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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. *

-
—_———eet O ——————

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,

—

AL & 2D



JuLy 3, 1880 Scientific American, 5

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 |

[Jury 3, 1880.

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.







