tree attains a remarkable size on tho Lower
Wabash. One of theso, one mile and n hall weat of Spring-
field, Is fully 8 feet in dinmeter, and for more than 60 feet
clear of limbs nnd knots. Its helght in full is 85 feet, 1
Catalpa.—In this same region and along the Wabash the
catalpa grows slender and tal), and in great ubundance. Tt
is used for both fence rails and posts, and for durability
stands next to the black locust,  Syeamore,—The glant tree
of Indiana, in all probability, is & sycamore in the White
River bottom, not far from Worthington. 1t I said to be 48 |
feer in cireumference, and has & solid trunk. At a lmlgm
of 25 feet it branches into three or four limbs, one of whieh |
must be more than 5 feet in diameter.  The tree is not quite |
round, but still it is quite regalar.

Botanical Gardens.—A paper on the hotanieal enterprises
of the empire was read, May 11, to the Colonial Institute by
Mr. Thiselton Dyer, Assistant Digector of Kew Gardens, |
The lecturer gave a history of botsnieal gardens, which date
from the middle of the sixtecuth century, when Alfouso

:'l’he water fo this spring stands at 547,

when relieved or by another person employed for the pur-
pose; and the compositor, at his machine in the office, sits
with his ears in juxtaposition with the other terminal of the
instrument. The plan which has been found the most effi-
cacious for the purpose of shutting out distracting sounds
| of other kinds is to place the disk of the telephone above

| and behind the compositor, and then to arrange two tubes,

each with two trumpet-shaped extremities, in such a man-
ner that these extremities are applied at one end to the two
sides of the telephone disk and at the other end to the two
| cars of the compositor, The compositor is also furnished
with a speaking instrument, with a key for ringing a bell,
and with a bell which is rung from the House, a simple
code of bell sigoals, consisting of one, two, or three strokes,
suficing for the ordinary requirements of each message.
The compositor announces by the bell that be is ready, re-
ceives a sentence, strikes the bell to indicate that be under-
stands it, sets up the type with his machine, strikes the bell
again for the reader to continue his dictwtion, nnd so on
until the work is carried as far as time will allow. If there
is any doubt or difficulty about the words, a bell signal will
cause them to be repeated, or explanations can be sought
nod received by direct vocal communication. In this power,
indeed, resides one of the chief advantages of the method,

| and one which ought to lead to greater accuracy than bas

ever previously been sttainable, The names of people,
pluces, ate., can be spelled out letter by letter if there is
uny doubt about them.
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1ce Gorge at Newton, N. J,

An interesting ravine, in which natamal ice remains
throughout the sumeer, is attracting local interest at New-
ton, New Jorsey. It lies at the foot of Blue Mountain, is
sevoral bundred yards long, from ten (o thirty feet deep, with

| onves and clefts in the rocks, filled with ice. The shade at

the gorge is deseribed as very dense, the sun apparently
nover penetrating it. The bottom of the gorge is covered

| with fee, and the little caves and crevices are filled with it.
|Tho parapet of the wountain, like the Pulisades of the

Hudson, in very nearly perpendicnlar, and rises about 400
foot above the ravine, through which a current of cold
alr sweeps constantly.  The thermometer, which registered
in the nioetioa in Newton, marked 38° at the bot
tom of this gorge—too cold for one to remain there any
length of time, A few feet from one end of the gorge a
spring of the most delicious sparkling water bubbles up. h
tustes slightly of Iron, and is very satisfying to the |

The ownur

farm on which the gorge is found, says that it b'

sorted to for leo, 