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(NEW SERIE

THE BUCKEYE AUTOMATIC ENGINE.

The accompanying engravings represent an improved auto-
matic cut-off engine, built by the Buckeye Engine Company,
Sulem, Columbiana county, Ohio. T'he manufacturers elaim
for this machine that it satigfies the conditions necessary for
the highest attainable economy in the use of steam, and,
the same time,
that it is so sim-
ple in construc.
tion ns to be but
a trifle more ex-
pensive than an
equally well de.
signed throttling
engine.

The slide valve,
shown in section
in Fig. 3, is in
one sense o small
moving steam
chest ; live
its

nt

the
steam onters
interior through
circular openings
in back or
cover, and thence
passes into  the
cylinder, whoso
ports mear its
ends are alter.
nately brought to
coincide with the
cylinder ports. .

The exhaust
takes place at the
endsof the valyve
into the ends of
the chest, thence
through  ample
passages into the
exhaust pipe
T'he tartuous ex-
Laost  passage,
avolved in the
use of the com-
mon slide valve,
is thus avoided.
As a result, the
indicator cards
show a remarka.
ble freedom from
back  pressure,
even at high pis-
ton speed, as will
be seen from the
disgram, Fig. 4.
The data for.
warded to us in
connection  with
this ecard ure
Uylinder 12x20,
speed 160 revolu-
tions ; scale of in
dicator 48 1bs. per
inch;stenm press.
ure, per guge, 8O
1bs. ; clearance 2§ per cont ; atmosphere 14 1bs.; mean ealon
Inted effective pressure, 30} Ihw.: horse power, 5593 ; and
water per horse power per hour, 1852, The reader, from this
can make Lis own deductions as (o the operntion of the
valves

its
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with proper strength of materinl, thus congiderably reducing
the clearance or wasto room.

To the oponings in the back of the valye nre fitted steam
metal self-pneling vings, which serve the purpose of insuring
a steamtight connection between the interior of the valve and
the live steam chamber in the back of

the chest, The area

j'z://. [

THE BUCKEYE ENGINE COMPANYS AUTOMATIC ENGINE

of these openings Is made just suffiolent to hold the valve to
{ Its sent, henco it is as nearly balunced ns Is practicable or
exhaust steam

| desimble,  As the valve chest contalns only

tho engines may be ran with the chest lid removed, and any
of

the ports leading to the

lonkange readily detocted. The cut-off valve works inside

the main valve, and alternately closes

evlinder e fixed eccentric operates the main valve, and
an sdjostable one operates the eut-off valve through the me
A small rock shaft

in & bearing in the

dinm of
the latter

prearing which formas a part of

works rock arm

[CS, CHEMISTRY AND MANUFACTURES.

#3.20 per .\nln.lm.
- = _Postuge prepaid.
the cat-off eceontric is effected by means of its connection
with two weighted levers contained In a circular case on the
engine shaft.  T'he outward movements of these levers ad.
vance the cccentric forward on the shaft, and two well tem
pered cast steel wire coil springs furnish the centripetal foree
which returns them when the speed slackens. It is elaimed
that the effect of
this arrangement
the
sensitiveness  of
the governor so
far under the con
trol of the engi-
ueer that he may,
by varying the
of the
springs, adapt it

In to ].!;u (]

tension
to the most wide
Iyvarying charne.
ters of resistance,

For instauce, in

flouring mills,
factories, ete.,
which are not

subjected to any
very sudden va
riations of load,
- 5O great a unifor-
mity of speed can
be obtained that
the

dne to

changes of

varation

ordinary

and pressure of

steam almost J¢

fies detection.
Saw mills, roll

ing mills, etc.,

1 are subjec
ted
den and extreme

0 very sad

changwes of resis

tance, will
quire a z .
dferent tension
to give the most

minute “}--\'
of load and steam
pressure

though

were

ns
all parts
absalutely

{rictionless

All the wearing
rock
and the connect'ng rod boxes are
'he

wre proportion

parts are made of the best

shaft, etc

material : the wrist pins

are of cast steel
of the best machine hrass and Babbitt's metal

shuft

wearing
surfaces and dimensions of wrist, ot
ally equal to those of the most approved o'as of engines

The same manufacturers also balld thio'tling engines

of

belonging to

with It '

the main valve gear and moving I'he movement of

the cut.off valye,
both as to

relatively to its scat In the main valve, is

thus, time and extent, just what its

would produce if the valve worked In a stationary seat, and
I'his
and the general aspect of the
'l 'lf‘
rod of the maln valve gear works horisontally, while the out

| was attachod diseetly to said eceentrie

!
oocontri '
Arrangemont I

will be clearly seen in Fig, 2,

engine is shown in the front view, Fig. 1 eccentrio
off eceentrie rod Inclines downward, so that its attachment
o 1t rocker nrm may be on & level, or nearly so, with the
center lino of the main rock shaft

The stem of the cut-off valve passes through the hollow

The absetice of cxhanst passages in the eylinder and valve .
“i"" the additional ld'.llll‘t' that the face of the valves

juny be as close W the bore of the evlinder as Is consintant !

A\

stom of the maln valve, and is connected to an upright arm

on the eut off rock shaft, on the end opposite to that to which

the scoenirie rod le attached The sotomatic adjustment of
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like design and finksh, and various other stylos, adapted for
rapid speed and special work,  Address, for further loforma.

tion. the Buckeye Bngine Company, ay above
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IS THE ETHER MATTER!

Thanks to the spectroscope, it is now known with reasona-

ble certainty that the elements which compose our earth ex.
ist also in other parts of the Universe, " There are indications
also of the existence of substances unlike anything we know;
but the fact, that such extra terrestrial elements appear to
act on light a5 our familiar elements do, has given rise to
the inference that the eomposition of the Universe is fairly
reprosented in kind by that of the cosmic atom which we in-
habit, in other words, that the substantial unity of the ma-
terisl Universe is practically demonstrated. Limiting the
term *‘ material Universe " to the system of things whichour
senses make known to us, the inference may not be far out
of the way; but there are reasons why the term should not
be mo limited. Tt would be absurd to suppose our feeble
sonses able to detect all the powers and properties of ele-
ments sach as we know in part: it would be still more ab-
surd to sssutme that our knowledge of the possible range of
matter, even in the earth, is anything like exhaustive. To
pronounce upon the composition of the Universe from our
menger knowledge of it Is consequently somewhat prosump.
tuous,

11 In enny to perceive that our range of knowledge is ex.
ceodingly limited. . Relatively few nerinl vibrations affect
our sense of hearing; an extremely narrow
fous andulations are visible to us: and
our cupacity o 1 :

e it e e o o
through 1608 snd. The Which & cast

unknowable, in the same
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of lumi.
Mndted ix | the results of which we shall now lay before our readers., We

y temperatars, ) OF aniy other | do not propose to discuss the validity of the patent, but only
accldont of matter. The earth might éasfly contaln number.
Tows kinds and grades of matter so rure or e dénso & to be

. | sl for more than cighteen years, when, on Decomber 5, 1870,

the passnge of the | attorneys for moro than two years, the applicant in one case
85 with overy | at least having offered an attorney #5,000 as & conditionsl
A mindium InfnIely miore dense or | foe, which was declined on nccount of the hopolessnoss of the
It in posuible, therofore, to | undertaking,
oneeIve, i of derlon of worldy of aif.
ferent orders, pervading esch other, matuslly unknown and | of Patents, boeame Woodbury's attornoys, and on April 26 fol.

space,
this line of thought something more than pur- | later, which wus just two weeks carlior than it would have

e r

'{ poseless speculation; and if there were not, one could hardly
' escapo it in contemplating the theory of light now generally
nocopted by the seientific world, a theory involving condi.
tions so astounding that nothing short of a new order of mat-
ter scems adequate to meet its requirements, Practically
there could not be an hypothesis which would answer the
requirements of a perfect hypothesis more completely than
that which attributes the phenomena of light to undulations
of a highly elastic medium pervading all space, It affords o
reasonable explanation of every phenomoenon in optics. More

than that, it enables the investigator to anticipate effects |
which no eye has seen. As Froanel observes: *Thero are certain |
laws o complicated and so singalar that observation alone, |

divine these enigmas, we must be guided by theoretical ideas
founded on a frue hypothesis, The theory of luminons vi-
brations presents this clhinracter and these preclous advan- I
tages; for to it we owe the discovery of optical lnws, the
most complicated and the most diflicult to divine,”

1t would exceed the limits set for this article even to enu.
merato the wonderful discoveries made by the theory of un-
dulations, and afterwards verified by experiment, some of |
the predicted phenomena being so strange, exceptional, and |
opposed to all analogy that the validity of the theory which |
revonled them can scarcely be questioned. Yet this most
sntisfying theory is based on the assumption that intorstellar
space, indeed all space which we have knowledge of, whether
occupied by ordinary matter or not, is pervaded by some.
thing inconceivably more solid and elastic than steel!

Attempts have been made to dispense with the assumed
othoreal basis of light by substituting therefor some ex-
oeasively rare form of ordinary matter. To meet the require-
monts of the case, such o gas would have to be very rare in-
deed ; at the same time it would have to possess an elastic
forcoe at least a million million (1,000,000,000,000) times as
great ns the atmosphere at the earth’s surface, conditions
quite inconsistent with the main body of our knowledge con-
corning gases, If material, the physical basis of luminous
undulations must be matter of an entirely different grade
from anything else we know.

Any comparison between ordinary matter and anything so
unlike it as the hypothetical ether must obviously be
taken ns suggestive rather than demonstrative ; nevertheless
the results of such comparisons give us perhaps as correct a
notion of the physical basis of light as we are able to enter-
tain, Our only clue to its possible qualities lies in the ex-
treme rapidity with which light rays traverseit, It is un-
derstood that the velocity of wave motion depends, other
things being equal, on the elasticity of the medium. Know-
ing the relative velocities of light and sound, Sir John Her-
schel ealeulated the necessary elasticity of the ether (in
other words, the amount of force which the wave theory of
light requires to be exerted at each point of space) as
| 1,148,000,000,000 times the elastic force of onrdinary air at
the surface of the earth. The atmospheric pressure is fif-
teen pounds to the square inch; the corresponding ethereal
pressure must therefore be about seventeen million million
| (17,000,000,000,000) pounds, a pressure which Professor
Cooke, of Harvard, translates into the weight of a cubie
mile of granite. The atmosphere counterbalances a column
of mercury thirty inches high. Could it be demonstrated in
a similar manner, the pressure of the ether would sustain a
column of mercury six times a8 high as the sun!

These numbers give but an approximate idea of the enor-
mous solidity of the adamantine something which the earth
sweeps through at the rate of eleven hundred miles a minute
without resistance! It pervades our bodies and we move
about in it with perfect indifference. As Professor Jevons
justly observes, all our ordinary notions of matter must be
laid aside in contemplating conclusions like these; yet ** they
are no more than the observed phenomenn of light and heat
force us to accept,”

Reogarded in the light of ordinary matter, the ether is
impossible and incredible; as extraordinary matter, or, as
we haveimagined, matter of a higher grade, It Ix consistent
and reasonable. If we admit one such higher or lower
grade of matter, the door is opened for the possible exist.
once of an infinite series of them,

The contemplation of such possibilities may at least
teach us not to be hasty in Hmiting the scope of the Universe
to elements such as we know,

- e o
THE WOODBURY PATENT,

The great intorest involved in this patent, and the cor.
responding efforts which have been put forth, both to sustain
and to defeat it, have induced Inquiry on our part, some of

to refer 1o some of the extraordinary circumstances connected
with its history.

The application—which was for an improvement in planing
machines—was filed, June 8, 1848 ; was rejocted, February
25, 1840 was withdrawn and §20 returned to the applicant,
October 4, 1852, It then lay ns dead as an antediluvian fos.

& new application was filed by Woodbury for the same sub-
ject matter, This was nosuccossfully pressed by different

On March 27, 1878, Fishor and Dunecan, Inte Commissioners

{lowing the patent was sllowed. 1t was Imwued throe days

aided by analogy, could never lead to their discovery. To ]

—

gone out in the regular course of business in the Patent
Office.  Buch an advance was, it is true, not wholly withont
procedent ; but ns it always creates Inconvenience und of
sion, it is only allowed in very ox casos. We
know of nothing in this easo that should huve given it such
o preferonce.

The main decision allowing the patent to Woodbury was
claimed to be justified by the ruling of Judge Fisher in the
Gray case.  But there, the time which had elapsed betwéen
the withdrawal of the old application and the filing of the
new one was lesy than two thirds as great as in the Woodbury
cage.  And as abandonment—which was the vital question
in this case—is specinlly declared by statute to be a question
of fact, to be determined by the circumstances of each particu-
lar case, this increased length of time was a proper element
to be taken into the account in forming n correct conclusion
here. But the Commissioner, without taking this eireum.
stance into consideration, nnd without waiting till the case
was legitimately before him, made o written order that it
should be decided on its merits, without taking the matter of
abandonment into the necount at all, which order or decision
was fully observed.

Let it be remembered that the statute has provided four
sepurate tribunals for the determination of questions of pat-
ontability, These rise in grade one above another, g0 that
throe appeals lie successively from one to that which is next
above it, upon the paymentof the prescribed fee in each case,
The next to the highest of these tribunals is the Commis-
sioner himself ; and although he may very properly give in.
formal advice to an examiner when consulted by him, he
should no more muke a binding decigion until the matter is
brought regularly before him than should any other appel-
late court, in a case still pending before an inferior tribunal.

But another act, quite a4 indefensible, remains to be no-
ticed. We have stated that the statute has provided that
abandonment should be treated as a question of fact. That
rule is made specinlly applicable to cases like this. Accord-
ingly, the 41st rule of official practice provides, in these old
rejected or withdrawn cases, that * Upon the hearing of such
renewed applieations of either class, patents will be refused
if it be found that the purties have abandoned their inven-
tions; and in order that opportunity may be given for the
production of proof of abandonment, or of two years' public
use, if either exists, an interference will, at the diseretion of
the Office, be declared between the renewed application and
all applications made, or patents granted, in which the device
in controversy hus been claimed or described.”

Now, the discretion which is thus to be exercised means a
sound and just discrotion, and not one that is controlled by
caprice or by favoritism, And there has never been a case
since the act of 1870 was passed, and probably there never
will be one hereafter, where such an interference, for the
purpose mentioned in the rule, was ever more imperatively
required then in this, But, as we are informed, the Com-
missioner gave instructions that, in this case, no interference
should be declared, and the patent was issued accordingly.

Now we do not intend to be unjust, or even uncharitable,
towards the Commissioner; but in all candor and sincerity,
we feel bound to say that these proceedings have altogether
been most extrsordinary, and well calenlated to create a sus-
picion that the strict impartiality which is so necessary
to secure that public confidence in the mansgement of the
Patent Office which is necessary to its ultimate success, has
not been here observed. The interests of the Office require,
not only uprightness in its head, but also the absence of
whatever may create a suspicion of the want of it. The
question naturally arises whether the same favor would
have been extended to this case, and the same alacrity mani.
fested in overstepping the line of strict official propriety, if
the matter had been in the hands of other attorneys. Right-
fully or wrongfully, the idea of rings within the Office, co-ope
mting with rings outside of the Offico, In not unnaturally
suggosted by the facts of this case than which nothing can
be more detrimental to the interests of thoe Office.

We have written not in malice or unkindness, but with an
carnest desire to benefit the Patent Office, and through it, the
greatbody of meritorious inventors whoso welfare we believe
to be in no little peril, The cheapest and most effectual way
of securing uprightness and propriety of action in any public
officer ix, in a candid and just way, to spread his acts or those
of others in like predicament fully before the publie.  This
is well calculated to prevent those mistakes which arise
through carelessness or inadvertence, as well as to correct
those which may have had & different origin,

o
THE PHYSICAL FORCES ARE MODES OF ETHER PRESSURE

Professor Challis, of Cambridge University, after long
and exhiaustive researches npon galvanic and magnetic
tion, concludes that the hydro-dynamieal theory of action i
. The theoretical nof 'l'llhll‘
magnetic phenomena is to be mﬁﬂir“d-ﬁﬂl'
tical deductions. The suthor belleves that the s of
theoretical physics, 1aid down in Newton's * Principia,” isby
no means confined to phyaical astronomy, Mw
the principles of all departments of natural philosophy
which have relation to physical force. His
galvanic and magnetic action have boen reached
ity with Newton's rules and principles. The i
conclusions, relative to the modus eperandi of Fil
forces, to which this system of philosophy seems to point,
are: That they are all modes of pressuroe of the ether; that
the forees concorned In light, heat, molecular attraction Q!‘& :
ropulsion, and gravity are dynamical results of vidrationd o
the ether; and that electricity and galvanie, ‘and magoetic
forces are due to Its pressure in steady motions. ¥y
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THE CULTIVATION OF OYSTERS.

The usual method of studying oysters and the oyster trado
is to swallow a dozen raw at n market stand., interview the
wholesale dealer in regard to the number he handles and
where hie gets them, chat for half an hour, perhaps, with the
master of an oyster sloop then clineh the whole with such
information as may be gleaned from the nearest encyclope-
din, This is the reporter’s method.  Much interesting know-
ledge is gained thereby; but, us we have already seen, more
is missed. The most important feature of the business, the
cultivation of ovsters, is invariably overlooked.

Having seen that, so far from being unknown in this coun.
try, as commonly reported, oyster breeding is an industry at
once cxtensive and very important, let us visit the oyster
farmer at home, and study the methods of his business, their
object, and the effect they have on the development of our
much prized and most delicious product of Neptune's king-
dom.

First, to the breeding ground.

To the casual visitor, : ailing over an oyster plantation, it is
the blankest of all cultivated areas. Ho sees but a wasto of wa-
ter, with here and there a protruding pole, and is bat vagunely
impressed when assured that as far as his eye can reach the
ground is coverad with crops in various stages of maturity.
Strange farming, under twenty feet of brine! In the middle
of a broad bay, perhaps & mile from shore, our tidy craft is
put about, and our skipper says we are over a ‘“patch ™ of
twenty acres devoted to this year's spawn. For miles around
the Sound is staked off for oyster beds, and hundréds, per-
haps thousands, of acres, belonging to other oyster farmers,
ure in use as breeding grounds,  As we drift across our twen-
ty-nere field, a dredge is thrown over, and a moment after the
quivering rope tells that the dredge is at work on the bottom.
We drift a boat’s length, und the eatch is hauled in—a bushel
or 50 of empty shells, half & dozen crabs, any quantity of
amber-colored “gingles,” and perhaps two or three oysters.

B - *“ Nothing here !" you are
tempted to say ; but look closer.
Every one of those empty shells,
wvery object that hasnot escaped
through the meshes of the net,
is coverad with rongh brown
crestures the size of one's finger
unil, They are oyster spat, that
i%, young oysters of this year's
spawning, now three months old.
T'hey firs. become visible to the
naked eye when about a week
old. A gingle the size of a
nickel coin carries half a dozen;
a nodule of coral as large as a
OYSTER SPAT. walnut bears twenty ; on half an
oyster shell you count fifty or sixty, perhapsa Hundred or
more, if you have patience 1o distingnish the little ones.
Who can number the thousand on a square yard, the mil-
lions on an acre, every inch of which is sown with promises
of future stews and fries?

As we pass to other grounds, the dredgeis cast on the gra.
velly shell-strewn bottom of o swift channel, in a quiet cove,
in deep water and in shallow ; each time the dredge is filled
with rubbish interspersed with old oysters, clams, scallops,
and other denizens of salt water. Here and there a bright
shell, a pebble, or = bit of coal will show an oyster spat ; but
a whole dredge full of stuff will carry fewer than a single
oyster shell from the breeding ground. It is the old story of
Nature eersus cultivation,

At spawning time last sammer, the waters over the several
arcas were equally filled with microscopic oysters, millions of
which were sent adrift by cach prolific parent. Thoey swarm
(ree and independent, like other young people, for awhile;
but the time soon came when they had to settle for life. At
this critical stage of thelr existence, those on the breeding
ground were plentifully provided with enticing resting places,
in the shape of clean shells, grvel, and the like, and they
settled in myrinds. Those which had Nature for nurse had
to take their chances, and on the uncultivated grounds the
chances were relatively few, notwithstanding the season was
an uncommonly favorable one for natural beds. The farnish.
ing of clean stools for the young spat is thus a matter of

BEED OVSTHRA—!, ?, AND § YEARS OLD. ‘

prlme importance in oyster caltare, and it is of .quu-pu.}
that the stools are provided at the right time. The pe. |

:

other conditions, from June to Au.
for each bed must be discovered

““with the knife,” that is to say, by dissecting the oysters.
By this, which is purely an Ameriean method of breeding, it
{ mattors little how deop the water may bo; shelly and gravel
will sink through a hundred foot as cortainly na throngh ten,

and clumsy contrivances for fixing tho spawn,

bors to obtain boat loads of them,
them during the five years of their development,
Examine one of the spat-laden stools.

space.  If left to themselves, fow could survive the struggle
for existence, and they would be pinched
and meager. The oyster farmor does
not permit such a waste of sead, Yondoer
sloop, which has been beating baek und
forth across our breeding ground, is
nearly lnden with a worthless-looking
cargo, in reality a wealth of sced that
would be a small fortune to a foreign
breeder, The business of her crow ly,
primarily, to keep watch against inva-
sion by starfish and other foes of the
young oysters. Their coarse-meshed
dredges bring up quantities of spat.coy,
ered shells which are kept for distribu.
tion on other grounds, quite ns many
spat as can thrive on the ground being
attached to stools small enough to slip
through the dredges. Next summer the
year-old seed will be similarly thinned,
the clusters broken up, and the surplus
transplanted. The same process will be
repeated the year after; the next year
the entire crop will be lifted, it happen-
ing that the oysters thrive exceedingly
well on this particular ground up to
their third year, after which their
growth is too slow for profit. Trans-
plunted to more favorable ground they
increase in size and thickness very ra-
pidly.

PINCHED.

stages of the oyster's development, the breeder is able to
hasten the maturity of his crop, besides securing a higher
average of size and quality in the product. On a firm gravel-
1y bottom, for example, where a free cirenlation of water is
maintained nnder and around the o¥sters, a crop will accom-

THE EFFECT OF TRANSPLANTING.
plish as much in four year: o4 in five on mud, and the quali-
ty will be much superior,

able to recognize, at sight, the oystens of different beds with-

NATURAL AND CULTIVATED

in gunshot of each other, often those of different parts of
the same bed. A novice can tell by its plumpness the eulti-
vated from the natural oyster, Even when the latter has

d of spawuing varies with the position of the bed, the | had the bestof advantages, and has sttained the rounded

tline of the perfect oyster it invariably lncks the depth of

| body, the thickness of meat, which the cultivator strives to

There the se-
curing of a few hundred thousand spat is necounted a great |
achievement, Here it is the loast of the oyster breeder’s In- '
The tronble is to defend

It is obvious that
such a crowd of oysters eannot como to any size in o small a

By thus choosing grounds specially suited to the several

Our tiwe is too short, however, to | : .
enter upon anything like a thorough study of oyster grounds States Government employ shall at any time solicit contri
and their effects upon the growing oysters. They vary as
farm lands do on shore, the oystermen of any locality being position, nor shall any such officials or clerical superiors re-

attain. It will be very apt to lack, also,Mfirmness of flesh and
delicacy of flavor,

We shall return to this subject in onr next Jasue,

:
The shallow breeding places employed by the Fronch would ' THE COMMISSIONER OF PATENTS ON THE PATENT OFFICE
not answer at all in our climate, no more wonld their costly | TEA BET.

{ UNITED STATES PATENT OFFICE,
1 Washington, Decomber 19, 1874,
Mesans, Muxs & Co.;
Gentlemen :—1 do not intend to take any notice of mere
criticisms of myself or my official actions, which may appear in
various newspapers. In the ScIENTIFIC AMERICAN, bearing
| disto December 20th, 1874, however, there appears under the
| head of correspondence, on the 40ith page, a charge so
Fdirocl, that it passes beyond the domain of eriticism, and be-
| comes libelous, This charge in relation to my eonnection
| with the presentation of a tea set, to my predecessor, is an
[ unmitignted falsehood, The facts nre that the affair was
Loriginated and prosecuted without my knowledge, and during
| my nbsence from this city. I never signed the subseription

paper for this set, and in fact never have seen it. If my
| name appears thereon, it has been put there by some one
| without my knowledge, and without suthority from me.

Furthermore, I have not paid, or agreed to pay one single
cent for this tea set for General Leggett, and 1 do not intend
to make any payment for this purpose in the future,

I now demand that, in your next issue, yon make a dis-
tinct and definite retraction of the libelous charge agsinst
me, in necordance with the facts in the cose, 1 also demand
that you will ither compel your correspondent to make such
rotraction in a letter to be published in your paper, or furnish
me tho namo of such correspondent, that I may make such
demand upon him as the circumstances require,

I am prepared and determined to protect my good name
und reputation from all libelons charges,

I am, Gentlemen,very respectfully yours,

J. M, Tracuer, Commissioner of Patents.

v

Referring to the letter of our correspondent, page 404, last
volume, we find it there stated that ** the present Commis-
sioner headed the list with 50"

To any one acquainted with the exslted and honorable
character of Commissioner Thacher, his mere nssurance that
this statement was an error would have been quite sufficient ;
but in complinnee with his desire that we shonld make the cor-
rection very distinet and explicit, we hnve chosen to use his
own vigorous language. No candid person, we think,
can read his letter without exonerating him entirely from all
connection with the affsir to which it refers. By reference
to another column, it will be seen that our correspondent
also makes the amende honorable. Heretofore his information
has always proved reliable; how he could have fallen into
so palpable an error is to us unacconntable, Weregret that
the publication of our correspondent’s letter should have done

] the Commissioner an injustice.

Having thus discharged a simple duty in the prompt cor-
rection of a matter personal to the Commissioner, it may not
be out of place for us to add a fow comments, naturally sng-
gested by his letter

In these dvkrm-ml-' days, when many of our public men are

| so forgetful of personal honor and Integrity as to engage in
| violations of the law, winking at or concealing its infractions,
or neglecting to execute its provisions : at such a time, it isre
freshing to find one public officer at Washington, in the person
of Commissioner Thacher, who appears to entertain a high and
proper sense of his obligations. [t is greatly to his credit
that he resents with indignation, regarding it as « libel upon
his character, the suggestion that he has been, cither di-
rectly or indirectly, connected with the Patent Office Tea Set
presentation. He recognizes the binding force of the sta.
tute provided for such cnses, 50 far as he Is personally con
cerned, and evidently desires that the law shall be respected
The statute in question, isas follows:—
| * Be it enacted, ete.: That no officer or clerk In the United

butions of other otficials or employees in the Government
service for a gift or present to those in & superior official

ceive any gift or present offered or presented to them as the

contribution of those in the Government employ receiving a
loss salary than themselves; nor shall any officer or clerk

| make any donation as a gift or present to any official supe-
rior. Any officer or clerk violating any of the provisions of
this bill shall be summarily discharged from the Government
employ.”

If the] erroncous charge of & misinformed correspondent,
| of infraction of this law, is considered hy the Commissioner
| us & libelous reflection upon his character, as stated in his

letter, we may readily imagine with what keen abhorence he
must regard those members of the Patent Offico company,
| who were actually guilty of doing the forbidden thing : with
whom he s not only compelled to associate day after
day, but even to witness and assist their official actions.
Nothing could be more galling than this to a highly sensi.
“tive and honorsble natare like that of the Commissioner,

All sppointments in the Patent Office, except five, are, under
| the law, made by the Commissioner and the Secretary of the In.
| tertar; henoe It iy the duty of one or both of these officers to
[ oo that the law above cited is carried out. But between
| them they have managed, somehow, up to the present time,
[to shirk the responsibility, These is & gross violation of
| duty somewhere, The Commissioner of Patents has at last
| spoken on the subjett, snd the legitimate inforonce from what
he tells un in that he would be only 0o glad to execute the
Jaw if he had the power: but conslders It not his business,
but that of the Secrotary of the Interior. We hope the
Secrotary will now give us his views of the matter. Con-
gress may then bo able W determine where the delinqueacy
exists, and apply s sultable remedy,




~ scouring had been briskly continoed, to have
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THE MORGAN HOSPITAL S8CHOOL, DUNDEE, SO0OTLAND,
We publish herewith an excellont view,
London Buildes y

tland

of an hospital recontly erected at Dunde

The circamstances attending its establishment ar
iriouy, and involve considerntions of some mportsnce

Mr. John Morgan, died In IS0, O
the denth of his

1848, cortain writings were found in her repositories, ex

whose name It boars,

outod by ber brother, containing some personnl boguests of ' gonoration there wore twenty ehifldren, three

all amount, and declaring it to be hiz wish that the bulk
his fortune should be v-n.‘nlu\ml 1w os
tablish in Dundee, the place of his oa R e

uvity, an institution for the edueation of

boyn, on the model of Heriot’s Hospital in Bd

inburgh, Provionsly to the death of his slater,

My, Morgan had fallen into a state of mental

lmbecility, and n exrator bonis was appointed to

take the management of his affairs.  The wri

tings ulluded to passed fnto the hands of the

trator, and formed the groundwork of it v
tion which subsisted for some years, and ‘
onded in their being declared, by a judgment g
the House of Londs, to constituie a good ERL
d valld bequest of the fortune of Johin Moy ‘"' !

n. or so much thereof as should be sutlicient

;‘ |’ll .
wm and maintenance of 100 boys in

3
the

of endowing a hospital for
the edueatic
Dundee After the appointment

and governors

the town of

measures were ta
A sito

of trusteos

kon for the construction of the hospital.

winsnoguired, andn design, prepared by Mossrs

> architects, Edinburgh, was h

Peddie & Kinnear,
approved of and adopted by the governors
The site is nearly trinngular, and forms a sort REOE' |
of & wedge betweon two roads, enclosing about '
' It slopes upwards from the en
and the hospital is built in the

five nores,
trance
upper and broader portion of the grounds, The it
building gquadrangular in

pate,

design presents a
form, 200 feet in breadth, 150 feet in depth
with an open court inside. The building may
be called F 1~ mish Gothic in \'\l.

ries in hight, with a center tower nsing to
of 120 feet, and ]\r\\_lu--’tingn fow feet 1‘:”‘3
In the

n doorway,

the hl,h',

from the |

ground floor it con- hu i
IM‘ l : ‘
“i it

‘ "li‘mlll

tains the which is formed in a

richly

crocketed

surmounted by a
in the
socond story, is a three.light window, headed
with cinquefoil tracery, and opening into a
On reaching the hight of
intervening

molded archway,

Over |

il

Inbel the doorway,

projecting balcony
the ridge of the building—the
space being filled in with a clock—the tower
is corbelled outin the angles into circular tur
rets, each capped with a steep, slated roof
Connecting the turrets are carved balconies,
also corbelled out from the main walls of the
From this point the tower rises in a
steep roof, formed in two stages, and exhi-
bits in front & carved groupof windows, sur-
mounted by an ornamental gablet. The tower
terminates in double pinnacles, united by an
orpamentsl crest. On eachside of the tower
the design eshibits bay windows in the se
cond story, surmounted by steep, crow-step
gables. Extending on either side is a range
of two-light windows in both stories, the up-
per being finished by gablets flanked and ter-
minated by pinnacles.
———— ——_————— ———— !
Dangers of Benzine Scouring. r“@il
M. Dumas, at a recent meeting of the French 'fj‘
Academy of Sciences, stated that, in examin- ‘
ing the process of scouring fabrics as usunally
practised by cleaners of old clothes (washing
in benzine), he had discovered a novel and
dungerous cause of fire. Workmen engaged
in this industry hed frequently complained of
the benzine becoming inflamed during the
scrabbing; and in order to test the question,
M. Dumas cqused a piece of cashmere to be
dipped in for a length of 18 feet. Every time
the stoff partislly emerged from the bath,
while being rabbed between the hands, a
sharp pricking sensation upon those memnbers
und on the fece was felt; and finally sparks
were emitted from the fabric, sufficient, if the

tower.
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ignited the inflammable fluid.

oleocted from the

Inst surviving sister, on the 16th of January,

and is two i I

it

-

lr-l]\ helped by the eharitable, but never odueated and never

|given & home, She gave birth to children, who

increased and multiplied antil

of the friend

llrll‘:l"l"l “X

'»u”n'\ll‘_t herself : they

to the present time, nine hundred descendants

”"“ woman ecan be tmeed. Of this immense

hundred of the mors

1 [ tending through six generations, fwo

vizorous are recorded as oriminals, and o large numbor as
idiots, lunatios, prostitutes, and drankards In one single
of which died

| voung nd the balance survived to maturity: but nine were
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Hereditary Crime,

Bome of the most remarkable statisties regarding heredita-
ry disposition to crime that have ever heen collected were
lately produced by Dr. Harris at a recent meeting of the Stato
Clinrities Ald Associntion, IL appears that the attention of
Dr. Harrig was attracted to a connty on the upper Hudson, in
New York, in which the proportion of crime and poverty 1o
the entirs population was extruordinarily great, there being
about one eriminal or pauper to every ten inhabitants, The
recurrence of certain names among the list of unfortunntes
ulso excited his Interest, and Jed him to genealogical investi-
gations which have reanlted in the following astonishing
statement of fact :

Beventy years ago, a child, linving no other name than Mar-
gatel, was a vazrant about the locality. There was no alms-
house, and it weems that the girl lived ag a waif, occasion-

sent to State prisons for aggregate verms of fifty years, and
the rest were constant inmates of penitentigries, jails, and
slmshouses.

The Theory of Errors of Observation.

Mr, C, 8. Peirce, in an interesting article on the laws of
errors of observation, and the nature of the so-called personul
equation, gives the results of some experiments made upon
nn entirely untrained observer, a young man about eighteen
years of age, who had had no previous experience whatever
in observations, He was required to answer a signal con-
sisting of a sharp sound ke a rap, his answor being made
by tapping upon a telegraph oporator's key, nicely adjusted.
Both the original rap and the observer’s tap were recorded
by means of a delicate chronoscops, and five hundred ob-

gervations wore made on every week day during a8 month.

heonm«
up | thne between the records of the event and of the obsers ntion

obwervations were soat
differenee D

[t was found that on the first day the

tored through a very large range of error, the

016 1o

varving in fact between the extreme values from

The personal equation proper on the
between 02 and 0°3 of s second from

antil it

0898 of a second
gecond day was and
amounted only to

until

whon smounted to 022 of n pocond, While
range of

that time it steadily doecronsed

ono seventh of n second; it then geaduntly  ing reasod

Ifth day,

this varintion in

the twi

porsonnl nrred, the

cguation ned
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errors or discordances was constantly decreasing, wntll on
the twenty-fourth day the probable error of the result did
not exceed one eightioth of a second. This is considered to
clearly demonstrate the value of such practice in training the
nerves for observation ; and he recommends that transit ob-
servers be kept in constant training by means of similar ob
servation of an artificial event, which can be repented with
ease and rapidity, it not being essential, he thinks, that those
observations should very closely imitate the transit of n star
over the wires of a tolescope, inasmuch as it is the general
condition of the nerves which i* is important to keep in train-
ing more than anything peculiar to this or that kind of ob-
servation.—Harpers' Magazine.

The serapings from oiled floors should be placed in the
| “pen nir. They are linble to spontaneous combustion
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BRITISH NAVAL GUNS,

The armament of the British ship Thunderer is to consist of
four 38-tun guns, originally intended for land service, but
which have now been completed as naval guns. The accom.
panying engraving is o faithful representation of the im-
proved Enjant Terridle. A comparison of its majestic pro.
portions with those of the pigmy T-pounder mountain gun,
which the artist has Introduced beneath, will enable the
roader to form some iden of its actunl sizo. The shells and
cartridges for both guns will be seen standing between the
wheels of the trolly on which the 88-tun gun rests. The 7-
pounder is the weaponwhich
gave such excellont results in
the Abyssinian war, The di.*
mensions of the 38tun gun
are a8 follows: Length, 19
foot; dinmoter at the thickest
part of the breech, 74 Inches
~heing 1} inches more in
this respect than the 35.-tun
gun; dinmeter of trunnions,
13 inches; length of bore, 16
feet 6 inches; ealiber, 12 inch-
vs, The rifling has an in.
creasing twist from nothing
nt the breech to one turn in
35 calibers at the muzzle, The
number of grooves is . The
cartridge and projectiles are
~—for the present at least—to
be similar to those of the 85-
tun gun, namely, of 110 1bs.
and 700 1bs. respectively, It
is nn acknowledged fact that,
with the latter, n conuldcmhlo_
quantity of the charge is
blown out at the muzzle of
the gun unconsumed, al-
though, partly with a view of obviating such a difficulty, the
weight of the powder employed has béen reduced to a mini-
mum. The evident cause of this is the impossibility of ob.
taining ignition of the cartridge throughout its entire mass
in the momentary space of time that elapses before the pro-
jectile leaves the muzzle, owing to the extreme shortness of
the bore, which is only 13 feet 6inches in extent. Butwith
the new gun, ample space is afforded for the expansion of
the powder gas waves, and for the combustion of the charge,
which, it is unticipated,
will be entirely accom.
plished, Thus it may con-
fidently be expected that
better results will be ob-
tained from actual practice
with this weapon, both as
regards range and penetra-
tion, than were arrived at
in the trials already made
with the 35-tun gun. The
latter was proved capable
of penetrating wrought
iron plates 14 inches thick.
as well as a backing of 18
inches of timber, and a
skin of 1} inches plate, at
500 yards; also of pier-
cing, and very necarly of
penetrating, wrought iron
plates 15inches thick, with
a similar backing, ete., at
200 yards. It penetrated
12 inches armor and a sim-
ilar backing up to 1,700
vards. The 38-tan gun will
probably penetrate 16 inch.
es of armor plate, with a
corresponding baeking, st
o distance of 1,000 yards,
ay the addition of the 71bs,
or B 1bs. of powder to the
charge—which was before
wasted—must of course
muke a sensible difference
in the amount of energy
produeed.— The Engineer.

The annexed engraving
represents a handy little
machine which was exhi-
bitel at the late Exposition
at Vienna, It Is a com-
bined steam wioeh and
pump, intended for the use
of contractors and others.
The whole machine is car-
ried on & rectangalar frame of 7 inches by 8 inches channel
fron. The boller is placed in the center of the frame; it is
supported by wrougit iron brackets, and fired from one sido.
The nogioe has a single cylinder, vertical and inverted, car.
ried by light cabt fron angle framing, which is bolted to the
baller at 15 upper end. ‘I'ho wineh, in the construction of
which there is nothing calling for speciul mention, is placed
en the front of the frame, und driven from the engine in the

susl way. A small contritugal pump is placed at the hin.
dex end of the machine, and ix deiven by  strap from the

9 >, L H '
fly wheel of the engino, which has s turned rim for that pur

pose,

— 2 — —— - ——

The official reports of the enginecors state that the engines
driving the Hirsch serew worked exceedingly smoothly, and

T'he engine can, of course, be used to drive a circular saw | that there was & noticeable sbseuce of any vibration,

or other machinery, external to itself, when required, and is,
in every respect, » handy affair. T'he whole is earried upon
four wooden wheols, and fitted with shafts for horse trans.
port, The boller is intended to work nt 00 1bs. pressure,

- - -
Rovent Propollor Trinls,

A recontly published report of compnrative tests, made by

the Eagle line of steamers, between the Hirseh and the Grif

THE BRITISH NAVY 38-TUN GUN.

fiths propellers, shows a strong preponderance of advantages
in favor of the screws of the former system. The steamship
Herder was fitted with a Hirsch screw built for an increased
speed, and nlso with a Griffiths propeller. The mean results
of ten voyages between Hamburgh and' New York show for
the Griffiths a speed of 11'59 knots; time under steam, 10
days, 17 hours, 80 minutes; coal consumed on passage, 572
tans; and 51905 miles run on 100 tuns of coal. For the
Hirsch, 13 knots; 9 days and 13 hours; 505 tuns and 58279

Wl
WAL

PORTABLE STEAM WINCH AND PUMP.

miles: n gainof 1§ knots per hour, and an economy of 07 tuns
of coul

Tho Goethe, of the same line, the engines of which, like
those of the Herder, aro of 600 horse power nominal, was
fittod with o Hirsch scrow designed for saving in coal. The
saving offectod was 4 tuns per twenty-four hours, and this
although the draft of the vessel was 1 foot 7 inches more
than when the Griffiths screw was in place, On hoard the
Lessing, another vessol belonging to the same company, tho

Hirsch propellor caused a guin of 147 por cent 1n spoed,

"H : s
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Utilization of Slag.

During leave of absence in August Iast, Mr. C. R. Roelker,
of the United States Navy, visited tho ironworks of the
“ Goorg's-Marien Hutte,” near Ognabriick, in the provines of
Hunover, Prussin, and witnessoed there some processes whicl,
from their novelty nnd usefulness, he thinks will be of gene.
ral interest

The most important, he
says, aro those which turn
the slag of the smolting fur-
naces into useful material.
This necessary product in the
manufacture of iron, which is
a source of such conslderable
inconvenience and expense,
has been heretofore used for
making road beds; it is also
sometimes run into molds and
formed into building stones.
The process invented by Mr.
Hartmann, the former mana-
ger of the above mentioned
works, tumns it into more ex-
tensive usefulness

The high furnaces are pro-
vided with a contingal over-
flow for the slag, which runs
through & nparrow gutter
formed in the sand into a
shallow pit, through which a
small stresm of water is kept
running. By thischilling pro-
cess the slag assumes the form
of afine gravel. An endless
chain at once lifts the slag out of the pit and loads it upon
cars. By grinding this material fine in a cement mill, it is
formed into an excellent sharp building sand; the great bulk
of it, however, is nsed, without further n-dnciing its grain, for
making bricks.

For this purpose it is mixed with one half of its bulk of

mortar in a trough in which three shafts provided with long
blades are revolving. It is then shoveled into the brick ma-
chines, each of which turn out about twenty-five bricks a
minute. These bricks are
piled up in the open air for
drying, and are ready for
use after about six weeks
They continue to harden on
exposure to the air, and ara
said to possess
strength than ordinary
burntbricks. They are ex-
tensively used for all kinds
of buildings, their light
gray color producing a very
pleasing effect, and the
roughness of their surface
fitting them particularly
well forretaining a coating
of mortar. They cannot be
usad, however, for founda-
tion walls, as by the absorp-
tion of moaisture their colie-
siveness I8 impaired.

The most interesting pro-
cess is the following: As
a thin stream of the fluid
slag, falling from a narrow
gutter, passes the nozalo of
the stoam pipe, a jot of
steam is blown through it,
and by this slmple process
it is solidified in the form
of most delicate fibers, re-
sembling nsbestos or spun
glass; and it falls to the
ground like a loose mass of
grayish wool. This wate-
rial is an excellent non.
conductor of heat, nnd is
nsed  for covering steam
‘\i'n‘s, boilers, ote. The sole
expenditure in its manufac-
ture is that of the steam,
the exact amount of which
could not be ascertained
he material is sold for
about $3 per hundred owt.
The steam pipo is about 13
inches in dianmoter, and the
nozzle issimply a pipe, flat.
tened awd then carved into
a semi-circalar form, in onder to give the 1Ot advantageons
shape to the steam jot. The steam used has & pressure of
about 50 1ba. per square inch.

MunconianL OrsTaENT IN Bora Axp CaAnvuscres, —Dr
T. Roth lnuds, In the Dewtsche Klinik, the local application
of gray olntmont 10 bolls and carbuncles, especiully the eaply
stages.  Ho anolnts the affectod part with the ointment four
times dally, and thereby reduces the intlimmation and ** back
ens” the boll most satisfactorily.

greater
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Corvespondence.

snow in the Streets,

To the Editor of the Scientific American :
A huge, heavy roller, sbout four feet In diameter, with
its periphery two inches thick, would probably be tho most
effective thing that could be used; but the one difficulty in

exercise of the judgment or imagination we correct it. This
soems to me to be irmtional and unsatisfactory, and I sot my-
| wolf to tho task of finding & better solution. In studying the
suatomy of the eye, I found that the optic nerves, which
uproad over the retina of the eyo on which images and im-
pressions are made, converge or are collected into & bundle,
and cross oach other (at the back of the retina, on their way
to the brain or sensorium) about as far from the rotina as
\W. 8, TURNER.

| ance their forces ngainst oach other so as to secure the ear
against & spinning motion, which wonld attendits flight and
| its descent if the two wings revolved in one and the same

direction.

By disconnecting or sepurating the arms at the center of

the canopy, and giving them an indopendent action, I am
enabled to have one wing shaft incline forwards while the
| other inelines backwards, and thus to cause the machine to
turn round in the air as desired, either to the right or left,

the way would be in the heating of it, heat being absolutely | ) pupil is.

nocessnry to prevent the adherence of snow to the outer |
wirface, It wonld not be impossible to heat such a eylindpr, |
bat it wouald be costly and diffioult,

The next best shape for a machiile for the purpose would
be n sledge, made something after the followlng pattern :
Instond of simply the two runners with which ordinary
slodges are furnished, 1 would cover the bottom of & snow
sledge with fifteen, placing them two inches wpart from onch
other, thus giving to the runners and thelr intermediate

| and in & smaller or larger circle as the wing shafts are more
or less inclined,

Thus it is seen that, with only two wings and a suitable
| motor, we may gently ride in the air, and fly high or low,
| fast or low; and the handles, which are to be connected
kly to steer our

W. D. G,

Napn, Cal,

Chinese Cooking Ntoves,
To the Editor of the Sedentifio American :
A Chineso cooking stove ix cheaply built, and is very cco-
nomicul of conl, It hns ocourred to mo that n description of | with the movable arms, will enable us quie
it, and of the conl used, might be interesting aud profitable | course in any desired direction.

to womo of your readers, .
The nccompanylog engraving represents the stove, which

-
Mending Machine Belts,

. film is harder than the steel under it, so I would leaye the

in used datly in my kitehon, and is a good sample of the com-
mon stove used In those parts of northern China where hard
conl I8 used,  The stove 1x bullt in the ecorner of the room
upon n paved floor, against solid walls,  The muterial issun-

spaces a width of seventy-three inches, which would be the
width of the sledge. The runncrs should be of oak jolsts,
fifteen inches in depth and from eight to nine foot long,
The width of these jolsts would be reduced at their lower
{aces to one and & hnlf inches, which lower faces would be Ao LA or &dobe; TAA 1 olay miud,
covered with straps of wronght lron half an tah in:thik: Fig. 1 is o section, from front to rear, through one of the
ness.  Between the runners, set some other three and a lialf | pots, Plg. 91n n front view, with dotted linos to fndlate
inch joists, which, at the rear end of sledge, would almost the interior straeture. The seale fs 1 to 16, A is an ash
closs up the space between the runners, but waiid be gl'f\d- pit, whicl might be opened even to the vear wall; B is the
oy oat Ay omat B RSO 1o B0 GpRniLK grate, composed of five or six common rods of fron, Above

To the Fditor of the Selentific American :

A, In o recont issue of the BOIENTIFIC AMERICAN, one of
your correspondents gives his method of lncing belts, T am
induced to offer another which I'have found valuable,

Lay the two ends of the belt exactly even, with the in.
sides together, and punch one straight row of holes across
the end, driving the punch through both pieces so that the
holes may correspond. Now take your lace, pointed at both
onds, and pasy the points in opposite directions through the
first hole, still keeping the two ends of the belt together as
when punched, and dreaw the loop tight, observing to keep

$usl a Sow w.”'"‘. Slosell SFxear.  (FXuRUGBHAT *0 this is 0 mass of large einders, about five inches deep, €' 18
resr these intermedinte joists would be shod with a sualleable -

casting, having several deep lengthwise grooves covering its
lower face, the object which would be to make corresponding |
depressions in - the pressed surface of snow, thus to afford |
foothold for horses. The front of the sledge should turn up
some three feet, at an inclination or angle of 45 degrees, up
which face the runners would be continued; and their final
termination should be properly rounded and finished off. It |
might be well to have two rows of harrow teeth attached to
extrome rear of the sledge to act as a thorough roughener to
the compressed snow surfuce.  Over the runners should be &
flooring of two inch pine plank, the stuff to be twelve inches
wide and placed transversely with length of the sledge. The
runners should be of oak, and all exposed surfaces of the
same would necessarily require to be planed perfectly
smooth. Three or four tuns of pig iron properly distributed
over the floor or platform would complete the craft.

This is a very rough sketch of the idea, but it may an-
swer 4 purpose in pointing out & proper direction in which to
seek for the machine wanted. These machines, as long as
the snow lasted, could be used for the transportation of
goods, and every movement of them would have the effect of
making an admirable surface to travel over.

Finally, let mo say that the true, the only economical and
rapid way of getting rid of snow as a street obstructor is by
compression, by condensing its loose particles into a thin,
solid stratum or layer, into which wheels will not sink and
over which horses and humanity can move freely. In short,
you must make of the obstruction (snow) a new roadway.

N.N.

|
[

/
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the pot, seven inches in diameter, with hight, from grate to
mouth, of fifteen inches. The mouth is about three inches
in diameter, and i< made in acast iron plate, six inches square
by half an inch thick, which is sunken into the upper sur-
face. D is a collar or ring, about three inches thick, made
in two pieces, aud separated, as they lay loosely upon the top,
far enough forsmoke and flame to escape by the sides of the
rounded potor kettle. E is an aperture into which the
straight poker is thrust. G is an earthen pot for heating water.
In building, the coal pot is made square, and the adjacent
side of the water tank exposed. Afterward pieces of the
adobe are worked into the corner, and the interior is plastered
with a clay mud, differing from that in which the bricks are
laid by the addition of hogs' bristles; which give it tenacity.
The collar is made of the same material. The exterior of
the whole structure is plastered with a mortar which, being
made of lime and clay, gives a smooth hard surface to the
stove. The adobe i% cheaper than burned brick, and, in the
parts near to the fire, much better. -
The Chinese live with their doors open, and depend for
warmth upon their wadded clothing. The smoke and gas
are, therefore, of 1 ' $ v
your tool f°’8‘d5t:1“b:l’§; hAS the heat declines to black hot, | reqders be mcﬁzuﬁeomm ::::lsucih :uslti:: ; a(,f‘lx);::;
compact your ¥ light hammering on the face of the ranged :
tool, but do not hammer the tool edgewise. Now if the tool | :,?:;x:r sheaye otare, Saay Biauy off most of
:s ready to l:nn‘len, when it is heated it will swell 508810 | The coul used here is & fiaky, friable anthracite, of poor
oosen up the compacting that was done by light hammeri ity y : 2
a8 it was cooling off.  So it follows that whatever will hnl::ﬁ :g:‘l‘;ti‘.ni‘l;; f::&})o:n‘mwn; tun'l,.: ;;:lnlo&nl:g .::::::: h:n‘:e,
the steel at the least heat will do it the best. penter or mason, doing first class work would have to lnb;r
sixty days.  Conl dust can be bought at a reduction of 25 per

RN S ONNERIT, SO, 5
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The Steel Tool Question.
To the Editor of the Scientific American:

I have been much interested in the discussions on temper-
ing steel tools. My experience has been that no amount of
skill and care in hardening and tempering can make a right
down good tool of one not judiciously forged. In forging,
bring the steel toa mellow heat, and keep it so until you have

I use strong cold brine, and want it near the fire o us to

utilize all the heat in the tool. As soon a8 the tool is cool I i :
) v » 4 Leent, and is used more than the . The, le tw
:1:5" in oil (?ln;m (::d whﬂg oil pr;fc-rredl Now liold the | harts of clay dust and eightﬂmnhe coalp::xl:t r::;::h;:
over a well burnt-down fire, without the wind on,  Hold { yhoroughly. R ' 5

> . ghly, snd add water to make mud or mortar. This is
t;l-xe‘:o::l “‘; us “°l “;:m as much of the oil on it as possible. | gpread on the ground, about sn inch and a halfthick, to dry.
~h° i P it up slightly so as to make the oil flow from over | §¥hen partially dry, n_shovel outs or marks the surface into
:‘ e "":ﬂ‘ l,l,‘ln to the edge. The oil hecomes u carrier of | ymall squares. When nearly dry, these are brokenup, Ge-
t{”“ ‘;‘ wi “ﬁ}’:’ let down the temper (exactly alike avery | perally, at this stage, a coarse sieve is used, and the cakes
s S o s o | g o e e o 3

& 0 (6| this form, they b sndily | 1
pehl:sdul upon mm.rh more with than without oil, although it The ud\'nntu:;.‘c’-s ol;“:h: :Il)hzd:nlﬂcloﬂ“:toicm:mve:o:ho lnc;
(:w ‘:4:1::)‘;11‘: ‘ﬁ‘;‘ ";u’l{t‘ ml:d)t h‘:t 1"““3." d"l“'" tho temper, | that they are more easily used than rugged cubigal ones,
oo e nlogt h: o J d’;") ng:;n "“l’; ?’f ‘llﬂml . Lsee no reason why the poor of our cities in America mauy
SRS b ix;ven it and dtp tho lul)dv pnrt.. undnl o: % tt. li: not m-lulnil themselves of this process, and, buying coal dustat
- a .
:ﬂﬁu oﬁti.n’[“’l::r:;re :ez‘“;w ‘looh‘: in which 1like to leave heat sl:::; p;’;::l.l:: ::‘:‘: :IL’:::I l:'f “;:'l"::::l;h ;:‘.n.c:emry l:
m?gu 1 grind 4 oon m:):“:;l.elh‘:ncls:a:;u‘- for i‘lh::p:‘:; m:lzcg:n with the balls. But either with or withont, it
a lmhml X ‘ edge woul o great saving of money.

get & little ex from the outside film of refined steel. This| 1, the stove which we have deseribed, the common coal

dust, wet and mixed with water, is put upon the top of a
good fire; a straight poker thrust through this makes a vent
for gus, and the fire keeps in with but little consumption of
!oonl. IsAac Pregsox,

! Missionary of American Board,
Paotinghi, 100 miles sonth of Peking, China,

tool slightly harder & little way back from the end. Whereas, |
if you run out heat enough from the body of the tool, you |
will yery soon be at work with a tool altogether 100 soft. [

Bennington, Vt. Tavron D. Laxiy,
-

Inversion of Image on the Rotlna of the Eye. PR
ﬁ)ltk Editor of the Seisntific American; | The Flying Machine,
l:’ll woll established fact that the innge of overy object | 20 the Bdutor of the Scientiflo American :
Is inverted on the reting of the eye. How is it, then, that we
soe every object right side up? The common explanation in
works on optics {5 that we correct it by babit, that is, that
we know that the image of the object i inverted ; hut ;w an |

Allow me to add, to the explanation of my proposed flylng

machine, published on page 857 of you 5
following: o yourcurrent volume, the

the ends of equal Tength, Pass the points through the
second hole and o proceed to the lust; then tie the ends over
the edge of the belt, and the job is done. A belt can thus be

' mended in half the time and with half the length of lacing
' required in the usnal way ; and when the belt is subjected to

heavy strains or slipping, it will wear ten times as long, as the
lace never touches the pulley faces, :
Of course the plan is not applicable when both sides of a

¥ | belt run over pulleys, nor when the projecting ends wonld

sirike anything in their track, Jo#, R, PARks,

Kangas City, Mo.

Cribbing ;n Horses,
To the Hditor of the Seientific American :

Having seen several communications in your paper on
eribbing in horses, I will give you my experience on the sub-
ject:

I had a three year old addicted to the habit. 1 tried vari-
ous remedies without success, the horse growing worse all
the time, Seeing the animal always kept his head nearly in
a line with his body, I'so arranged the stable that he could not
get a resting place for his teeth éxcept on the manger, This
I put on the floor of the stall, and kept him confined for a
short time. This was done two years ago; and although he
has frequently been allowed to exerciseina lot, I haye not
seen him indulge in the habit. Others have tried the expe-
riment with like results. B.

Washington, N. C. :

&
The Patent Office Tea Set.~~A Correction.
T the Editor of the Scientific American:

I learn that, in my note published in your paper of Decem-
ber 26, 1874, I did Mr. Thacher an injustice by stating that
he headed the list of subscribers for the tea set with $50.
The statement was made on what was believed to be good
authority, and with no intention of wronging any one. I
now desire, in the same spirit of fairness, to say that Mr.
Thacher did not join in the subscription, and did not give
anything towards paying for it. . James

Synthesls of Purpurin. 25
To 8 to 10 parts of concentrated sulphuric acid are added
1 part of alizarin, dried and powdered, and 1 part of dried
arsenic acid, or of peroxide of manganese. The temperature
Is graduglly raised to 150° or 160° until adrop of the mixture,
if thrown into water containing a little caustic sods, gives
the coloration of purpurin. The mass is then thrown into a
large quantity of water; the precipitste, exhausted with
cold water, is then dissolved in a sufficient volume of a cold
saturated solution of alum, and deposits, on the addition
of an acid, abundant flakes of purpurin, which may be puri.
fied by a second solution in alum water, followed by n erys.

tallization from superheated water,— M. # de Lalande.

Monads.

Ata recent meeting of the Royal Microscopieal Society, a pa-
per by the Rey. W, H. Dallinger and Dr., Drysdale, on the life
history of monnds, was read. It minutely deseribed a form re-
peatedly met with in macerations of the heads of codfish and
salmon, and traced the development and reproduction in all
stages, and was illustrated by drawings, The observations
had extended over several years, and had been conducted
with the greatest care under various powers up to g inch.
Tho results of experiments were also given,and conclusively
showed that exposure to temperatures of 220° and 800° Fah.
had failed to destroy the germs of these organisms.

Danger from Excavations.

It is well known that the exposure of large guantities of
frosh earth, as attends railroad and canal eomm»,‘dom-
ops intermittent and typho-malarial fevers. To lessen this,
Dr. Stophen Smith, of Now York city, offers the wise recom-
mendation that sewers be laid only ttt@:g‘.o‘nmkfﬁ and
before June 1; and last Tuesday week the Board of Health,
accordingly, resolved that the Commissioner of Public Works
bo requested to omit all excavations between Ju 0 16 and

By having the wings revolve in opposito directions, I bal.

October 1, and that no subsoil be exposed during that time.
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Pouble Lattice Wrought Iron Wridge at llprlmznrlcl,
Mans,

Mr. W. Bartlett, in a lotter to the Reilroad Gazette, HaYH

Few Westorn engineers havo over scon or heard of the
double lattice wrought iron bridge over the Connecticut river
nt Springfield, Mass. A bridge which is so carofully dv-«lmn-,l
in regard to economy and durability is well
worth taking notes upon, The notes found
in the following running description are re.
Hable, and will be valuable to engineors for
reference.

The structure was designed by Charles
Hilton, C.E., to replace the old wooden
Howe bridge on the Boston and Albany Rail-
road at Springficld. The piers of the old
were used for the new structure.  There are
soven equal spans, each span being 177°15
feet long, making a total length of 1,240
foet, The spans being all similar renders it
necossary to deseribe one span only,

The span is composed of three trusses, one contral and two
outside, the object being to carry a double track, The width
between centers of outside chords is 81 foot 6 inches; hight,
24 feot 8 inches. There are 15 panels, onch 11 foot 0f inches
long ; inclination of diagonal to horizontal, 45}" (intended pro.
bably for 45%); width of portal, 14 feot ; hight, 18 feot 8 inches
from top of rail to erown of arch.

The skeleton engraving herewith (Fig, 1) shows the system
of bracing.

From a bill of material for one span we find the total
weight distributed among the several portions of the span as
follows -

Pounds

R S TR s a e e's v eneien . 140,022:66
Wobs............ ....... OO TR 7087215
End posts. .. cccicanins Ubalnsrvanioies’ ware A OVOUN 00
StriNgers. v ovvvenes L v 4 vty a0 00
Cross beams, .. .. .. O B B AN e 25,200000
D s R S R RS IO veee 18921000
r Total weight of bridge pmpm e s o 300,715°81
RIS e s e W paaiaras AP e 14,400°00
B R e e e ol o 80000200
Total dead weight. . ........000 00 35411581

which equals 177°06 tuns, This gives almest exactly one tun
per foot run for the dead load. :

1t is worth noting here that, of the 800,715°81 pounds
weight of bridge proper, nearly one half is fonnd in the
chords, one fourth in the webs, one sixth in the stringers and
cross boams, and one tenth in the pier ends,

The side figure shows section at the center of central fruss,
where the area of top chord is 74°6
square inches, and of lower chord,
65 square inches. The area of top
chord (74'6 square inghes)is obtained
by three horizontal plates, 30 x ¢
inches each, two vertical plates,
12x4 inches each, and four angle
irons, 3 x 8 x } inches each. The area
of lower chord (65 square inches) is
obtained by the same number of
similar plates, and but two angle
irons, 3 x 8 x { inches each, allowing
for rivet holes. From these areas at
the center, the areas decrease toward
the abutments as the stress dimin-
ishes; and near the pier ends the
horizontal chord plates are replaced
by a system of double lattice bracing,
the braces being riveted to the out-
side angle iron, the inside angle hav-
ing been stopped two panel lengths
from the ends.

Of the disgonals, the struts are
riveted on the inside and ties on the
outside of the vertical plates. The
struts are angle irons united by
double lattice bracing. The ties are
simply angle iron. The struts and
ties are firmly riveted together at

their intersections.
The vertical chord plates are connected by zigzag bracing,
2} inches x § inches at their lower odges.
_ Al rivets are § inches diameter, with » pitch of not less
than 2§ inches.
The lower sway braces are united to chord plates and cross
beams by gusset plates.
Stringers are 104 inches rolled I beam,
The data for computing the strains in the different mem-
" bers are as follows :

Dead load at each joint, ........... 11’81 tuns
Live load at each joint. .. ......... 3548 -
Total dead and live load. .. .. 4724 tuns

Length of panel cesse 11'B1 feot
lanshof disgonal. . ............. 8885 ©
Dopth of 4rusl. .. coonoersicissnees 2430 “
vees 10,000 1bs,
Btress allowed for compression, . ... 8,000 1bs.

Paris Greon FPolsoning.

The question of whether the use of Paris gmn (arsenite,
or aceto-arsenite, of copper) upon potato plants as a means of
destroying the bugs will tend to polson the soll, and thus render
it unfit to produce vegetation, recelves a definite answor from
Professor Le Conte, in his paper recently read before the
Academy of Bclences. The opinlon advanced and concurred
In My such high suthority as Professors Blllipan ard Alex-

per sq. in.
per sq. in.

andor and Dy

Mitehell affirms unequivoenlly that arsenie
nnd COPPOr nro

polsons  which act with equal energy upon
plants and animnls.  The materia]l diffused upon the leavey
of the plants to by protected, whieh are ineapable of absorh
ing 1t, s spoedily earried into the soil; and if used nnnually,

it I8 morely n mnttor of time, how many yeurs \\illvlup-.-'

bofore the soll is polsoned so as to prevent the growth of all
vogoetation,

Professor Lo Conte onters an earnest protost against the
presont loose yot enormouns use of this fearful poison in the
hands of unedueated men, It is ordered by Western drug-
gists lllvmh\ by the tun, and repeated deaths have resulted
among farmers through its careless employment.

prevalent habit of seattering the substance about dwelling
houses as n cockroach poison. The death of several persons
in a slogle dwelling in this city from eating pickles upon

wind, ocenrred quite recently. It should be remembered that
the poison containg from ffty-five to fifty-cight per cont of
argenic, and that ity deadly effect is a8 certain as that of the
latter mineral, From houses whoere there are ohildren, the
substanco should be rigorously excluded, Servants often sift
it about on the edges of floors near the mop bonrds; and we
have found it on kitchen sinks, close to the dishes and to food
prepared for n meal,

It is woll settled that arsenic is tlnng(~rnuu even externally,
and experimonts have proved that its poisonous effects are
developed by a smaller amount inserted in a recent wound
than when taken into the stomach. A cut finger, therefore,
or a mere serateh on the hands when handling the poison,
may serve as o means of the same entering the system,

many difforent uses that to avoid its proximity care is neces.
sary. Professor Alexander, in the discussion which followed
the reading of Professor Le Conte's address, said that wall

stay in the room.

square foot. Green tarletan, when dyed with the substance,

has repeatedly proved the poison fo be present.
toy water colors containing greens, it would seem, are hardly
safe children’s playthings, as a single cake of paint weighing
8826 grains has been found to contain §-80 grains of arsenic
The simplest test for the poison is to put a fragment of the
suspected substance in a solution of ammonia. If arsenic be
present, a blue color will be produced. Fora further test,
pour a little of the ammoniacal solution on crystals of nitrate
of silver, when the arsenic will appear on the crystals in a
yellow deposit. The antidote, asis well known, is peroxide of
iron—a tablespoonful to adults every five or ten minates—-to-
gether with milk, white of eggs, and other demulcent drinks.

Dr. Le Conte sharply criticised the National Agricultural
Burcau for failing to experiment and search out proper reme-
dies for the potato bug, particularly since its ravages were
predicted in ample time. Paris green, he certainly thinks, is
not a proper nor a safe preventive. The Academy proposes
to take active measures against the increasing industrial use
of the poison, and before adjourning adopted a resolution ap-
pointing s committee to investigate and report upon the sub.
ject of the use of poisons applied to vegetables or otherwise
for the destruction of deleterious insects and other animals,
and also the incantious use of poisons in the ornamentation
of articles of food, and for industrial purposes generally,
such, for instance, as the coloring of paper.

The Effoct of Wind on Sound Waves,

W reverted not long ago to a conflict of opinion between
Professors Tyndall and Osborne Reynolds, relative to the pro-
per explanation of the irregularities observed in the transi
tion of sounds under varying conditions of the atmosphere.
The former sciontist, after experimenting with fog horns and
other sound producers, concluded that the unequal range of
the sound was owing to the greater or less *
parency” of the atmosphere, due to the presence or absence
of streaks of vapor or unequally rarified air. Professor Rey.
nolds, by simllar investigations, was led to the bollef that
the sound waves, assumed by Professor Tyndall to be
quenched, were simply deflected upward and carrled over the
listenor's head, and this lifting he ascribed to the Inereasing
veloclty of alr currents as the elovation Increnses, and a direot
proportion to the upward diminution of the temperature,
For amore extended discussion of these varying theories, the
reader Is referred to our editorial relating thereto, in the first
number of volume XXXL

The Iatest contribution in connection with the subject is
from o sclentist no less eminent than either of the above,
Professor Joseph Henry, who, in a paper recently read before

acoustic trans

the Academy of Bclonces, takes direct issus with Professor

To thix Professor Silliman adds & warning against the too | same direction ax the wind,

paper has been so thoroughly impregnated with the poison | sound.
that persons hinve experienced its effects after half an hour's | variation in the wind occurred only at the earth’s sn
We have recorded cases of paper hangings | that a river of wind was
which on analysis showed three grains of arsenic to every

has been found to contain 8-21 grains of arsenic in the same | shifting as before, He
area. In artificial flowers and grasses, bonbon papers and | time, and found the
boxes, even in the candies themselves, chemical investigation | from the west prevailed all the time. By this
Boxes of pf-rimrn:_ Professor n"').’}' considers the truth

. — —

Tyndall as to the effect of s
and, at the same time

vapor In the air on sound waves,
fails to coincide with Professor Rey-
nold’s statement of the upwardly increasing velocity of the
nir currents.  Referring to the fact that sound 18 heard more
| distinetly when propagated in ¢he direction of the wind than
when in opposition to it, Professor Henry ndds that, on the
other hand, there are well authenticated
cases where sound has been heard a greater
distance o that the phe-
nomenon is l-_\' no means »ll-:’v-;inM-' of rea-

dy explanation,

against the wind;

The idea that wind accele-
rates sound in one ease, or retards it in the
other, has evidently little bearing when it Is
considered that sound moves at the rate of
700 miles per hour, while a wind of seven
miles an hour Is sufficient to give a pene-
trating power, to n given sound, of double
the intenxity; whereas, from the forego-

ing consideration, it should have an effect
of only one per cent.,  The only explanation which has
been offered for the phenomenon is that, In a river of air of
considerable depth moving over the surface of the earth, the
lower part moves with less velocity, on aecount of friction,
than the upper part, and that, consequently, the tendency
would be to tip the sound wave so as to throw the sound down.
ward toward the earth in the case of the sound moving in the
and to deflect it upward in case
the movement is in an opposite direction, throwing it into the
air above the head of the observer. :

This hypothesis gives a
ready explanation of all the

];)wnum' na observed, and was

which some Parls green had been blown, by a stray draft of | fully illustrated by a series of experiments made by Professor

Henry in the vicinity of the
summer.

lightship of Sandy Hook last
Two steamers were supplied with whistles pro-
ducing the same tone, and sent, one to the westward and one
to the eastward. A wind was blowing from the west at the
time with n velocity of 6} miles an hour. The whistle on
one steamer was heard until it sailed a mile from the steam.
ship on which the observers were stationed, while the sound
of the other, which was carried by the wind, was heard 23
miles. This was in accordance with the

most experience of
the effect of wind in acecelerating

the sound waves. At noon,
however, the experiment was repeated in a dead calm, and
the same effect was observed, the sound from the steamer
that sailed eastward being heard two and a half times as far
as the sound from the other steamer.

Aguin, in the after-

Paris green, owing to its brilliant color, is employed in so | noon, the experiment was tried after the wind had chopped

about and was blowing from the east, but the observers were
surprised to find no change in the result. Apparently fhv
course of the wind h'\d no effect upon the velocity

Professor He nry was satisfied,

howey

flowing steadily n the west all
Next day he repeated the experi

actly similar conditions, the wind falling

the time. ents under ex-

to a cal
sent up small balloons
idea to be correct A st

as to the uniform effect of wind on sonn
demonstrated,

d to be ¢

The fanlt with Tyndall’s experiments was that ti
all made in one direction

Last summer Professor Heury
placed a large steam trumpet on & steamer. The
from the west, and the trampet was pointed northward., The
steamer sailed toward the wind, ¥
34 miles, but in sailing in a contrary direction the sound was
heard for 'a distance of eight miles.. I{ Professor Tyndall
had observed the sound from one direetion only, he would

wind w

and carried the sound onl:

have called the day opaque; if from the other, only he would
have copcluded that it was quite clear

Professor Henry's opinfon relative to the steady flow of
wind from the east rovives the idea of the constant easts

current s0 much discussed during the tmpsatlantic balloon

attempts of a Year ago It may be added, however, that,
although the aeronants shared fully in belioving the existence
of such a vast aerial river, subsequent and repeated ascen.
sions have failed conclusively to demonstrate its presence, It
is somewhst difficult, therefore, to reconcile the results, noted
by Professor Henry with his small balloons, with those ob
tained through actual ascents by individuals, Altogether, the
subject is like the Tyndall and Draper difference of views on
the invisible rays of the spectrum: one of those anomalous
instances of doctors disagreeing,  With such & trinmvirate as
Tyndall, Henry, and Roynolds at varianee, the humbler physi.
cist is indeed at & loss to determine to whieh theory to anchor

his faith."

A Sulcldal Scorplon,

The statement that a scorplon, when driven to bay by its
enemles and unable to escape, will kill itself by & blow from
its venomons sting has usually been rogarded as mther
mythical. A well attested Instance, however, of the suicide
of the insect has lately been published by Dr. do Bellesme,
The writer states that, having captared a scorplon, he con.
vorged the rays of the sun on its baek by means of a burning
glass, The Inseot became furiously cumged, and finally
ralsed its sting and strack {tsolf, dying within half a minate
afterward.

WE see it stated that three Dartmouth students, named
‘olby, Brown, and Dustin, will start for Egypt this month
under an engagement with the Khedive for service in the
surgical corps of his army. They will reside in Cairo and be
attached to the personal stafl of the Khedive, who is to pay
thern $2,500 to $3,000 a year, In gold, and traveling ex-
penses.
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IMPROVED GRUBBING MACHINE,

Farmers and others will find in the Invention represented
in the engraving & usoful appartus for grubbing up the
stutups of trees of even considerable size, which will donbt
less prove an efficlent auxiliary in clearing land. It is con
structed and opemted as follows: At one extromity of the
beam, A, is jonrnaled a small wheel, B; near the other end
is n socond beam, C, a block being interposed between the
two besms to bring them to thoe proper relative hight. Beam,
O, nlso has a wheel at its end at D, which wheel, however, s
Iargor than that first mentioned,  The journal of wheel, D,

{s hinged to the benm, o that said wheel may be turned

back parallel with the beam, for conve
nlonce in drawing the machine from
place to place, A loop secared to the
onds of the hinged journal carries a
hook, to which the harness of the horse
is hitched.

At the rear end of beam, C, is aslot
ted guide, E, grooves in which roceive
the guide plate which ix formed up
on the upper part of the knife, ¥, The
Jlower partof the lattor passes through
n guide slot ina bar, G, which also
sorves ns o shoe for sapporting the ma
chine and as a brace to meet the draft
strain upon the knife, By operating
the lover, H, the knife, through the
interposing connecting rods, may be
ralsed from or lowered into the ground
and held down to its work., To the
rear of beam, A, in xuch position as to
bring the knife at proper distance from
the stump to be operated upon, is secur
od aloop, 1, which encircles the stump,
as shown,

In operating the machine this loop is
first dropped in place, and a ring is
placed above it. A wedge is then driven
iatothe top of the stump %o as to fasten
the ring, the latter serving both to pre.
vent the loop from slipping off, and
also as a band to keep the wedge from
spreading the lower part of the stump
s as to tighten said loop. The knife is next forced into the
ground for five or six inches, so that, on driving the horse
around the stump, it cuts off such side roots as may lie inits
path. At each round the knife is driven in deeper until all
the roots are divided. The hook, J, is then dropped and held
down by the foor until it catches upon s root. A few rounds
twist off this last, and the stump may then be easily raised
from the ground.

Patented through the Scientific American Patent Agency,
October 20, 1874 For further particulars address the inven.-
tor, Mr. G. E. Reyner, Canton, Iows.

IMPROVED HORSE DETACHER.

The object of the invention illustrated herewith is to pro.
vide a means of instantly detaching a pair or even three
horses from a vehicle in case of their running away or be-
coming fractions. The advantages gained of course are the
prevention of the injury or destruction of the vehicle, and
of the greater risk of periling the lives of passengers.

Fig. 1 shows the disconnecting arrangements located on
the double tree and front portion of the wagon. Fig, 2 re.
presents in detsil the extremity of a single tree, and Fig, 3
is the end of the pole. The traces are provided with loops
st their ends which slip over the hinged bolts, A, Fig, 2, at
the extremities of the single trees. B is a spring catch
which is held in front of said bolt, keeping the same posi-
tion and thus the trace, Chains, C, connect the
puir of spring catches, belonging to each single tree, to the
sway bar, D; and chains, ¥, conneet the wway hirs to two

wrms of n bell erank, F.  The third arm of the bell erank
communicates with the detaching lever, 4.  Whoen this lever
in pushed outward, it rotates the bell erank, which tus, by
pulling on the chainy, E, turns the sway bars jand the latter,
through the chuaing, D, withdmw the eateh bolts from before
the temeo plos, which then, swinging on thelr hingos, roloaso
the four traco loops shnultanconsly,

H, Fig. 8, s & hook pivoted, as shown, noar the end of the
tongue, and T is o sliding eatch bolt, also operated by the
detaching lover, G, through the modium of a connecting
wire, Thig arrangemaent s for the purpose of detnching a
third horse, which may be harnessed to the pole end,  Pa.

o o il
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REYNER'S GRUBBING MACHINE AND EXTRACTOR

tented through the Scientific American Patent Agency,
November 10, 1874. For further information address the in-
ventor, Mr, Anatole Ehret, No. 540 Washington strget, San
Francisco, Cal,

o
o

HMydrocarbons produced on Cast Iron and Steel.

Towurds the end of the last century, a French chemist
named Proust observed that hydrogen gas, evolved by the
action of sulphuric or hydrochloric acid on cast iron or steel,
was accompanied by a kind of ethereal oil, which condensed
in drops on the sides of the bottle in which the gas was
evolved, as well as in the tubes through which it was con-
ducted and the vessels in which it was collected. He also
found that not all of this oily product was carried off by the
hydrogen gas, but that a considerable portion of it remained
in the black carbonaceous residue left by the action of the
acids on cast iron, To obtain this portion, it is only neces-
sary to treat the residue with alcohol, and after filtration to
add water to this extract, when it becomes milky and the oily
substance all separates,

Cloez, in his experiment on this subject, employed a beau.
tiful spiegeleisen, which contained about 4 per cent com-
bined carbon, 6 per cent manganese, some silicon and traces
of phosphorus and sulphur. It was reduced to pieces of
moderate size, and treated with hydrochloric acid diluted
with twice its volume of water. The action of the acid or
white iron in the cold is very feeble; to ald it, Cloez placed
the iron and acid in a flask on & water bath, the temperature
of which was 167° to194° Fah. Under these conditions,the gas
was evolved regularly; and about 600 grains of iron were
dissolyed daily in a single apparatus, The gas generated
was first passed through two Woulfe's bottles with cold
water, then through an apparatus containing pumice soaked
in sulphate of copper, and afterwards through a two-necked
bottle where it eame into contact with bromine covered with
a stratum of water. - With this apparatus the following sab-
stances may be collected:

1. The oily liquid, which is condensed in the first two bot-
tles, and which was first observed by Proust, According to
Cloes's experiments, the quantity of this substance formed
equuled about 1 per cent of the weight of the iron employed.

2. The bromated products formed by the absorption of the
hydrocarbons, Cy, H®, by bromine, These products ure very
complex.

8. The liquid and solid products obtained by treating the
insoJuble residue with sulphide of carbon and sicohol,

The oily liguid obtained directly by condensation is lighter
than water, colorless, and very fluid. After two days' con-
tuct with fused chloride of calcivm, it was subjected to dis-
tllation, and began to boil at 248" Fah. About one third of
the liquid distils over below 284", a small quantity between
208" and 820°; and the boiling point of the remainder gradu-
ally rises to 302° Fuh.

Cloez next endeavored to obtain a pure product out of the
most volatile portion of the liquid by fractional distillation,
but this was difficult, since he only had 20 to 80 grans of
the liquid. He succeeded, however, in isolating a hydrocar.
bon which distilled completely between 240° and 248°, and
had the composition and properties of caprylen or octylen,
Cie Hys.  Annlysis gave: Carbon, 84'02; hydrogen, 1417;
total, 0000

An examination of the bromated liquid discovered the
presence of several homolognes, Cy Hy Bry.  Cloox separatod
the bromide of propylen by distillation; but then he sought
in vain for the bromide of ethylen, which boils at 444" Fah, The
mixture of bromated compounds began to boil at 2067; the
temporaturo roso rapidly to 284° and 2056°, where it remained
stationary quite u long thne; it then rose progressively to
820", where it agnin stopped for u while, and then rose grada.
ally unti] finally it resched 8747, At this temperature Ly.
drobromie acld wns given off from the decomposition of the
more eondensed bromnted hydroearbons.  The distillation

was not curried any farther,  The least volatile por.
tion of the bromated product, whiclh
did not distil over, was set aside
1o be treated with an aleoholle solution
and thus converted into more permanent
products of maore slmple composi-
tion. He suceeeded in this way inob.
taining bromide of heptylen, Oy H,,

her of the series,bromide of caprylen
ar octylen, Cye Hyy Br, boiling at 802"
Fah,

In the first bottle through which the
gens possed there wis doposited on the
sidoy, in addition to the olly produet,n
wolld, perfectly erystallized body, which
sublimed without decomposition. Cloez
obtained it only in very small quanti.
ties, but hopes,on dissolving in hydro-
chloric acid the whole quantity of 130
kilogrammes of iron,to obtain enough
of itto make some investigations and
determine its comuposition.

Before taking up this white speigel-
cisen, Cloez operated on ordinary gray
iron, but obtained no oily hydrocarbon
on dissolving 50 kilogrammes, and only
very little of the bromated product,
less than (ol part of the weight of
theiron. This small yield represents
only a very small fraction of the ear.
bon which is present in a combined
state in gray iron.

SHADE ATTACHMENT FOR PLOWS.

Every farmer who has trudged after u plow under a hot
sun has doubtless wished for just some such an invention as
that illustrated in the annexed engraving. It is simply an
attachment readily applied to any convenient portion of the
plow, the object of which is to support an umbrellas and to
allow of the same being adjusted so as always to throw its
shade upon the plowmnn.

A crapked arm s secured in a socket by means of a
set screw, and is free to revolve in a horizontal plane. The
outer end of this crank is jointed, and provided with an ad.
justing brace, whereby it may beinclined and secured at
any desired angle. A suitable socket, atthe upper end of the
arm, holds the umhrells handle, retaining the same by a =im-
ple spring catch.

¢‘_ —— - : - .- —

The umbrella shade is largely used, in this city, by stage
drivers, cartmen, and others whose labor requires them to
be constantly out of doors, and it proves a very welcome com-
fort, Itobviates, besides, by warding off the sun's rays, the
danger from sun stroke, and is a convenient shelter in case of
sudden showers,

This invention was patented through the Sclentific Ameri-
can Patont Agency, October 27, 1874, te Jefferson G. Darby,
of Yort Motte, 8,

Br, boiling at 130°, and the next mem -
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SIR SAMUEL BAKER'S EXPEDITION.

Sir Samuel Baker, who was commissioned by the present
enlightenéd Khedive of Egypt to proceed into the interior of
Africa and suppress the slave trade of that immense wilder-
ness which lies south of the Khedive’s territory, has recent.
1y published an interesting and valuable book of travels. In
deseribing his journey up the White Nile, he states that he
had European vegetables of all kinds, ** Having cleared and
grubbed up a portion of the forest, we quickly established
gardens, The English quar-
ter was particularly neat
The various plots were se-
parated by fences, and the
ground was under cultiva.
tion for about two acres, ex.
rending to the margin of the
river. I did not build =a
house for myself, as we
preferred our comfortable
barge, which was moored
alongside the garden, from
the entrance of which a
walk led to a couple of large
mimosas, that formed my
public divan, where all visi-
tors were received. In a
short time we had above
ground sweet melons, water-
melons, pumpkins, cabba.
ges, tomatoes, cauliflowers
beetroot, parsley, lettuce
celery, ete. ; but all the peas
and beans, and a very choice
selection of maize, that I
had received from England,
were destroyed during the
Against my ex-
press orders the box had
been hermetically sealed,
and the vitality of the larger
seeds was gone.”

We select an engraving
from this interesting book,
in which the gigantic aqua

and salted in the usual menner.

MM. Bondet nnd I'Hote, two chemists who have analyzed
the product, give the rathoer anomalous opinion that tho arti-
ficinl compound is more nearly real butter than the genuine
article prepared from crenm. It containg less water, and loss
animal substance apt to turn rancid, than natural butter,

The imitation, it is stated, is largely employed by dairymen
in France for ndulteration purposes,
ble, s it savors gtrongly of the suet,

Its taste i8 not ngroen-

The Slang of the Stock Exchange.

Gumblers of every grade, says s contemporary, have their
slang terms to conyvey to the initinted just what they mean;
and however blind it may be to the uninitiated, it is perfectly
intelligible to those possessed of the high civilization () ne-
cessury to ““manipulate gtocks,” Four different forms of
contracts are known under the general term of stock privi-
leges. The **put” and ““eall ” are single privileges. The
“straddle " and ““ spread " are double privileges. A “put”
is & contract giving the hold-

er the right of delivering a

VEGETATION ON THE BANKS OF THE WHITE NILE.

certain amonnt of stock wit):;
in & definite time at & stipu
Inted price; A ““eall” is ex-
actly the reverse of a ““ put,”
being a contract giving the
holder the right of éalling
for the stock instend of de
livering it. A double priyi-
lege is a ““ put” nnd “call ™
on the same stock in one con-
tract,. Whena double privi-
lege is drawn at the market
price of the stock, it is called
o straddle, " and costs from
two and a half to five per
cent preminm.  But when
drawn at a distance of from
one to two and a half per
cent above snd below the
muarket price, it is called 2
“gpread,” for which a fixed
premium of two per cent is
paid. The distance from the
market at which a ““spread ”
is drawn depends on the
class of stock and the activi-
ty of the market.

e gy
Unhealthy Planits,
Whenever plants begin 10
drop their leaves, it is certain
that their health has been
injured either by over-pot

- tic vegetation of the district is well shown, together with the In this connection we may remark that there is a very sim- | ting, over-watering, over-heating, by 100 much e¢old, or by
v curious rig of the boats used for inland navigation in Africa, | ple and sure way of distinguishing genuine cow butter from | applying such stimulants as guano, or by some other means,
of which a yard of immense length, made of one cane stalk, | the oleo-margarin mixture. It consists in dissolving a small | having destroyed the fine rootlets by which the plant feeds.
is the distinguishing feature. portion of the suspected substance in ether, and evaporating | and induced disesse that may lead to death. The case is not

° to dryness by the application of a gentle heat. The residue | usually important enough to call ina * plant doctor;”
THE GREAT WELL AT PROSPECT PARK, BROOKLYN. |hasthe true butter smell if gennine, which may be greatly | amateur begins to treat the patient, and the practice is in ali

so the

The Brooklyn Park Commission have provided, for the |intensified by cooking. If artificial, however, the deposit has | probability not unlike that of many of our household physi-
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needs of the beautiful pleasure ground, u
supply of water which enables them to be o

a\\

independent of the Ridgewood water, the
yield of which is already well taxed in *
furnishing the city, with a prospect of a
much larger demand in the immedinte fu-
ture. The well is situated under the shu-
dow of Look-Out Hill, the highest ground
in the park, on the summit of which a re.
servoir, 175 feet above the surfuce, has been
constructed. =
We give herewith a view of the upper
part of the well, by which its ample pro- !
portions may be well conceived., Three
quarters of o million gallons of water daily
flow into the well, to be pumped, by the en-
gine on the platform shown in our cngra-
ving, up to the distributing reservoir nbove
described. It will be seen that the well s
not, o8 it is sometimes cualled, an artesinn
well, and differs from the ordinury well only
in its great size. The water flows horizon-
tully, through pervious soll, till it reachos
the intercepting draing, four of which ure
shown in the engraving (which we select
from the Christiun Weekly), delivering their
water into the well,  The structore s sur.
rounded by u skylight, and access to the spi-
ral stairease is found on walking Into the
engineer's office, shown on the left hand of
our engraving, immediately over the englioe.
—- -
The Latest Artificial Buttor FProcoss,
La Nature, of recent date, containg o de.
seription of & new artificial butter manufac-
turing process, the invention of M. Mége-
Mourids, which ix being practised in Paris,
A comparison of the details with those of
the compounding of the oleo-margarin but-
ter, made in this city and not long ago fully
deseribed and illustrated in these columns,
shows the operations to be identical up to
the churning. At this point, the oleo-mar-
gorin process is to mix the ol prepared
from the fat with one fifth its weight of sour
milk, and churn in the erdinary way. M.
Mourids’ mode of munufacture seems to be
& closer copy of Nature, He adds to 110 £
pounds of the ofl about 25 quarts of sweet < i
milk, in which are dissolved the soluble por- THE
tions of 1,000 grains of cow's udder. This

o

¢ians who apply & remedy that increases the
disease. Having already destroyed the, so
to speak. nutritive organs of the plant, the
stomach is gorged with food by applying wa-
ter, or with medicine by applying guano or
5 2 some patent ““ plant food.” Now the reme-
dy is nearly akin to what is a good one when
the animal digestion is deranged—give it no
A more food until it reacts. We must then, if
the rootsof the plant have been injured from
T any of the above named causes, let the soil
in .\rhich it is potted become nearly dry; then
remove the plant from the pot, take the ball

r e =

GREAT WELL AT PROSPEOT PARK, BROOKLYN.

of soil in which the roots have been envel
oped, and crush it between the hands just
enough to allow all the sour outer erust of
the ball of earth to be shaken off ; then re-pot
in rather dry soil (composed of any fresh soil
mixed with equal bulk of leaf mold or street
sweepings), using a new flower pot, or hav
ing thoroughly washed the ald one, so that
the moisture can freely evaporate through
the pores. Be careful not to over-feed the
sick plant. Let the pot bo only large enough
10 admit of not more than an inch of soll be
After re-
potting, give it water enough to settle tho
soil, and do not apply any more until the
plant has begun to grow, unless, indeed,
tho atmosphere is so dry that the moisture
has entirely evaporated from the soil; then,
of course, water must be given, or the pa-

tween the pot and ball of roots,

! tient may die from the opposite cause—star-
| vition, The danger to be aveided is in all
' probubility that which brought on the sick-

G

ness, namely, saturation of the soil by teo
much water. Other causes may induce sick-
ness to plunts, such #s an escape of gus in
the apartment, or smoke from a flue in the
greenhouse; but in all cases, when the leaves
fall from a plant, withhold water, and, if
3 there Is renson to believe that the soil hus
heen poisoned by gas or soddened with mois.
ture, shake it from the roots as before ad
vised, and re-potina fresh flower pat.  Many
years ago, when I used smoke flues in my
‘ greenhonses, some kindling wood, carelessly
“|"  thrown on the top of oneof them, ignited,
e and the smoke eaused the leaves of overy
plaut to drop. There were some 8,000 plants,
mostly tea roses, in the greenhouse ; it would

lust 15 very finely divided and wacerated for some time pre- | the easily recoguizable odor of suet. 4 completo description | have been too much of 8 jobto re-pot all, but, by withholding
vious touse., 'The mixture, afir agitation, transforms itself | of u test for artificial butter, by Mr. John Horsley, F.C.8., [ water for some ten days, until they started a new growth
first into a cream, and nu;r anuut two h'mu-u, into butter, | by the use of methylated ether, was given on page 870 of our | ngain, very few of this large number of plants were injured. -

from which the buttermilk i+ Jdrained. It is then washed | volume XXXI —Pater Headerson.
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in five sections, which worked from six to nine months each
but was never in working order from end to end.
The total length of all the cables which have been Inid is

————

OCEAN TELEGRAPHY.
poclh iy

ST GIuaR B Jsroorr.

e P | about 70,000 miles, of which over 50,000 miles are now in ;

It the uncspected discoveries and gigantic works which | successful operation.  The 20,000 miles _of'cables w:l!ch have
have been realized during the past half century had not fa- | thus far fafled represent 58 in number. Up to 1865, none of
miiliarizad us with the marvelous, wo should consider the | them had been tested under water after manufacture, ..nd
accomplishment of ocean telegraphy to be the eighth wonder | evory one of them was covered with a sheathing of light iron
of the world : & wonder, on acconnt of the almost supernatu- | wire, welghing in the average only sbout 1,500 pounds per
il rosults which it furnishes, the numerous difficulties which , mile. These two poculinrities are uu'ﬂ]civnt to account for
it has oncountered, the physical results which it has pro- levery failure which hns occurred. No electrical test will
dueed:and even a wonder on account of the enormous amount | show the presenco of flaws in the insulating cover of a wire,
of money which has been expended in its development. In | unless water or some other conductor enters the flaw and
discussing the cxtent of this marvelous system of interna. | establishes an eloctrical connection between the outside and
tional communications, it scems proper to consider to whom | inside of the cable; and all cables laid in shallow water should
is due the credit of taking the first steps towanl its nccom- | have an armor welghing not leas than five tuns per mile.
plishment.  Up to 1847, no substance suitable for the insula- | The core of long submarine cables generally consists of
tion of n submarine wire was known,  During that year, Mr. | several wires of pure copper covered with alternate Inyers of
Johin J. Craven obtained and experimented with some gutta | gutta percha and Chatterton’s compound, the latter consisting
perchn, and discovered its insulating qualities and its ndapta- | of gutta percha, resin, and Stockholm tar. Over this is
bility to subaqueous communication. The Trenton, N, J,, i placed a layer of tarred yarn, and the whole is finally included
State Gazette, for May 10, 1948, contains the following para- | in a sheathing of iron wire Inid on spirally, to give the cable
graph: * Gutta percha is now used for insulating telegraphic | sufficient strongth to withstand the strain of paying out, or
wires. Mr. Craven has tried it for the old New York and | that to which it may be subjected by the inequalities of
Philadelphia line in the Passaic river, and has been 80 suc- | the ocean bed.  Not infrequently the iron wire of {he sheath-
cessful that the company intend to tey to cross from Jersey |ing is also protected from corrosion by tarred hemp, Figs, 1
City to New York Dby laying soveral wires, thus insulated, and 2 show the construction of the Malta
ander the water.” The New York Zribune of June 17, 1848, | and Alexandrin cable. The different
contains the following paragraph: ** The wires of the New lnyers are so far peeled off as to show
York and Philadelphia Telograph huve been extended neross the construction. The strand of seven
the Hudson from Jersey City, and are now in successful com- | copper wires is shown at the top; then
muniecation with that place. They are encased in a double | follow three layers of guttd percha and
covering of gutta percha, and laid on the bottom of the river i ono of tarred yarn, the whole enveloped
in the track of the ferry boats.” ‘ in the eclghteen wires constituting the

In 1846, Mr. James Reynolds, of New York, invented a ma- | sheathing. * The diameter out in the sea
¢hine for covering wire with india rubber, and during the i5 085 of an inch. Near the shore the
year 1847 covered a large amount of wire with this substance; sheathing is made stronger, to meet the
but in consequence of the difficulty of drying it (vulcaniza. danger of accident from the dragging of
tion of rubber being then unknown), it proved a failure, anchors,

Early in the spring of 1848, Mr. Craven brought a piece of Including the original 1858 cable, five
wire covered with gutta percha to Mr. Reynolds, and asked cables have been laid down between Ire-
if he conld cover wire with gutta percha with his machine. P land and Newfoundland, of which only
Mr. Reynolds nndertook to do so, and immediately proceeded | three are now in working order. These
to manufacture gutta percha covered wire. He covered the three were laid in 1866, 1878, and 1874.
cable which was luid across the Hudson river between New The cable of 1865 of o similar type s
York and Jersey City, which was the first gutta percha cable the nbove has not been working for over
eeor - made, and the first submarine wire ever constructed and 1WO years,

succemsfully operated for the transmission of intelligence orver a
distance ef hall a mile.

One of Mr. Reynolds' workmen, named Champlin, shortly
after this cable was laid, went to England and communicated |
the proeess to the Gutta Percha Company, who at once com. |
menced the manufacture of gutta percha covered wire.

On the 16th of December, 1850, Mr, (harles Vincent Walker,
an experienced telegraph enginecr, testified before the joint
comumittee, appointed by the British Government to inquire
into the construction of submarine telegraph cables, as fol-
lows: 1 was the first to use gutta percha in England. I ad.-
vised Mr, Foster, of Streatham, to apply it in our very early
difficulties in telegraphing. We purchased and used the first
wire covered with gutts percha, on November 11, 1848."

The first submarine cable ever laid in the open sea was luid
between Dover and Calais, in 1850. It was a single strand of
gutta percha, unprotected by any ontside coating, and worked
only one day. The next cable was also laid between Dover
and Calals, in 1851. This cable contained four conducting
wires, was 27 miles in length, and weighed 6 tuns per mile.
This cable is still working, sfter having been down 28 years. |
The next long cable was laid in 1853, between Dover and
Ostend, a distance of 80 miles, and contained six conducting |
wires, and weighed 5% tuns per mile. It is still in working |
order. It 1853 & cable of one conducting wire was Inid be-
tween England and Holland, 120 miles, weighing 1§ tans per
mie. This cable worked for 12 vears. From 1833 to 1808,
37 cables were laid down, having a total length of 3,700
ndles: of which 16 are still working, 18 worked for periods
varying from u week to five years, and the remaining 8 were
total failures,

On the 6th of Angust, 1858, the first Atlantic cable was
laid betweon Irelund and Newfoundland. The weight of this
cable was 1 tan per mile, and its cost was as follows: Price
of deep sea wire per mile, $200; price of spun yarn and iron
wire per mile, £265; prics of outside tar per mile, $20. Total
per mile, $485. Price, as above, for 2,500 miles, £1,212,500;
price of 25 miles shore end at $1,450 per mile, $36,250, Total '
cot, $1,240,235, This cable worked from August 10 to Sep- | miely with five strands of tarred
l‘c'mht 1, :u::f"whlch time u:’!ﬂ rx;w:-m\.\wre sent from | manilla hemp, and the whole laid

rll!l!h ). 'oundland, i1 from Newfoundland to | spimlly round the core, which latter s padded with tarred jute

alentia. The failure of the cable was maioly due to care- | yarn. The weight in.air is 35 cwt, 8 qrs. per nautical mile ;
lesaness in the manufacture and subsequent handling. When | weight in water, 14 cwt, per nautical mile. Any of the c-bl«;
the cable was in process of manufacture, it was cofled in four { would bear eleven knots of itself in water without breaking.
large vats, and left exposed day after day 10 the heatof a| When a tolegraph wire at a distant station is disconnected

summer sun.  As might have been foreseen, the gutta percha
R cattied ot O hegimbys ol pe from the ground and placed in connectlon with one of the

Insulate was so twisted by the cofls that it was left quite bare
::l:mm places, thus weakening and eventually, when | made and, i the insulation of the line In perfect, almost
w was submerged, destroying the insulation. The instantly ceasen.  The needllo of the galvanometor makes a
mﬂz ;:: partially discovered bofore the cable was taken | sudden deflection, and then returns to its position of rest. If
pro e -.‘hdo'ry, and = length of about thirty miles was | the battery is cut off and the line, at the ssme moment, put
Fon condemned. This, however, did not wholly 1o earth, the needle deflects momentarily in the opposite
remody ‘“dlhlty, for the defective insulation became fro. | way, and the charge given to the wire returns and goes to
quently | painfally spparent while the eable was beiog | earth. In land lnes, this return charge In very slight excopt
submerged.  Stlll further evidence of its condition was offered ' '
'h&ll came to be eut up for charms and trinkets, marked. This return charge shows that a telegraph wire
noxt loog cable which was lald was from Suee 0 may be chinrged like n Lovde i
g ot Ay 3 g s Leyden jar. The wire is the inner
in 1850, Thix eable was Iaid roating, the air or gutta percha the dielectric, and the carth

Fig. 1.

Pig. 2.

The following are the details of
construction of the last four Ireland
and Newfoundland cables. Fig. 8
shows the section, and Fig. 4 the ex-
tornal appearance and construction,
of the 1865 cable in the full size, 13
inch in diameter. Fig. 5 shows the
shore end in section. The construction
of the 1885 cable is the same as that
of all the subsequent ones, with one
or two non-essential differences.

The conductor of this cable con-
wists of a copper strand of seven
wires, six laid round one, and weigh-
ing 800 pounds per nautical mile,
imbedded, for solidity, in Chatter-
ton's compound. Gage of single
wire, 0°048 of un inch; gage of strand,
0144,

The insulation of each cable con-
ulsts of four lnyers of gutta percha,
laid on alternately with four thin
layers of Chatterton’s compound,
The diameter of core (conductor and
insulation) ix 0°464 of an inch.

Its externnl protection consists of
ten stool wires, 0005 of an inch in di-
ametor, each wire surrounded sepa-

' THE ENVELOPE OR CHROMOSPHERE.

.
:

desired 10 | poles of a battery,the other pole of which Is to earth, a charge ‘
flows into the wire at the instant in which the connection is |

upon very long lines, but in sabmarine eables it is very |

lor sea the outer coating. The statieal charge of which a
| line of telegraph is then capable shows that the electric fores
| tends to propagate Itself not only longitudinally but later.

Fig. 5.

ally. The effect of lateral induction s to retard the time of
delivery of n signal and to prolong it, so that, nlthough it is
o momentary signal at starting, it becomes o prolonged sig-
nal at its destination, The mere slowing of the signal would
not matter much, provided it wus delivered at ity destination
as sent; but it is not. Bach signal at the recelving station
takes a longer time to leave the line than it did to enter it.
Henes, in a eable, if the sender transmitted at the same rate
and with the same apparatus that he does in land lines, the
signals would run into each other at the receiving station,
and be indistinguishable. Time must be given to allow each
signal to ooze out of the cable before-another is sent. Re
tardation increases with the square of the length of the line.
The maximum speed of signaling through 2,000 miles of the
Atlantic telegraph of 1858 was two and a half words a min-
ute. The copper core had a conducting power somewhat
higher than a No. 4 iron wire If the ratio of the thickness
of the core to that of the insulating coating be kept the same,
the number of words that can be sent varies as the amount
of materinl employed, or as the square of the diameter of the
cable, Thus, if a cable be of the same make and of equal
length as another, but twice as thick, four times as many
words may be sent by it.

The conductor of the Atlantic cable of 1858 consisted of n
strand of seven copper wires of No. 221 gage, weighing 03
pounds per mile, while those of 1865, 1866, 1873, and 1874
have each 300 pounds per mile. The highest rate of speed
obtained throungh the 1858 cable was 21 words per minute,
while throngh the 1565, 1866, 1873, and 1874 cables they have
obtained a speed of 17 words per minute in regular working,
and of 24 words per minute upon an experimental test,

i THE CONSTITUTION OF THE SUN.
BY PROFESSOR O. A, YOUNG.

Number III-Conclusion

The edgoe of the sun's visible disk is much less brilliant
thun the central portions, and this fact was long ago re.
cognized by Arngo and others, as evidence of an atmosphere
of some depth, covering his surface and cutting off & portion
of the light.

This lower portion of the solar atmosphere, which is rich
in the vapors whowe condensation produces the photosphere,
and in which most of the dark lines of the spectrum origin-
ate, is comparatively shallow, not more, probably, than
from 500 to 2,000 miles in thickness.

But it is snrmounted to the much greater elevation of
some 8,000 or 10,000 miles by the hydrogen and other non-
condensible gases which form the rose-colored envelope to
which Mr. Lockyer has given the name of chromosphere.
This is o sheot of scarlet flame which clothes the whole
surfaco of the sun, and here and there rises in eloud-
liko forms that ascend to enormous hights above the gen-
eral lovel,

The upper surface of the chromosphere is excooddogly
unoven, such as fally to justify the expression “a sheet of
flame ;" for the whole appearance suggests the idea that it
is formed of jots of heated gas rushing up from the centrnl
fire through countless orifices and rents between the clouds
which constitute the photosphere. And yet *flame” is
t hardly the right word, for in the chromosphere, so far as weo
can learn, there I8 no true combustion; the heat does not
come from chemiceal combinations. These solar flames are
mere masses of intensely heated gus, absolutely too hot
to burn—at a temperature above what chemists eall the
““ dissocintion point, ' where all play of chemical affinity
cennens, :
Occasionally the up-rising jet attains a very groat velocity,
and spreads ont in the upper rogions of the coronnl atmos-
phere into proclsely such forms as thoso familinrly assumed
in our own air by smoke and vapors, For many years they
wore the sabject of much disenssion, but in 1868 the .pm;.
troseope for n;'nr set the question at rest by «'19v0 7 that they
are nothing but heated clouds of , largel i droge
| Thelr spectrum  exhibits oomplcnon:l.; the bﬂygh‘:’um :}
| that element, and besides them another very prominent one,

| which, from the elreumstance that its place in th spectrum
|is very near the two lines of uidlnmrl!;. and D: is com-
‘m«ml_v roferred to as the D, line. m
| make it nearly certgin that this line is due to some other







