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THE BUCKEYE AUTOMATIC ENGINE,

The accompanying engravings represent an improved auto.
matic cut-off engine, built by the Buckeye Engine Company, -
Salem, Columbiana county, Ohio. The manufacturers claim
for this machine that it satisfies the conditions necessary for
the highest attainable economy in the use of steam, and, at
the same time,
that it is so sim-
pie in construc-
tion as to be but
a trifle more ex-
pensive than an
equally well de-
signed throttling
enginc.

The slide valve,
shown in section
in Fig. 3, is in
one sense a small
moving  steam
chest; the live
steam enters its
interior through
circular openings
in its back or
cover, and thence
passes into the
cvlinder, whose
ports near, its
ends are alter-
nately brought to
coincide with the
evlinder ports.

The exhaust
takes place atthe
endsof the valve
into the ends of
the chest, thence
through  ample
passages into the
exhaust pipe.
The tortuous ex-
haust - passage,
involved in the
use of the com-
mon slide valve,
is thus avoided.
As a result, the
indicator  cards
show a remarka-
ble freedom from
bLack  pressure,
even at high pis-
ton speed, as will
be seen from the
diagram, Fig. 4.
1'he data for-
warded to us in
connection with
this card are .
Cylinder 12x20,
speed 160 revolu-
tions; scale of in
dicator 48 lbs. per
inch;steam press-
nre, per gage, 80
1bs.; clearance 2} per cent ; atmosphere 14 lbs.; mean calcu- |
lated effective pressure, 30} 1bs.; horse power, 55'23; and
water per horse power per hour, 18'52. 'The reader, from this.
can make his own deductions as to the operation of the
valves.

The absence of exhaust passagesin the cylinder and valve
gives the additional advantage that the face of the valves

“the live steam chamber in the back of the chest.

may be as close to the bore nf the cylinder as is consistent

| with proper strength of material, thus considerably reducing

the, clearance or waste room.
To the openings in the back of the valve are fitted steam

-metal self-packing rings, which serve the purpose of insuring

a steamtight connection between the interior of the valve and
The area

Fig.1

THE BUCKEYE ENGINE COMPANY'S AUTOMATIC ENGINE.

of these openings is made just sufficient to hold the valve to
its seat, hence it is as nearly balanced as is practicable or
desirable. As the valve chest contains only exhaust steam,
the engines may be run with the chest lid removed, and any
leakage readily detected. The cut-off valve works inside of
the main valve, andalternately closes the ports leading to the
cylinder. The fixed eccentric operates the main valve, and
an adjustable one operates the cut-off valve through the me-
dium of gearing. A small rock shaft, which forms a part of
the latter, works in a bearing in the rock arm belonging to
the main valve gear and moving with it. The movement of
the cut-off valve, relatively to its seat in the main valve, is
thus, both as to time and extent, just what its eccentric
would produce if the valve worked in a stationary seat, and
was attached directly to said eccentric. This arrangement
will be clearly seen in Fig. 2, and the general aspect of the
engine is shown in the front view, Fig. 1. The eccentric
rod of the main valve gear works horizontally, while the cut-
off eccentric rod inclines downward, so that its attachment
to its rocker arm may be on a level, or nearly so, with the
center line of the main rock shaft.

The stem of the cut-off valve passes through the hollow
stem of the main valve, and is connected to an upright arm
on the cut-off rock shaft,on the end opposite to that to which
the eccentrie rod is attached. The automatic adjustment of
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the cut-off eccentric is etfected by means of -its connection
with two weighted levers contained in a circular case on the
engine shaft. The outward movementsof these leversad-
vance the eccentric forward on the shaft, and two well tem-
pered cast steel wire coil springs furnish the centripetal force
which returns them when the speed slackens. It is claimed
that the effect of
this arrungement
is to place the
sensitiveness of
the governor so
farunder thecon-
trol of the engi-
neerthat he may,
by varying the
tension of the
springs, adapt it
to the most wide-
lyvaryingcharac-
ters of resistance.
For instance, in

flouring  mills,
factories, etc.,
which are not

subjected to any
very sudden va-
riations of load,
so great a unifor-
mity of speed can
be obtained that
the variation
due to ordinary
changes of load
and pressure of
steam almost de-
fies detection.

Saw mills, roll-
ing mills, etec.,
which are subjec-
ted to very sud-
den and extreme
changes of resis-
tance, will re.
quire a slightly
different tension
to give the most
satisfactory re-
sults.

We are alsoin-
formed that the
friction of the
cut-off valve and
gear ncutralizes
the effect of fric-
tion of the joints
in the governor,
and the result is
as high a degree
of sensitivenessto
minute changes,
of load and steam
pressure, as
though all parts
were absolutely
frictionless.

All the wearing
parts are made of the best material; the wrist pins, rock
shaft, eta., are of caststeel. and the connecting rod boxesare
of the best machine brass and Babbitt’s metal. The wearing
surfaces and dimensions of shaft, wrist, etc., are proportion-
ally equal to those of the most approved class of engines.
The same manufacturers also build thio:tling cngines of

like design and finish, and various other styles, adapted for
rapid speed and special work. Address, forfurther informa-
tion, the Buckeye Engine Company, as above,
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I8 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 as our familiar elements do, has given rise to
the inference that the composition of the Universe is fairly
represented in kind by that of the cosmic atom which we in-
habit, in other words, that the substantial unity of the ma-
terial Universe is practically demonstrated. Limiting the
term ‘‘material Universe ” to the system of things which our
senses make known to us, the inference may not be far out
of the way; butthere are reasons why the term should not
bLe so limited. It would be absurd to suppose our feeble
senses able to detect all the powers and properties of ele-
ments such as we know in part: it would be still more ab-
surd to assume 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
meager knowledge of it is consequently somewhat presump-
tuous. .
It is easy to perceive that our range of knowledge is ex-
ceedingly limited. Relatively few aerial vibrations affect
our sense of hearing; an extremely narrow range of lumi.
nous undulations are visible to us: and equally limited is
our capacity to measure temperature, density, or any other
accident of matter. The earth might easily contain number-
less kinds and grades of matter so rare or so dense as to be
entirely beyond our power of recognition.

For illustration, hydrogen passes through cast iron as
water does through loose sand. 'Che resistance which a cast
iron ball would meet in its flight through an atmosphere of
hydrogen would, on the other hand, be scarcely appreciable.
The difference in density between cast iron and hydrogen,
though very great, is far from infinite: were it infinite, the
resistance which either would offer to the passage of the
other would be infinitely slight: to us, né/. So with every
other sort of matter in a medium infinitely more dense or
infinitely more rare than itself. It is possible, therefore, to
conceive, as Dr. Young suggests, of series of worlds of dif-
ferent orders, pervading each other, mutually unknown and
unknowable, in the same space.

poseless speculation; and if there were not, one could hardly
escape it in contemplating the theory of light now generally

ter seems 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.

than that, it enables the investigator to anticipate «ffects

laws so complicated and so singalar that observation alone,
aided by analogy, could never lead to their discovery. To !

most complicated and the most difficult to divine.”

the predicted phenomena being so strange, exceptional, and !

revealed them can scarcely be questioned.
satisfying theory is based on the assumption that interstellar
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
ethereal basis of light by substituting therefor some ex-
cessively rare form of ordinary matter.
ments of the case, such a gas would have to be very rare in- '
deed ; at the same time it would have to possess an elastic
force at least a million million (1,000,000,000,000) times as
great as the atmosphere at the earth’s surface, conditions
quite inconsistent with the main body of our knowledge con-
cerning gases. If material, the physical basis of luminous
undulations must be matter of an entirely different grade
from anythingelse we know.

Any comparison between ordinary matter and anything so
unlike it as the hypothetical ether must obviously be
taken as 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 calculated the necessary elasticitv 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 ordinary air at
the surface of the earth. *The: atmospheric pressure is fif.
teen pounds to the squaré inch; the corresponding ethereal
pressure must therefore be about seventeen million million

3 1(17,000,000,000,000) pounds, a pressure which Professor

Cooke, of Harvard, translates into the weight of a cubic
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 as high as the sun!

These numbers give but an approximate idea of the enor-

mous solidity of the adamantine something which the earth
sweeps throughat 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 likethese; yet ‘‘ they.
are no more than the observed phenomenaof light and heat
force us to accept.”

Regarded 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 is consistent
and reasonable. If we admit one such higher or lower
grade of matter, the door is opened for the possible exist.
cuce of an infinite series of them.

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

- =
THE WOODBURY PATENT.

The great interest involved in this patent, and the cor-
responding efforts which have been put forth, both tosustain
and to defeat it, have induced inquiry on our part, some of
the resultsof which we shall now lay before our readers. We
do not propose to discuss the validity of the patent, but only
to refer to some of the extraordinary circumstances connected
with its history.
The application—which was for an improvement in planing
machines—was filed, June 3, 1848 ; was rejected, February
28, 1849 was withdrawn and $20 returned to the applicant,
October 4, 1852. It then lay as dead as an antediluvian fos-
sil for more than eighteen years, when, on December 5, 1870,
a new application was filed by Woodbury for the same sub-
ject matter. This was unsuccessfully pressed by different
attorneys for more.than two vears, the applicant in one case
at least having offered an attorney $5,000 as a conditional
fee, which was declined on account of the hopelessness of the
undertaking.

On March 2%, 1873, Fisher and Duncan, late Commissioners

ilowing the patent was allowed.

of Patents, became Woodbury’s attorneys, and on April 26 fol.
Tt was issued three days

There is in this line of thought something more than pur. | later, which was just two weeks earlier than it would have
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accepted by the scientific world, a theory involving condi-|
tionsso astounding that nothing short of a neworder of mat.- .

It affords u

reasonable explanation of every phenomenon in optics. More
‘new one was less than two thirds as great as in the Woodbury

which no eye hasseen. As Fresnel observes: ‘“There are certain |
. in this case—is specially declared by statute to be a question

gone out in the regular course of business in the Patent
Office. Such an advance was, it is true, not wholly without
precedent; but as it always creates inconvenience and confu-
sion, it is only allowed in very extraordinary cases. We
know of nothing in this case that should have given it such
a preference.

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 between
the withdrawal of the old application and the filing of the

cage. And as abandonment—which was the vital question

of fact, to be deternined by the circumstances of each particu-

divine these enigmas, we must be guided by theoretical ideas | lar case, this increased length of time was a proper element
founded on a frue hypothesis. The theory of luminous vi- [to be taken into the account in forming a correct conclusion
brations presents this character and these precious advan- here.
tages; for to it we owe the discovery of optical laws, the[smnce into consideration, and without waiting till the case
I'was legitimately hefore him, made a written order that it

It would exceed the limits set for this article even to enu- | should be decided on its merits, without taking the matter of
merate the wonderful discoveries made by the theory of un- - abandonment into the account at all, which order or decision
dulations, and afterwards verified by experiment, some of ' was fully observed.

But the Commissioner, without taking this circum-

Let it be remembered that the statute has provided four

opposed to all analogy that the validity of the theory which ' separate tribunals for the determination of qucstions of pat-
Yet this most : entability. These rise in grade one above another, sn that

three appeals lie successively from one to that which is next
above it, upon the paymentof the prescribed fee in each caie.
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 ccnsulted by him, he
should no more make a binding decision until the matter is

T'omeet therequire- | brought regularly before him than should any other appel-

late court, in a case still pending before an inferior tribunal.

But another act, quite as 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 specially applicable to cases like this. Accord-
ingly, the 41strule of official practice provides, in these old
rejected or withdrawn cases, that ‘* Upon the hearing of such
renewed applications of either class, pateuts will be refused
if it be found that the parties have abandoned their inven-
tions; and in order that opportunity may be given for ihe
production of proof of abandommnent, or of two years’ public
use, if either exists, an interference will, at the discretion of
the Office, be declared between the renewed application and
all applications made, or patents granted, in which the device
in controversy has been claimed or described.”

Now, the discretion which is thus to be exercised means a
sound and just discretion, and not one that is controlled by
caprice or by favoritism. And there has never been a case
sincethe 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 than in this. But, as we are informed, the Clom-
missioner gave instructions that, in this case, no interference
should be declared, and the patent was issued accordingly.

Now we do not intend to he 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 extraordinary, and well calculated to create a sus-
picion that the strict impartiality which is so necessary
to secure that public confidence in the management 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
rating with rings ontside. of the Office, is not unnaturally
suggested by the facts of this case than which nothing can
be more detrimental to the interests of the Office.

We have written not in malice or unkindness, but with an
earnest desire to benefit the Patent Office, and through it. the
great body of meritoriousinventors whose welfare we believe
to be in no little peril. The cheapest and most cffectual way
of securing uprightness and propriety of action in any public
officer is, in a candid and just way, to spread hisacts or those
of others in like predicament fully before the public. ~This
is well calculated to prevent those mistakes which arise
through carelessness or inadvertence, as well as to correct
those which may have had a different origin.

THE PHYSICAL FORCESARE MODES OF ETHER PRESSURE

Professor Challis, of Cambridge University, after long
and exhaustive researches upon galvanic and magnetic ac-
tion, concludes that the hydro-dynamical theory of action is
alone correct. The theoretical explanation of galvanic and
magnetic phenomena is to be sought by means of mathema-
tical deductions. The author believes that the science of
theoretical physics, laid down in Newton’s ‘' Principia,” isby
no means confined to physical astronomy, but comprehends
the principles of all departments of natural philosophy
which have relation to physical force. 1lis conclusions on
galvanic and magunetic action have been reached in conform-
ity with Newton’s rules and principles. The author’s maiu
conclusions, relative to the modus operandi of the physical
forces, to which this system of philosophy seems to point,
are: That they are all modes of pressure of the ether; that
the forces concerned in light, heat, molecular attraction and
repulsion, and gravity are dynamical results of vibrations of
the ether; and that electricity and galvanic, and megnetic
forces are due to its pressure in steady metions.
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THE CULTIVATION OF OYSTERS,

The usual method of studying oysters and theoyster trade
is to swallow & dozen raw at a market stand., interviewthe
wholesale dealer in regard to the number he handles and
where lie gets them, chat for half an hour, perhaps, with the
master of an oyster sloop then clinch the whole with such
iuformation as may be gleaned from tlic nearest encyclope-
dia. This is the reporter's method. Much interesting know-
ledge is gained thereby; but, as we have already seen, more
is missed. The most important feature of the business, the
cnltivation of oysters, 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 extensive aud very important, let us visit the oyster
farmey 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 vyster plantation, it iy
the blankest of all cultivated areas. He sees buta waste of wa.
ter, with here and there u protrading pole, and is but vaguely
impressed when assnred that as far as his eye can reach the
ground is covered with crops in various stages of maturity.
Strange farming, nnder twenty feet of brine! In the middle
of a broad bay, perhaps a mile from shore, our tidy craft is
put about, and our skipper says we are over a ‘‘patch ™ of
tweuty acres devoted to this Year's spawn.  For miles atouud
the Sound is staked off for oyster beds, and hundreds, per-
haps thousands, of acres, belonging to other oyster farmners,
are in use as breeding grounds. As we drift across ourtwen-
ty-acre 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, and the catch ishauled in—a bushel
or =0 of empty shells, half a dozen crabs, any quantity of
amber-colored **gingles.” and perhaps two or threc oysters.

* Nothing here !” yon are
tempted to say; but look closer.
Every one of those empty shells,
every object that has not escaped
through the meshes of the net,
is covered with rough brown
¢rceatures the size of oue's tinger
nail. They are oyster spat, that
i, Young oysters of this year’s
spawhing, now three months old.
They firs. become visible to the
naked eye when about a week
old. A gingle the size of
nickel coin curries half a dozen;
a nodule of coral as large as a

OYSTER 8PAT. walnut bears twenty ; on half an
oyster shell you count fifty or sixty, perhaps s hundred or
more, if you have patience to distinguish the little ones.
Who can pumber the thowsand o w 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 dredge is cast on thegra-
velly shell-strewn bottom of a swift channel, in a quiet cove,
in deep water and in shallow ; cach time the dredge is filled
with rubbish interspersed with old oysters, clams, scxllops,
and other denizens of salt water. Ilere and there a bright
shell, a pebble, or « Lit of coal will show un oyster spat; but
a whole dredge full of stuff will carry fewer than a single
oyster shell from the breeding ground. 1t is the old story of
Nature vergus cultivation,

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

SEED OYSTERS—1, 2, AND 3 YEARS OLD.

prime importance in oyster culture, and it is of equal iraper.
tance that the stools are provided at the right time. The pe.
riod of spawning varies with the position of the bed, the
depth of the water, and other conditions, from June to Au.
gust. The precise time for each bed mustbe discovered |

Seientific Jumerican,

*“with the knife,” that is to say, by dissecting the oysters.
By this, which is purely an American method of breeding, it
matters little how deep the water may be; shells and gravel
will sink through & hundred feet as certainly as through ten.
The shallow breeding places employed by the French would
not answer at all in our climate, no more would their costly
and clumsy contrivances for fixing the spawn. There the se-
curing of a few hundred thousand spat is accounted a great
achievement, Here it is the least of the oyster breeder’s la-
bors to obtain boat loads of them. The trouble is to defend
them during the five years of their development.

Examine one of the spat.laden stools. It is obvious that
such a crowd of oysters cannot come to any 8izo in so small a
space. If left to themselves, few could survive the struggle
for existeuce, and they wonld be pinched
and meager. The oyster 'farmer doos
not permit such & waste of seed. Yonder
sloop, which has been bLerting back and
forth across our breeding ground, is
nearly laden with a worthless-looking
cargo, in reality a wealth of seed that
would be & small fortune to a foreign
breeder. The business of her crew is,
primarily, to keep watch against inva-
sion by starfish and other foes of the
voung oysters. Their coarsc-meshed
dredges bring up quantitics of spat-cov,
ered shells which are kept for distribu-
tion on other gronnds, (nitc as many
spat us can thrive on the ground being
attached to stools small enough to slip
through the dredges. Nextsummerthe
year-old seed will be similarly thinned,
the clusters broken up, and the surplus
trangplanted. The same process will be
repeated the vear 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
theirethird year, after which their
growth is too slow for profit. Trans-
planted to more favorable ground they
increase in sizc and thickness very ra-
pidly.

By thus chooging grounds speclally suitod to the several
stages of the oyster’s dcvelopment, the breeder is able to
hasteu the maturity of his crop, besides securing a higher
uverage of size and quality in the product. On a firm gravel-
Iy bottom, for example, where a free circulation of water is
maintained under and around the oysters, a crop will accom-

PINCHED.

THE EFFECT OF TRANSPLANTING,
plish as much in four year: -; in five on mnd, and the quali-
ty will be much superior. Our time is too short, liowever, to
enter upon anything like a thorough study of oyster grounds
and their effects upon the growing oysters. They vary as
fann lands do on shore, the oysterrmen of any locality being
able to recognize, at sight, the oysters of different heds with-

NATURAL AND CULTIVATED

in gunshot of each other, often those of ditferent parts of
the same bed. A novice can tcll by its plumpness the culti-
vated from the natural oyster. Even when the latter has
had the best of advantages, and has attained the rounded
outline of the perfect oyster it invariably lacks the depth of
body, the thickness of meat, which the cnltivator strives to
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attain. It will be very apt to lack, also,!ﬁrmness of flesh and
delicacy of flavor.
i We shall return to this subject in our next issue.

THE COMMISSIONER OF PATENTS ON THE PATENT OFFICE
TEA ET.

| ( UNITED STATES PATENT OFFICE,

i { Washington, December 19, 1874,
Mgessrs. MUNN & Co.:

i @entlemen :—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
date December 26th, 1874, however, there appears under the
head of correspondence, on the 404th page, a charge so
direct, that it passes beyond the domain of criticism, and be-
comes libelous. This charge in relation to my connection
with thc presentation of a tea set, to my predecessor, is an
unmitigated falsehood. 'The facts are that the affair was
originated and prosecuted without my knowledge, and during
my absence from this city. I never signed the subscription
paper for this set, and in fact never have seen it. If my
name appears thereon, it has heen pnt there by some cne
witliout my knowledge, and without xuthority from me.

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

I now demand that, in yonr next jssue, you make a dis-
tinct and definite retraction of the libelous charge against
me, in accordance with the facts in the case. I also demand
that you will either compel your correspondent to make such
retraction in a letter to be published in yonr paper, or furnish
me the name of snch correspondent, that I may make such
demand upon him as the circumstances require.

I am prepured and determined to protect my good name
und reputation from all libelons charges.

I am, Gentlemen,very respectfully yours,

J. M. THACBER, Commissioner of Patents.

Referring 1o the letter of our correspondent, page 404, last

volume, we find it there stated that '‘the present Commis-
: sioner headed the list with $50.”
i To any one acquainted with the exalted and honorable
character of Commisgioner Thacher, ais mere assurance that
this statement was an error would have been quite sufficient ;
but in compliance with his desire that we should make the cor-
rection very distinct and explicit, we have chosen to use his
own vigorous language. No candid person, we think,
can rcad his letter without cxonerating him entirely from all
connection with the affair to which it rcfers. By reference
to another column, it will be seen that our correspondent
also makes the emende honorable. Heretofore his information
has always proved reliable; how he could Lave fallen into
so palpable an error is to us unaccountable, Weregret that
the publication of our correspondent’s letter slionld have done
the Commissioner an injustice.

Taving thns discharged a simple duty in the prompt cor-
rection of a matter personal to the Comissioner, it may not
be out of place for n% to add a few comments, natnrally sug-
gested by his letter.

In these degenerate days, whenmany ot our publicmen ure
so forgetful of personal honor and integrity us to engage in
violations ofthe law, winking at orconcealing its infractions,
o1 ucglectiug to cxecute its provisions: at such a time, it igre~
freshing to find one public officer at Washington,in the person
of Commissioner Thacher,who appcars to entertain a high and
proper sense of his obligations. It is greatly to his credit
that he resents with indignation, regarding it as a libel upon
his character, the snggestion that he has been, either di-
rectly or indircctly, connected with the Patent Office Tea Set
presentation. He recognizes the binding foree of the sta-
tute provided for such cases, so far ‘as he is personally con-
cerned, and evidently desires that the law shall be respected.

The statute in question, is as follows:—

“ Be it enacted, ete.: That no officer or ¢lerk in the United
States Government employ shall at any timc solicit contri-
butions of other officiuls or employees in the Government
service for a gift or prescnt to those in a superior official
position, nor shall any such officials or clerical superiors re-
eeivc any gift or prcsent offered or presented to them as the
contribution of those in the Government employ receiving a
less salary than themselves; nor shall any officer or clerk
!make any donation as a gift or present to any official supe-
i rior. Any officer or elerk violating any of the provisions of
this bill shall be summarily discharged from the Government
cmploy.”

If the; erroncous churge of a wisinformed correspondent,

of infraction of this law, is considered by the Commissioner
as a libelous reflection upon his character, as stated in his
i letter, we may readily imagine with what keen abliorence he
!must regard those members of the Patent Office company,
i who were actually guilty of doing the forbidden thing: with
whom he is net only compelled to associate day after
i day, but cven to witness and ussist their official actions.
| Nothing could be more galling than this to a highly sensi-
. tive and honorable nature like that of the Commissioner.
i Allappointments in the Patent Office, except five, are, under
the law, made by the Commissioner and the Secretary of the In-
terior; hence it is the duty of one or both of these Gificers to
see that the law above cited is carried out. But between
them they have managed, somehow, up to the present time,
to shirk the responsibility. There is a growe violation of
duty somewhere. The Commissioner of Patents has at last
spoken on the subject, and the legitimate inference from what
he tells us is that he would be only teo glad to execute the
law if he had the power; but considers it not his business,
but that of the Secretary of the Interior. We hope the
Secretary will now give us his views of the matter. C('on-
gress may then be able to determine where the delinquency
exists, and apply a suitable remedy.
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THE HOB.GAN HOSPITAL SGKOOL DUNDEE BCOTLAND

WWe publish herewith an excellent view, selected from the
London Builder, of an hospital recently erected at Duudee,
Scotland. The circumstances attending its establishment are
curious, and involve considerations of some importance.

Mr. John Morgan, whose name it bears, died in 1850. On
the death of his last surviving sister, on the 15th of January,
1848, certain writings were found in her repositories, exe.-
cuted by her brother, containing some personal bequests of
smull amount, and declaring it to be his wish that the bulk
of his fortune should be employed to es-
tablish in Dundee, the place of his na-
tivity, an institution for the education of
hoys, on the model.of Heriot’s Hospital in Ed-
inburgh. Previously to the death of his sister,
Mr. Morgan had fallen into » state of mental
imbecility, and a curator bonis was appointed to
take the management of his affairs. The wri-
tings alluded to passed into the hands of the
curator, and formed the groundwork of liti-
gation which subsisted for some years, and
ended in their being declared, by a judgment
of the House of Lords, to constitute a good
and valid bequest of the fortune of John Mor-
gan, or so much thereof as should be sufficient
for the purpose of endowing a hospital for
the education and maintenance of 100 boys in
the town of Dundee. After the appointment
of trustees and governors, measures were ta-
ken for the construction of the hospital. A site
was acquired, and a design, prepared by Messrs.
Peddie & Kinnear, architects, Edinburgh, was
approved of and adopted by the governors,
The site is nearly triangular, and formns a sort
of a wedge between two roads, enclosing about
five acres. It slopes upwards from the en-
trance gate, and the hospital is built in the
upper and broader portion of the grounds. The
design presents a building quadrangular in
form, 200 feet in breadth, 150 feet in depth,
with an open court inside. The building may
be called Flemish Gothicin style, and is two
stories in hight, with a center tower rising to
the hight of 120 feet, and projecting a few feet
from the facade. In the ground floor it con-
tains the main doorway, which is formed in a
richly molded archway, surmounted by a
crocketed label. Over the doorway, in the
second story, is a three-light window, headed
with cinquefoil tracery, and opening into a
projecting balcony. On reaching the hight of
the ridge of the building—the intervening
space being filled in with a clock—the tower
is corbelled out in 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
tower. From this point the tower rises in «
steep roof, formed in two stages, and exhi-
bits in front a carved group of windows, sur-
mounted by an ornamental gablet. The tower
terminates in double pinnacles, united by an
ornamental crest. On eachside of the tower
the design exhibits 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.

Ry T—
Dangers of Benzine Scourlng.

M. Dumas, at a recent meeting of the French
Academy of Sciences, stated that, in examin-
ing the process of scouring fabrics as usually
practised by cleaners of old clothes (washing
in benzine), he had discovered a novel and
dangerous cause of fire. Workmen engaged
in this industry had frequently complained of
the benzine becoming inflamed during the
scrubbing; and in order to test the question,
M. Dumas caused a piece of cashmere to be
dipped in for a length of 18 feet. Every time
the stuff partially emerged from the bath,
while being rubbed between the hands, a
sharp pricking sensation upon those members
and on the face was felt; and finally sparks
were emitted from the fabric, sufficient, if the
scouring had been briskly continued, to have
ignited the inflammable fluid,

Heredfitary Crime.

Some of the most remarkable statistics regarding heredita-
ry disposition to crime that have ever been collected were
lately produced by Dr. Harris at a recent meeting of the State
Charities A Association.

'f;l‘ III‘|“'\ 'HI Il

New York, in which the proportion of crime and poverty to
the entire population wus extraordinarily great, there being
about one criminal or pauper to ever) ten inhabitants. The
recurrence of certain names among the list of unfortunates
also excited his interest, and led him to genealogical investi-
gations which have resulted in the following astonishing
statement of fact :

Seventy years ago, a child, having no other name than Mar-
garet, was a vagrant about the locality. There was no alms-
house. and it seems that the girl lived as a waif, occasion-

It appears that the attention of
Dr. Harris was attracted to a county on the upper Hudson, in

given a home.

tending through six generations, two hundred of the more
vigorous are recorded as criminals, and a large number as
icliots, lunatics, prostitutes, and drunkards,

EITIC
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sent to State prisons for aggregate terms of fifty years, and
the rest were constant inmates of penitentiaries, jails, and
almshouses.

4

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 personal
equation, gives the results of some experiments made upon
an 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 like a rap, his answer being made
by tapping upon a telegraph operator’s key, nicely adjusted.
Both the original rap and the observer’s tap were recorded
by means of a delicate chronoscope, and five hundred ob-
servations were made on every week day during a month.
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In one single

generation there were twenty children, three of which died,
young, and the balance survived to maturity; but nine were -

u]l) helped by the chantable but never educated and never It was found that on the first day the observations were scat-
She gave birth to children, who became ' tered through a verylargerange of error, the difference in
paupers like herself; they increased and multiplied until, up : tiine between the records of the event and of the observation
to the present time, nine hundred descendants of the friend- | varying in fact between the extreme values from 0°16 to
less woman can be traced. Of this immense progeny, ex- :

098 of a second. The personal equation proper on the
second day was between 02 and 03 of asecond, and from
that time it steadily decreased until it amounted only to
one seventh of a second; it then gradually increased until
the twelfth day, when amounted to 0-22 of a second. While
this variation in personal equation occurred, the range of

THE MORGAN HOSPITAL, DUNDEE, S8COTLAND.

errors or discordances was constantly decreasing, until on
the twenty-fourth day the probable error of the result did
not exceed one eightieth 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 oh-
servers be kept in constant training by means of similar ob.
servation of an artificial event, which can be repeated with
easeand rapidity, it not being essential, he thinl:s, that those
observations should very closely imitate the transit of a star
over the wires of a telescope, inasmuch as it is the general
condition of the nerves which it isimportant to keey in train-
ing more than anything peculiar to this or that kind of ob-
servation.—Harpers’ Magazine.

The scrapings from oiled floors should be placed in the
Cpen air. They are liable to spontaneous combustion.
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BRITISH NAVAL GUNS.

The armameutof the British shipThunderer 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 a faithful representation of the im-
proved Enufunt Lerrible. A comparison of its majestic pro-
portions with those of the pigmy 7-pounder mountain gun,
which the artist has introduced Dbeneath, will enable the
reader to turm some idea of its actual size. The shells and
cartridges for beth guns will be seen standing between the
wheels of the trolly on which the 38-tun gun rests. The 7-
pounder is the weaponwhich
gave such excellent resultsin
the Abyssinian wur. The di-
mensions of the 38-tun gun
are as follows: Length, 19
feet; dinmcter at the thickest
part of the breech, 574 inches
—Dbeing 1} inches more in
this respect than the 35-tun
gun; diamecter of trunanions,
13 inches; length of bore, 16
feet 6 inches ; caliber, 12 inch-
e, The rifling has an in-
creasing twist from nothing
at the breech to one turn in
35 calibers at themuzzle. The
number of groovesis9. The
cartridge and projectiles are
—for the present at least—to
be similar to these of the 35-

tly wheel of the engine, which hasa turned rim for that pur-
pose.

The engine can, of course, be used to drive a circular saw
or other machinery, external to itself, when required, and is,
in every respect, a handy affair. 'I'he whole is carried upon
four wooden wheels, and fitted with shafts for horse trans-
port. 'T'he boiler is intended to workat 90 1ls. pressure.

Recent Propeller Trials.
A recently published report of comparative tests, made by
the Fagle line of ste:uners, between the Hirsch and the Grif-

tun gun, namely, of 110 1bs.
and 700 1bs, respectively. It
is an acknowledged fact that,
with the latter, a considerable
quantity of the charge is
blown out at the muzzle of
the gun unconswmed, al-
though, partly with a view of obviating such a difficulty, the
weight of the puwder employed has been 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 timethat elapses before the pro-
jectile leaves the muzzle, owing to the extreme shortness of
the bore, which isonly 13 feet 6 inches in extent. But with
the new gun, ample space is afforded for the expansion of
the powder gas waves, and for the combustion of the charge,
which, it iy anticipated,
will be entirely accom-
plished. 'Mhus it may con-
fidently be expected that
better results will be oh-
tained from actual practice
with this weapon, both as
regards range ond penetrh-
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 nearly of
penetrating, wrought iron
plates 13 inches thick, with
& similar backing, ete., at
200 yards, It penetrated
12 inches armor and asim-
ilar backing up to 1,700
yards. The 38-tun gun will
probably penetrate 16 inch.-
es of armor plate, with a
corresponding backing, at
8 distance of 1,000 yards,
as the addition of the 71bs.
or 8 1bs. of powder to the
charge—which vas before
wasted—muxt of course
make n sensible differcnce
in the amount of energy
produced. —The Engineer.
PORTABLE STEAM
WINCH,

The unnexed engraving
represents & handy little
machine which was exhi-
bitel at the late Exposition
at Vienna. It is a com-
bined steam winch and
pump, inteanded for the use
of contractors and others.
The whole machine is car-
ried on a rectangular frame of 7 inches by 3 inches channel
iron. The boiler is placed in the center of the frame; it is
srpported by wrought iron brackets, and fired from one side.
The eagine has u single cylinder, vertical and inverted, car-
ried by light cast iron angle framing, which is bolted to the
boiler at its upper end.  The winch, in the construction of
which thera i nothing calling for special mention, is placed
on the frout of the frame, and driven from the engine in the

sual way. A small centrifugal pump is placed at the hin-
A-rend of the machiiie, and is driven by a strap from the

THE BRITISH NAVY 38-TUN GUN.

fiths propellers, shows astrong preponderance of advantages
in favor of the screws of the former system. The steamship
Herder was fitted with a Hirsch screw built for an increases
speed, and slso with & Griffiths propeller. The mean results
of ten vovages between Hamhurgh and New York show for
the Gritfiths a speed of 11-59 knots; time under steam, 10

days, 17 hours, 30 minutes; coal consumed on pussage, 572-

tuns; and 519:05 miles run on 100 tuns of coal. For the
Hirsch, 13 knots; 9 dayvs and 13 hours; 505 tuns and 58279

N |
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PORTABLE STEAM WINCH AND PUMP.

miles: a gain of 13 knots per hour, and an economy of 67 tuns
of coal

The Goethe, of the same line, the engines of which, like
those of the Herder, are of 600 horse power nominal, was
fitted with a Hirsch screw designed for saving in coal. The
saving effected 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 board the
Lessing, another vessel belonging to the same company, the
Hirsch propeller caused & gain of 147 per cent in speed:
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The official reports of the engineers state that the engines
driving the Hirsch screw worked exceedingly smoothly, and
that there was a noticeable absence of any vibration.

Utilization of Slag,

During leave of absence in August last, Mr. C. R. Roelker,
of the United States Navy, visited the ironworks of the
‘“ (eorg’s-Marien Hutte,” near Osvabrick, in the province of
Hanover, Prussia, and witnessed there some processes which,
from their novelty and usefulness, he thinks will be of gene-
ral interest

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

The high furnaces are pro-
vided with a continual over-
flow for the slag, which runs
through a narrow gutter
formed in the sand into =«
shallow pit, through which a
smell stream of wateris kept
running. By thischilling pro-
cess the slag assumes the form
of a fine 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 cemment mill, it is
formed into an excellent sharp building sand; the greatbuik
of it, however, is used, without further reducing its grain. for
making bricks.

For this purpese it is mixed with one half of its bulk ef
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 outabout 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 contivue to harden on
exposure tothe air, and are

said  to possess greater
strength than  ordinary
burnt bricks. They are ex-

tensively used for all kinds
of buildings, their light
gray color producing a very
plessing effect, and the
roughness of their surface
fitting them particularly
well forretaining a coating
of mortar. They cannotbe
used, however, for founda-
tion walls, as by the absorp-
tion of moisture their cohe-
siveness is impaired.

The most interesting pro-
qess is the following: As
a thin stream of the fluid
slag, falling from a narrow
gutter, passes the nozzle of
the steam pipe, a jet of
steam is blown through it,
and by this simple process
it i solidified in the form
of most delicate fibers, re-
sembling asbestos or spun
glagg; and it falls to the
ground like a loose mass of
grayish wool. This mate-
rial is an excellent non-
conductor of heat, and is
used for cevering steam
pipes, boilers, etc. Thesole
expenditure in its manufac-
ture is that of the steam,
the exact amount of which
could not be ascertained.
The material is sold for
about §6 per hundred cwt.
The steam pipe is about {3
inches in diameter, and the
nozzle is simply a pipe, flat-
tened and then curved into
a semi-circular form, in order to give the most advantageouns
shape to the steam jet. The steam used has a pressure of
about 50 Ibs. per square inch.

&
g

MERCURIAL OINTMENT IN Bo1L8 AND CARBUNCLES.—Dr.
T. Roth lauds, in the Deutsché K linik, the local application
of gray ointment in boils and carbuncles, especially the early
stages. He anoints the affected part with the ointment four
times daily, and thereby reduces the inflammation and *‘ back
ans ” the boil most «atisfactorily.
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Gorrespondence.

Snow in the Streets.
7o the Editor of the Scientific American :

A huge, heavy roller, about four feet in diameter, with
its periphery two inches thick, wonld probably be the most
effective thing that could be used; but the one difficulty in
the way would be in the heating of it, heat being absolutely
necessary to prevent the adherence of sinow to the outer
surface.
but it would be costly and difficult.

"I'he next best shape for a machine tor the purpose would
be a sledge, made something after the following pattern:
Instead of simply the two runners with which ordinary
sledges are furnished, I would cover the bottom of a snow
sledge with fifteen, placing them two inches apart from each
other, thus giving to the runners and their intermediate
spaces a width of seventy-three inches, which would be the
width of the sledge. The runners shonld be of oak joists,
fifteen inches in depth and from eight to nine feet long.
The width of these joists would he reduced at their lower
faces to one and a half inches, which lower faces would be
covered with straps of wrought iron half an inch in thick-
ness. Between the rmmers, set some other three and a half
inch joists, which, at the rear end of sledge, would almost
close up thespace between the. runtters, but would be grad-
uully cut away toward the front so as to leave an opening
equal in amount to that closed at rear. From midway to
rear these intermediata joists would be shod with a malleable
casting, having several deep lengthwise grooves coveriug its
lower face, the object which would be to make coriespondimg
depressions in the pressed surface of snow, thus to afford
toothold 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 praperly roauded and finished off. It
might be well tohave two rows of harrow teeth attached to
extreme rear of the sledge to act as a thorough roughener to
the compressed snow surface. Over the runners should be a
flooriug of two inch pine plank, the stuff to be twelve inches
wide and placed trausversely 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
simooth. Three or four tuns of pig iron properly distributed
over thefloor or platform would complete the craft.

This is & very rough sketch of the idea, but it may an.
swor & purpose in pointing out a 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 themwould have the effect of
making an admirable snrface to travel over.

Finally, let me say that the true, the only economicalaud
vapid way of getting rid of snow as a street obstructor is by
compression, by condensing its loese 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.
—_—— . e ————————
The Steel Tool Question.
To the Editor of the Scientific American:

I have been much intercsted in the discussions on tempel-
ing steel tools. My experience has been that no amount of
s#kill end care in hardening and tempering can make a right
down good tool of one not judiciously forged. In forging,
hring the steel toa mellow heat, and keep it so until youhave
your tool forged to shape. As the heat declines to black hot,
compact your steel by light hammering on the face of the
tool, but do not hammer the tool edgewise. Now if the tool
is ready to harden, when it 1's heated it will swell so as to
loosen up the compacting that was done by light hammering
as it was cooling off. Soit follows that whatever will harden
the steel at the least heat will do it the best.

I use strong cold brine, and want it near the fire so as to
utilize all the heat in the tool. As soon as the tool is cool. [
dip it in oil (sperm or whale oil preferred). Now hold the
tool over a well burnt-down fire, without the wind on. Hold
the tool so a4 to retaln as much of the oil on it as possible.
Now tip it up slightly so as to make the oil flow from over
the hottest part to the edge. The oil becomes a carrier of
heat,and will help to let down the temper(exactly alike every
time) from any thick part to a delicate cutting edge. I think
the color that comes on the steel under hot oil can be de-
pended upon much more with than without oit, although it
(the color) will be a little tardy. In letting downthe temper,
I want to do it slow enough at last, so that Ican lay down
the tool to cool off, and not haveto dip again. Butif it is
going too low, I invert it and dip the body part and leave the
cdgeout. There are very few tools in which ! like to leave heat
enough in the body to let down the temper with, for this rea-
son: a8 grind back on the tool, the cutting edge is apt to
get a little farther fromtheoutside film of refined steel. This
film is harder than the steel under it, soI would leave the
tool slightly harder a little way back from theend. Whereas,
if you run out heat enough from the body of the tool, you
will very soon be at work witl a tool altogether too soft.

Bennington, Vt. TAYLOR D. LAKIN.

- O & e —
Inversion of Image on the Retina of the Eye.
To the Editer of the Scientific American:

It is a well established fact that the image of every object
is inverted on the retina of the eye. How is it,then, that we
see every object right side up? The common explanation in
works on optics i8 that we correct it by habit, that is, that
we know that the image of the object is inverted ; but by an

It would not be impossible to heat such a cylinder, :

exercise of the ]udgment or 1ma.gmatnon we correct it.
seems to me to beirrational and unsatisfactory, and I set my-
self to the task of finding a better solution. In studying the
anatomy of the eye, I found that the optic nerves, which
spread over the retina of the eye on which images and im-
pressions are made, converge or are collected into a bundle,
and cross each other (at the back of the retina, on their way
to the brain or sensorium) about as far from the retina as
the pupil is. W. S. TURNER.
Nape, Cal,

Chinese Cooking Stoves,
To the Editer of the Scientific Ameri an :

A Chinese cooking stove is cheaply built, and i very eco- |
It has occurred to me that a description of :

nomical of coal.
it, and of the coal used, might be interesting and profitable
to some of your readers.

'I'he accompanying engraving represents the stove, which
is used daily in my kitchen, and is a good sainple of the com.
mon stove used in those parts of northern China where hard
coal is used, The stove is built in the corner of the room
upon a paved floor, against solid walls, 'T'ha material issun.
dried brick er adobe, laid in clay mud.

Fig. 1 is a section, from front to rear, through one of the
pots. Tig, 2is a front view, with dotted lines to indicate
the interior structure. The scale is 1 to 16. A is an ash
pit, which might be opened even to the rear wall; B is the
grate, composed of five or ix common rods of iron. .Above
this is a mass of large clnders, about five inches deep. € iy

iy
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the pot, seven mclws in dmmet.er with hight, from grate to
mouth, of fifteen inches. The mouth is about three inches
in diameter, and is made in acast iron plate, six inches square
by half an inch thick, which is sunken into the upper sur.
face. D isa collar or ring, about, three inches thick, made
in two pieces, and separated, asthey lay loosely upon thetop,
far enough for xmoke and tlame to ¢seape by the sides of the
rounded pot or kettle. E is an apertnre into which the
straight poker is thrust. G is an earthen pot forheatingwater,

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, aud the interior is plastered
with aclay mud, differing from that in which the bricks are
laid Dby the addition of hogs’ bristles, which give it tenacity,
The collar iz 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. 'I'he adobe is cheaper than burned brick, and, in the
parts uear to the fire, much better.

The (‘hinese live with their doors open, and depend for;

warmth upon their wadded clothing. The smoke and gas
are, therefore, of little account to them. Should any of yoar
readers be inclined to experiment with such a stove, a funnel
might be arrauged above the stove, soas to carry off most of
the simoke.

The coul used here is a flaky, friable anthracite, of poor
quality. It costs about $7 a tum, or, allowing for exchange,
$8.50 United States currency. To earn this anmiount, » car-
penter or mason, doing first class work, would have to labor
sixty days. Coal dust can be hought at a rednetion of 25 per
cent, and is used more than the pieces. 'I'he people take two
parts of clay dust and eight parts of the coal dust, mix them
thoroughly, and add wategto make mud or mortar, Thisis
spread on the ground, about an 1ch and a half thick, todry.
When partially dry, a shovel cuts o1 marks the surface into
small squares. VVhennearly dry, these are brokenup. Qe-
nerally, at this stage, a coarse sieve is used, and the cakes,
rolling together, lose their corners, and become round. In
this form, they burn readily in the stove above desecribed,
The advantages of the spherical coals is merely in the fact
that they are more easily used than rugged cubical ones.

I see no reason why the poor of our cities in America may
not avail themselves of this process, and, buying coal dustat
a small price, use the coal balls, as we call them, in common
stoves, Perhaps some pieces of coal would be necessary in
connection with the balls. But either with or withont, it
wonld be a great saving of money.

Inthe stove which we have described, 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 gas, and the fire keeps in with but little consumption of
coal. Issac PIERseN,

Missionary of American Board.

Paotinghi, 100 miles south of Peking, China.

The FlyinZ Machine.
To the Edstor of the Scientific American :

Allow me to &dd, to the explanation of my proposed flying
machine, published on page 357 of yourcurrent volume, the
following:

By having the wings revolve in opposite direstigns, I bal.
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This \ ance their forces ngnmst euch other so as to secure the car

!  against & spinning motion, which would nttend its flight and
jxts descent if the two wings revolved in one t\nd the same
direction.

By disconnecting or separating the arms at the center of
the canopy, and giving them an independent action, I am
enabled to have one wing shaft incline forwards while the
other inclines backwards, and thus to cause the machine to
turn round in the air as desired, either to the right or left,

. and in a 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 slow; and the handles, which are to be connected
with the movable anns, will enable us quickly to steer our
course in any desired direction. W.D. G.

- s ——————————
Mending Machine Belts,
; 1o the Fditor of the Scientifie American :

As, in a recent issue of the SCIENTIFIC AMERICAYN, one of
your correspondents gives his method of lacing belts, I am
induced to offer another which I'have found valuable.

Lay the two ends of the belt cxactly even, with the in-
" sides together, and punch onc 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
ends,and pass the peints in opposite directions through the
first lhole, still keeping the two ends of the belt together as
{ when punched, and draw the loop tight, observing to keep
the ends of equal length. Pass the points through the
secondhole and so proceed to the last; then tie the endsover
"the edgeof the belt, and the joh is done. A belt can thus be

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

! hieavy strains or slipping, it will wear tentimesaslong, as the

[ 1ace never touches the pulley faces.

' Of conrse the plan is not applicable when both sides of «
belt run over pulleys, nor when the projecting ends would
strike anything in their track, Jos. R. PARKs.

Kunsas City, Mo.

. Cribbing ;n Horses,
| To the Editur of the Scientific American :

Having seen several communications in yowr paper on
: cribbing in horses, I will give you my experi¢enve on the sub-
ject:

I liad a three year old addicted to the habit. [ tried vari-
ous remedies without success, the horse growing worse all
the time. Seeing tlhe animal Mways kept his head nearly in
a line with his body, Iso arranged the stable that he could not
get a resting place for his teeth except 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 Le
‘'hay frequently heen allowed to exerciseinn lot, I have not
seen him indulge in the habit. Others have tried the expe-
riment with like results, B.

Washington, N. (.

'y

The Patent Oftice Tea Set,--A Correction.
To the Editor of the Scientific American:

I learn that, in my note published in your paper of Decem-
ber 26, 1874, 1 did Mr. Thacher an injnstice 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 inlention of wronging any one. I
i now desire, in the same spirit of fairness, tosay that Mr.
Thacher didnot join in the subscription, and did not give
anything towards paying forit. JANMES,

Synthesis of Purpurin.

'T'o 8 to 10 parts of concentrated sulphuric acid are added
1 part of alizarin, dried and powdercd, and 1 part of dried
arsenic acid, or of peroxide of manganese. Thetemperuture
is gradually raised to 150° or 160° until a drop of themixture,
if thrown into water containing a little caustic soda, gives
the coloration of purpurin. The mass is then thrown into a
large quantity of water; the precipitate, 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 a crys.
tallization from superheated water.—M. F. de Lalende.

I’Ion-ads.

At avecent meetingof the Royal Microscopical Society, a pa-
per by the Rev. W, H. Dallinger and Dr. Drysdale, on the life
history of monads, was pead. It minutely described a foru re-
peatedly met with in macerations of theheads 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 'y inch.
The results of experiments were also given,and conclusively
showed that exposure to temperatures of 220° and 300" Fah.
had failed to destroy the germs of these organisms.

Danger from Excavations.

It is well known that the exposure of large quantities of
fresh earth, as attends railroad and canal construction, devel-
ops intermittent and typho.malarial fevers. To lessen this,
Dr, Stephien Smith, of New York city, offers the wise recom.
mendation that sewers be laid only after November 15 and
before June 1; and last 'Tuesday week the Board of Health,
accordingly, resolved that the Commissioner of Public Works
be requested to omit all excavations between June 15 and
| October 1, and that no subsoil be exposed during that time.
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Double Lattice Wrought Iron Bridge at Springfield, i ander and Dr. Mitchell afirms nnequivocally that arsenic

Mass,
Mr. W. Bartlett, in a letter to the Railroad Gazette, says:

;and copper are poisons which act with equal energy upon
" plants and auimals.

The material diffused upon the leaves

Few Mestern engineers have ever seen or heard of the ' of tl e plants to be protected, which are incapable of absorb-
double lattice wrought iron bridge over the Connecticut river, : jug it, is speedily carried into the soil ; and if used annually,
at Springfield, Mass. A bridge which isso carefully designed ‘it is merely a matter of time, how many yvears will clapse | when in opposition to it, Professor Henry adds that, on the

in regard to economy and durability is well
worth takiug notesg upon. The notes found
in the following running description arc re-
Jiable, and will be valuable to engineers for
reference.

The structure was designed by Charles
Tilton, (.E., to veplace the old wooden
Ilowe bridge on the Boston and Albany Rail-
road at Springfield. The piers of the old
were used for the new structure, There are
seven equal spans, each span being 17715
feet long, maliing a total length of 1,240
feet.  The spans heing all similar renders it
necessary to describe one spun only.

The span is composed of three trusses, onc central and two
outside, the object being to carry a double track. The width
between centers of outside chords is 31 feet 6 inches; hight,
24 feet 3 inches. There are 15 panels, cach 11 feet 9% inches
long ; inclination of diagonal to horizontal, 45}° (intended pro-
bably for 437); widthof portal, 14 feet ; hight, 18 feet 8 inches
{rom top of rail to crown of arch.

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

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

N &

X2

Pounds

Chords......... 3000600a39a000C 500000800 140,022:66
Webs. o ovi e 7937215
Endposts. ......o.ooviiiviiiii . 10,00000
S0 075 6008600066 860 G000 80650686 6008 25,200-00
CTOSS DCANIS. o vttt iiienee e ennannn 25,200°00
Pievends. .. covin it e 18,921:00
i Total weight of bridge proper...... 300,715°8t
1 6600000000 00800060060 0000608900500 14,400:00
N8N %56 60080000000 60000006000 000000 39,000:00
Total dead weight................. 354,115-81

which equals 177°06 tuns. This gives almost exactly one tun
per foot run for the dead load. )

It is worth noting here that, of the 300,715-81 pounds
weight of bridge proper, nearly one half is found in the
chords, one fourth in the webs, one sixth in the stringers and
cross beams, and one tenth in the pier ends.

The side figure shows section at the center of central truss,
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 inches) is obtained
by three horizontal plates, 30 x ¢
inches each, two vertical plates,
12 x4 inches each, and four angle
irons, 3 x 3x 4 inches each. The area
of lower chord (65 square inches) is
obtained by the same number of
similar plates, and hut two angle
irons, 3 x 3 x 4 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 ont.
side angleiron, theinsideangle hav-
ing been stopped two panel lengths
from the ends.

Of the diagonals, the struts are
riveted on the inside and tics 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 edges.

All rivets are ¥ inches diameter, with a 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 loadat each joint............ 11-81 tuns
Live load at each joint............ 3543«
‘Total dead and live load. .... 4724 tuns
Length of panel.......... ..., 1181 feet
Length of diagonal............... 338
Depthof truss.................... 2425
Stress allowed for tension.......... 10,000 1lbs. per sq. in.

Stress allowed for compression..... 8,000 Ibs. per sq. in.

Paris Green Polsoning.

The question of whether the use of Paris green (arsenite,
or aceto-arsenite, of copper)upon potato plants as a means of
destroying the bugs will tend to poison the soil, and thus render
it unfit to produce vegetation, receives a definite answer from
Professor Le Conte, in his paper recently read before the
Academy of Sciences. The opinion advanced and concurred
in by such bigh authority as Professors Silliman srd Alex-

— .
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vefore the soil is poisoned so as to prevent the growth of all
vegetation.

Professor Le Conte enters an earnest protest against the
present loose yet enormous use of this fearful poison in the
hands of uneducated men. It is ordered by Western drug-
gists literally by the tun, and repeated deaths have resulted
among farmers through its careless employment.

To this Professor Silliman adds a warning against the too
prevalent habit of scattering the substance about dwelling
houses as a cockroach poison. The death of several persons
in a single dwelling in this city from eating picldles upon
which some Paris green had been blown, by a stray draft of
wind, occurred quite recently. It should be remembered that.
the poison contains from fifty-five to fifty-eight per cent of
arsenic, and that its deadly effect is as certain as that of the
latter mineral. From houses where there are children, the
substance should be rigorously excluded. Servants often sift
it about on the edges of floors near the mop boards; and we
have found it on kitchen sinks, close to the dishes and to food
prepared for a meal.

It is well settled that arsenic is dangerous even externally,
and experiments have proved that its poisonous effects arc
developed by a smaller amount inserted in a recent wound
than when taken into the stomach. A cut finger, therefore,
or a mere scratch on the hands when handling the poison,
may serve as a means of the same entering the system.

Paris green, owing to its brilliant color, is employed in so
many different uses that to avoid its proximity care is ncces-
sary. Professor Alexander, in the discussion which followed
the reading of Professor Le Conte’s address, said that wall
paper has been so thoroughly impregnated with the poison
that persons have experienced its effects after half an hour’s
stay in the room. We have recorded cases of paper hangings
which on analysis showed threc grains of arsenic to every
square foot. (ireen tarletan, when dyed with the substance,
has been found to contain 821 grains of arsenic in the same
area. In artificial flowers and grasses, borbon papers and
boxes, even in the candies themselves, chemical investigation
has repeatedly proved the poison to he present. Boxes of
toy water colors containing greens, it would scem, are hardly
safe children’s playthings, as a single cake of paint weighing
3826 grains has been found to contain 889 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,
ponr a little of the ammoniacal solution on crystalsof nitrate
of silver, when the arsenic will appear on the crystals in a
yellow deposit. The antidote, asiswell known, is peroxide of
iron—a tablespoonful toadnlts every five or ten minutes—-to-
gether with milk, white of eggs, and other demulcent drinks.

Dr. Le Conte sharply criticised the National Agricultural
Bureau 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 a committec 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 incautious use of poisons in the ornamentation
of articles of food, and for industrial purposes generally,
such, for instance, as the coloring of paper.

The Effect ot Wind on Sound Waves,

Ve reverted not long ago to a contlict. of opinion hetwecn
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 scientist, after experimenting with fog horns and
other sound producers, concluded that the unequal range of
thesgound wasowing to the greater or less ‘‘acoustic trans-

-parency” of the atmosphere,due to the presence or absence

of streaks of vapor or unequally rarified air. Professor Rey-
nolds, by similar investigations, was led to the belief that
the sound waves, assumed by Professor Tyndall to be
quenched, were simply deflected upward and carried over the
listener’s head, and this lifting he ascribed to the increasing
velocity of air currents asthe elevation increases, and a direct
proportion to the upward diminution of the temperature.
For a more extended discussion of these varying theories, the
reader is referred to our editorial relating thereto, in the first
number of volume XXXI.

The latest contribution in connection with the subject is
from a scientist no less eminent than either of the above,
Professor Joseph Henry, who, in a paper recently read before
the Academy of Sciences, takes direct issue with Professor
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Tyndall asto the effect of vapor in the air on sound waves,
and, at the same time, fails to coincide with Professor Rey-
nold’s statement of the upwardly increasing velocity of the
air currents. Referring to the fact that sound is heard more
distinetly when propagated in the direction of the wind than

other hand, there are well authenticated
cases where sound has been heard a greater
distance against the wind; so that the phe-
nomenon is by no means susceptible of rea-
dy explanation. The idea that wind accele-
rates sound in one case, or retards it in the

4l other, has evidently little bearing when it is

{| considered that sound moves at the rate of

A 8 700 miles per hour, while a wind of secven

miles an hour is sufficient to give a penc-

5 % trating power, to a given sound, of double

A o ’ S 4

- the intensity; whereas, from the forcgo-
ing consideration, it should have an effect
of only one per cent. The only explanation which lus
beenoffered for the phenomenon is that, in a river of air of
considerable depth moving over the surface of the carth, the
lower part moves with less velocity, on account of {riction,
than the upper part, and that, consequently, the tendency
would be totip thesound wave so as to throw the sound down-
ward towardthe earth in the case of the sound moving in the
same direction as the wind, and to defiect 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 phenomena observed, and was
fully illustrated by a series of experiments made by Professor
Henry in the vicinity of the lightship of Sandy Hook last
summer. 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 a velocity of 64 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 2%
miles. This was in accordance with the most experience of
the effect of wind in accelerating 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 castward being heard two and & half times as far
as the sound from the other steamer. .Again, in the after-
noon, the experiment was tried after the wind had chopped
about and was blowing from thc east, but the observers were
surprised to find no change in the result., Apparently the
course of the wind had no effect upon the velocity of the
sound. Professor Henry was satisfied, however, that the
variation in the wind occurred only at the earth’s surface, and
that a river of wind was flowing steadily from the west all
the time. Nextday he repeated the experiments under ex-
actly similar conditions, the wind falling to a calm and then
shifting as before. ~He sent up small halloons at the same
time, and found the idea to he correct. A steady current
from the west prevailed all the time. By this beautiful ex-
periment, Professor Henry considers the truth of his theory
as to the uniform effect of wind on sound to be completely
demonstrated.

The fault with Tyndall's experiments was that they were
all made in one direction. Last summer Professor Henry
placed a large steam trumpet on a steamer. The wind was
from the west, and the trumpet was pointed northward. The
steamer sailed toward the wind, and carried the sound only
3%+ miles, but in sailing in a contrary direction the sound was
heard for'a distance of eight miles, If Professor Tyndall
had observed the sound from one direction only, he would
have called the day opaque; if from the other, only he would
have concluded that it was quite clear.

Professor Henry’s opinion relative to the steady flow of
wind from the east revives the idea of the constant easterly
current so much discussed during the transatlantic balloon
attempts of a year ago. It may be added, however, that,
although the aeronauts shared fully in believing the existence
of such a vast aerial river, subsequent and repeated ascen-
sions have failed conclusively to demonstrate its presence. It
is somewhat difficult, therefore, to reconcile theresults, 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
iustances of doctors disagreeing. VWith such a triumvirate as
Tyndall, Henry, and Reynolds at variance, the humbler physi-
cist is indeed at a loss to determine to which theory to anchor
his faith.'

A Suicidal Scorplon,

The statement that a scerpion, when driven to bay by its
enemies and unable to esvape, will kill itself by a blow from
its venomous sting has usually been regarded as rather
A well attested instance, however, of the suicide
of the insect has lately been published by Dr. de Bellesme.
The writer states that, having captured a scorpion, he con-
verged the rays of the sun on its back by meansof a burning
glass. The insect became furiousiy enraged, and finally
raised its sting and struck itself, dying within half a minute
afterward.

WE see it stated that three Dartmouth students, named
Colby, 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 staff of the Khedive, who is to pay
them $2,500 to $3,500 a year, in gold, and traveling ex-
penses.
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IMPRBOVED GRUBBING MACHINE,

Farmers and others will find in the invention represented
in the engraving a useful apparatus for grubbing up the
stumps of trees of even considerable size, which will doubt.
less prove an efficient auziliary in clearing land. It iy con.
structed and operated as follows: At one extremity of the
beam, A, is journaled a small wheel, B; near the other end
is a second beam, C, a block Deing interposed between the
two beams to bring them to the proper relative hight. Beam,
C, also has a wheel at its end at D, which wheel, however, is
larger than that first mentioned. The journal of wheel, D,
is hinged to the beam, so that said wheel may be turned
huck parsllel with the beam, for conve-
nience in drawing the machine from
place to place. A loop secured to the
eneds of the hinged journal carries a
honk, to which the harness of the horse
is hitched.

At the rear end of beam, C, is a slot-
ted guide, E, grooves in which receive
the guide plate which is formsd up-
on the upper part of the knife, F. The
lower part of the latter passes through
it guide slot in u bar, @&, which also
serves as a shoe for supporting the ma-
chine and as a brace to meet the draft
strain upon the knife. By operating
the lever, H, the knife, through the
interposing connecting rods, may be
raised from or lowered into the ground
and held down to its work. To the
rear of beam, A, in such position as to
bring the knife at proper distancefrom
the stump to be operated upon, is secur-
ed aloop, I, which encircles the stump,
as shown.

Tn operating the machine this loop is
first dropped in place, and a ring is
placed above it. A wedge is then driven
into the top of the stump so as to fasten
the ring, the latter serving both te pre-
vent. the losp from slipping off, and
also as a band to keep the wedge from
spreading the lower part of the stump
8> a8 to tighten seid 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 in its
path. At each round the knife is driveu in deeper until all
the roots aredivided. The hook, J, is then dropped and held
down by the foot until it catches upona 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. & E, Reyner, Canton, lowa.

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 er be-
coming fractious. 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 detsail the extremity of a single tree, and Fig. 8
is the end of the pole. The traces are provided with loops
ut 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 confining the trace. Chains, C, connect the
pair of spring catches, belonging to each single tree, to the
sway bar, D; and chains, E. connect. the sway bars to twa
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arms of a bell crank, ¥. The third arm of the bell crank
communicates with the detaching lever, . When thislever
s pushed outward, it rotates the bell crank, which thus, by
pulling on the chains, E, turns the sway bars;and the latter,
through the chains, D, withdraw the catch bolts from before
the trace pins, which then, swinging on their hinges, release
the four trace loops simultaneously.

H, Fig. 3, is a hook pivoted, as shown, near the end of the
tongue, arid I is a sliding catch bolt, also operated by the
detaching lever, @, through tle medium of a connecting

wire. This arrangement is for the purpose of detaching a

third horse, which may be harnessed to the pole end. Pa-

BREYNER'S GRUBBING MACHINE AND EXTRACTOR

tented through the 8cientific American Patent Agency,
Noirember 10, 1874. For further information address the in-
ventor, Mr. Anatole Elret, No. 540 Washington street, San
Francisco, Cal.

*

Hydrocarbons produced on Cast Irou and Steel.

Towards 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 gss, but that a considerable portion of it remained
in the black carbonaceous residueleftby the action of the
acids on castiron. 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 becomesmilky and the oily
substance all separates.

Cloez, in his experiinent on this subject, employed a beau-
tiful spiegeleisen, which contained about 4 per cent com-
bined carbon, 6 per cent magganese, 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 aid it, Cloez placed
theironand acidin a flask on a water bath, the temperature
of which was 167° t0194° Fah. Under these conditions,the gas
was evolved regularly, and about 600 grains of iron were
dissolved 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 itcame into contact with bromine covered with
a stratum of water. With this apparatus the following sub-

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
Cloez’s experiments, the quantity of this substance formed
equaled 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 productsare very
complex.

3. The liquid and solid products obtained by treating the
insoluble residue with sulphide of carbon and alcohol.

The oily liquid obtained directly by condensation ig lighter
than water, colorless, and very fluid. After two days’ con-

| tact with fused chloride of calcium, it was subjected to dis-

tillation, and began to boil at 248° Fah. About one third of
the liquid distils over below 284°, a small quentity between
293° and 320°; and the boiling-point of the remainder gradu-
ally rises to 392° Fah. =

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 grains of
the liquid. He succeeded, however, in isolating a hydrocar-
bon which distilled completely between 340° and 248°, and
had the composition and properties of caprylen or octylen,
Cis His. Analysis gave: Carbon, 84:92: hydrogen, 14-17;
total. 99:09
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An examination of the bromated liquid discovered the
presence of several homologues, CoyHy,Brz. Cloez separated
the bromide of propylen by distillation; but then he sought
in vain for the bromide of ethylen, which boilsat 444° Fah. The
mixture of bromated compounds began to boil at 266°; the
temperature rose rapidly to 284° and 295°,where it remained
stationary quite a long time; it then rose progressively to
320°,where it again stopped for a while, and then rose gradu-
ally until finally it reached 374°. At this temperature hy-
drobromic acid was given off from the decomposition of the
more condensed bromated hydrocarbons. The distillation

was not carried any farther. The least volatile por-
tion of the bromated product, which
did not distil over, was set aside
to be treated with an alcoholic solution
and thus converted into more permanent
products of more simple composi-
tion. He succeeded in this way inob-
taining bromide of heptylen, C.« Hiy
Br, boiling at 130°, and the next mem-
ber of the series,bromide of caprylen
ar octylen, C Il;; Br, boiling at 302°
Fah.

In the first Dottle through which the
gas passed there was deposited on the
sides, in addition to the oily product,a
solid, perfectly crystallized body, which
snublimed without decomposition. Cloez
obtained it only in very small quanti-
tics, but hopes,on dissolving in hydro-
chloric acid the.whole quantity of 150
kilogrammes of iron,to obtain enough
of it to make gome investigations und
determine its composition.

Before tukin'g up this white speigel-
eisen, ('loez operated on ordinary gray
iron, but obtained no oily hydrocarbon
on dissolving 50 kilogramme:s, and only
very little of the bromated product,
less than 1,%;,; part of the weight of
theiron. This small yicld represents
only & very small fraction of the car-
bon which is present in a combined
state in gray iron.

-0
SHADE ATTACHMENT FOR PLOWS,

Every farmer who has trudged after a 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 umbrella and .to
allow of the same being adjusted so as always to throw its
shade upon the plowman.

A cranked arm is secured in a socket by means of a
set screw, aud is free tu-rcvolve in a horieontal plane. The
outer end of this crank is jointed, and provided with an ad-
jnsting brace, whereby it may be inclined and secured at
any desired angle. A suitable socket, ut the upper end of the
arm, holds the umbrella handle, retaining the same by a sim-
ple spring catch.
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The umbrella shade is Jargely used, in this city, by stage
drivers, cartmen, and others whose lsbor requires them to
be constantly out of doors, and it proves a very welcome com-
fort. It obviates, 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 Scientific Ameri-
can Patent Agency, October 27, 1874, to Jefferson G. Darby,
of Fort Motte, 8. (*
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SIR SAMUEL BAKER'S EXPEDITION.

Sir Samuel Baker, who was commissioned by the pregent
enlightened Xhedive of Egypt to pruceed 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
describing 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-
tending to the marginof 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
wallc led to a coupleof large
mimosas, that formed my
public divan, whereall 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, etc.; but all the peas
and beans, and a very choice
selection of maize, that I
had received from England,
were destroyed during the
voyage. Against my ex-
press orders the box had
been  hemnetically  sealed,
and the vitality ofthe larger
seeds was gane.”

\Ve select an engreving
tfrom this interesting book,
in which the gigantic aqua
tic vegetation of the district is well shown, together with the
curious rig of the boats used for inland navigation in Africa,
of whieh a yard of immense length, made of one cane stalls,
is the distinguishing feature,

THE GREAT WELL AT PROSPECT PARK, BROOKLYN,

‘the Brooklyn Park Commission have provided, for the
needs of the beautiful pleasure ground. a
supply of water which enables them to be
independent of the Ridgewood water, the
vield of which is already well taxed in
furnishing the city, with a prospect of a
much larger demand in the immediate fu-
ture. The well is situated under the sha-
dow of Look-Out Hill, the highest ground
in the park, on the summit of which & re-
servoir, §75 feetabove the surface, 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
‘qnarters of a million gallons of water daily
flow into the well, to be pumped, by the en-
gineon the platform shown in our engra-
ving, up to the distributing reservoir above
described. It will be seen that the well is
not, as it is sometimes called, an artesian
well, and differs from the ordinary well only
in its great size. The water flows horizon-
tally, through pervious soil, till it reaches
the intercepting draing, four of which are
shown in the engraving (which we select
from the Clristian Weekly), delivering their
water into the well. The structure iz sur-
rounded by a skylight, and access to the spi-
ral staircase is found on walking into the
cngineer’soffice, shown on the left hand of
our engraving, immediately over the engine.

—_—
The Latest Artificlal Butter Process.

La Neture, of recent date, contains a de-
scription of a new artificial butter manufac-
turing process, the invention of M. Mége-
Mouriés, which is being practised in Paris.
A comparigon of the details with those of
the compounding of the oleo-margarin but-
ter, made in this city and not long ago fully
described and illustrated in these columns,
shows the operations to be identical up to
the churning. At this point, the oleo-mar-
garin process is to mix the oil prepared
from the fat with one fifth its weight of sour
milk, and churn in the ordinary way, M.
Mouriés’ mode of manufacture seems to be
a closer copy of Nature, He adds to 110
pounds of the oil about 25 quarts of sweet
milk, in which are dissolved the soluble por-
tions of 1,500 grains of cow’s udder. This
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and salted in the usual manser.

MM. Bondet and L,’Hote, two chemists who have analyzed
the product, give the rather anomalous opinion that the arti-
ficial compound is more nearly real butter tham the genuine
article prepared from cream. It contains less water,and lcss
animal substance apt to turn rancid, than natural butter.

The imitation, it is stated, is largely employed by dairymen
in France for adulteration purposes. Its taste is not agreea-
ble, as it savors strongly of the suet,

VEGETATION ON THE BANKS OF THE WHITE NILE

In this connection we may remark that there isa very sim-

ple and sure way of distinguishing genuine cow butter from

the oleo-margarin mixture. It consists in dissolving a small

portion of the suspected substance in ether, and evaporating
The residue
has the: true butter smell if genuine, which may be greatly
10 artificinl, however, the deposit has

to drymess by the application of a gentle heat.

intensified hy cooking.

THE GREAT WELL AT PROSPECT PARK, BROOKLYN,

last is very finely divided and macerated for some time pre. | the easily recognizable odor of suet. A complete description
vious to use. The mixture, after agitation, transforms itself | of a test for artificial butter, by Mr. John Horsley, F.C.8.,
first into 2 cream, and, after about two hours, into butter, | by the use of methylated ether, was given an page 870 of nur

from which the buttermilk is drained.

It is then washed | volume XXXT.
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O The Slang of the Stock Exchange.

Gamblers of every grade, says a conlemporary, have their
slang terme to convey to the initiated just whatthey mean;
and howeverblind it maybeto the uninitiated, it is perfectly
intelligible to those possessed of the high civilization (?) ne-
cessary to ‘‘manipulate stocks.” Four different forms of
contracts are known under the general term of stock privi-
leges. The ‘“put” and “‘call” are single privileges. The
‘“ straddle” and ¢‘ spread ” are double privileges. A ‘“put”
is a contract giving the hold-
er the right of delivering a
certain amount of stock with
in a definite time at a stipu
lated price, A “call” is ex-
actlythe reverse of a *‘ put,”
being a contract giving the
holder the right of calling
for the stock instead of de-
livering it. A double privi-
Jegeis a ““put” and “*cell”
on the same stock in one con-
tract. Wheun a double privi-
lege is drawn at the market
price of the stock, itis called
& ‘‘ straddle,” and costs fron:
two and a half to five per
cent premium. DBut when
drawn at a distance of from
one to two and a half per
cent above and Delow the
market price, it is culled a
‘“ spread,” for which a fixed
premium of two per cent iy
paid. The distance from the
market at which a ¢“spread ”
is drawn depcends on the
class of stock and the activi-
ty of the market.

Unhealthy Plants.

Whenever plants begin to
drop theirleaves, it is certain
that their health has been
injured either by over-pot-
ting, over-watering, over-heating, by too much cold, or by
applying such stimulants as guano, or by some other means,
having destroyed the fine rootlets by which the plant feeds,
and induced disease that may lead to death. The case is not
usually important enough to call in a ¢‘ plant doctor;” so the
amateur begins to treat the patient, and the practice is in all
probability not unlike that of many of our household physi-
cians who apply a 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
some patent ‘“ plant food.” Now the remc-
dy is nearly akin to what is a good one when
the animal digestion is deranged—give it no
more food until it reacts. We must then, if
the rootsof the planthave been injured from
any of the above named causes, let the soil
in which it is potted become nearly dry; then
remov-e the plant from the pot, take the ball
of soil in which the roots have been envel-
oped. and crush it between the hands just
enough to allow all the sour outer crust of
the ballof earth to be shaken off; thenre-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 old one, so that
the moisture can freely evaporate through
the pores. Be careful not to over-feed the
sick plant. Let the pot be onlylarge enough
to admit of not more than an inch of soil be-
tween the pot and ball of roots, After re-
potting, give it water enough to settle the
s0il, and do not apply any more until the
plant has begun to grow, unless, indeed,
the atmosphere is so dry that the moisture
has entirely evaporated from the soil; then,
of course, water must be given, or the pa-
tient may die from the opposite cause---star-
vation. The danger to be avoided is in all
probability that which brought on the sick-
ness, namely, saturation of the soil by too
much water. Other causes may induce sick-
ness to plants, such as an escape of gas in
the spartment, or smoke from a flue in the
greenhouse; but in all cases, when the leaves
fall from a plant, withhold water, and, if
there is reason to believe that the soil has
heen poisoned by gas or soddened with mois-
ture, shake it from the roots as before ad-
vised, and re-potina fresh flower pot. Many
years ago, when I used smoke flues in my
greenhouses, some kindling wood, carelessly
thrown on the top of one of them, ignited,
and the smoke caused the leaves of every
plant to drop. There weresome 3,000 plants,
mostlytea roses, in the greenhouse; it would
have been too much of a job tore-pot all, but, by withholding
water for some ten days, until they started a new growth
again, very few of this large nnmber of plants were injured
—Peter Henderson,




24

Frientific American,

[JaNvARY 9, 1875.

OCEAN TELEGRAPHY.
BY GEORGE B. PRESCOTT.
Numser T,

1f the unexpected discoveries and gigantic works which
have been realized during the past half century had not fa.
miliarized us with the marvelous, we should consider the
wccomplishinent of ocean telegraphy to be the eighth wonder
of the world: a wonder, on account of the almost supernatu-
ral results which it furnishes, the numerous difficulties which
it hus encountered, the physical results which it has pro-
duced: and even a wonder on account of the enormons amount
of mouey which hus heen expended in its development. In |
discussing the extent of this marvelous system of interna-
tional conmunications, it seems proper to consider to whom
is duc the credit of taking the first steps toward its accom-

plishment.  Up to 1847, ne snbstuance suitable for the insula-
tion of a submarine wire wis known. During that ycar, Mr.
John J. Craven obtainel and experimented with some gutta
percha, and discovered its insulating qualities and its adapta-
bility to subaqueous communication. The Trenton, N. J.,
State Gazette, for May 10, 1848, contains the following para- |
graph: ‘““Gutta percha is now used for insulating telegraphic ]
wires. Mr. Craven has tried it for the old New York and |
Philadelphia line in the Passaic river, and has been so snc- |
cessful that the company intend to try te cross from Jersey !
City to New York by laying several wires, thus insulated, !
under the water.” The New York 7ribunc of June 17, 1848, !
contains the following paragraph: ¢ The wires of the New ;
York and Philudelphia Telegraph have been extended across
the Hudson from Jersey City, and are now in successful com- :
munication with that place. They are encased in a double i
covering of gutta percha, and laid on the bottom of the river
in the track of the ferry boats.”

In 1846, Mr. James Reynolds, of New York, invented a ma-
chine for covering wire with india rubber, and during the
vear 1847 covered a large amonnt of wire with this substance;
but in consequence of the difficulty of drying it (vulcaniza-
tion of rubber being then unknown), it proved a failure, |
Early in the spring of 1848, Mr. Craven brought a piece of
wirc covered with gutta percha to Mr. Reynolds, and asked
if he could cover wire with gutta percha with his machine.
Mr. Reynolds undertook to do so, and immediately proceeded
to manufacture gutta percha covered wire. He covered the
cable which was laid across the Hudson river between New
York and Jersey City, wiich weas the first gutta percha cab&e'
encr made, and the first submarine wire ever constructed and !
successfully operated for the transnission of intelligence over @
distance of half a. mile,

One of Mr. Reynolds’ worlinen, named Champlin, shortly ;
after this cable was laid, went to England and communicated *
the process to the Gutta Percha Company, who at once com- :
menced the manufacture of gutta percha covered wire. :

On the 16th of December, 1859, Mr. (‘harles Vincent Wallker, -
un experienced telegraph engineer, testified before the joint '
committee, appointed by the British Government to inguire .
into the construction of submarine telegraph cables, as fol- !
lows: ‘I was the first to use gutta percha in England. 1 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 gutta percha, on November 11, 1848.” |

The first submarine cable ever laid in the open sea was laid
between Dover and Calais, in 1850. Itwas a single strand of |
gutta percha, unprotected by any outside coating, and worked °
ouly one day. The next cable was also laid between Dover
and Calais, in 1851. This cable contained four conducting '
wires, was 27 miles in length, and weighed 6 tuns per mile.
This cable is still working, after having been down 23 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 53 tuns per mile. It is still in working
order. It 1853 a cable of one conducting wire was laid be-
tween England and Holland, 120 miles, weighing 1§ tuns per:
mile. This cable worked for 12 vears. From 1853 tv 1853, -
37 cables were laid down, having a total length of 3,700
miles: of which 16 ave still working, 13 worked for periods
varying from a week to five years, and the remaining 8 were
total failures.

On the 6th of August, 1858, the first Atlantic cable was |
laid between Ireland and Newfoundland. The weight of this
cable was 1 tun per mile, and its cost was as follows: Price
of decp sea wire per mile, $200; price of spun yarn and iron
wihre per mile, $2635; priceof outside tar per imile, $20. Total
per mile, $485. Price, as above, for 2,500 wiles, $1,212,500;
price of 25 miles shore end at $1,450 per mile, $36,250. Total
cost, $1,249,235. This cuble worked from August 10 to Sep-
tember 1, during which time 129 messages were sent from

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 laid is
about 70,000 miles, of which over 50,000 miles are now in
successful operation, 'The 20,000 miles of cables which have
thus far failed represent 58 in number. Up to 1865, none of
them had been tested under water after manufacture, and
every onc of them wascevered with a sheathing of light iron
wire, weighing in the average only about 1,500 pounds per
mile. These two peculiarities are sufficient to account for
every failure which has occurred. No electrical test will

I show the presence of flaws in the insulating cover of a wire,

unless water or some other conductor enters the flaw and
establishes un electrical connection between the outside and
inside of the cable; and all cables laid in shallow water should
have an armor weighing not less than five tuns per mile.
The cove of long submarine cables generally consists of

:several wires of pure copper covered with alternate layers of

gutta perchu and Chatterton’s compound, the latter consisting

,of gutta percha, resin, aund Stoclcholn tar. Over this is

placed 2 layer of tarred yarn, and the whole is finally inclnded
in n sheathing of iron wire laid on spirally, to give the cable
sufficient strength to withstand the strain of paying out, or
that to which it may be subjected by the inequalities of
the ocean hed.  Not infreqnently the iron wire of thesheath.
ing is alse protected from corrosion by tarred hemp. Figs. 1
and 2 show the construction of the Malta
and Alexandria cable. The different
layers are so far peeled off as to show
the construction. The strand of seven
copper wires is shown at the top; then
follow three layers of gutta percha and
one of tarred yarn, the whole enveloped
in the eighteen wires constituting the
sheathing. The diameter out in the sea
is 085 of an inch. Near the shore the
sheathing is made stronger, to meet the
danger of accident from the dragging of
anchors.

Including the original 1858 cable, five
cables have been laid down between Ire-
land and Newfoundlund, of which only
three are now in working order. These
three were laid in 1866, 1873, and 1874.
The cable of 1885 of a similar type as
the above has not been working for over
two yeals.

Fig. 2.

Fig. 1.

The following are the details of
construction of the last four Ireland
aud Newfoundland cables. Fig. 3
shows the section, and Fig. 4 the ex-
ternal appearance and construction,
of the1865 cable in the full size, 1}
inch in diameter. Fig. 5 shows the
shoreend in section. The construction
of the 1865 cable is the same asthat
of all the subsequent ones, with one
or two non-essential differences.

The conductor of this cable con-
sists of a copper strand of seven
wires, six laid round one, and weigh-
ing 300 pounds per nautical mile,
imbedded, for solidity, in Chatter-
ton's compound. Gage of single
wire, 0°048 of an inch;gage of strund,
0144,

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

Its external protection consists of
ten steel wires, §-095 of an inch in di-
ameter, each wire surrounded sepa.
rately with five strands of tarred
manilla hemp, and the whole laid

E——

Valentiza to Newfoundland, and 271 from Newfoundland to ; spirally round the core, which latter is padded with tarred jute
Valentia. The failure of the cable was mainly dne to care- - yarn. The weight in air is 35 ewt, 8 grs. per nautical mile;
lessness in the manufacture and subsequent handling. VVhen ‘ weight in water, 14 cwt. per nautical mile. Any of tiie cables
the cable was in process of manufacture, it was coiled mn four | would bear eleven knots of itself in water without breaking.
large vats, and left exposed day after day to the heatof a ' \When a telegraph wire ata distant stationis disconnected
summer sun.  As might have been foreseen, the gutta percha ! frown the ground and placed in connection with one of the
was melted, and the conductor which it was desired to ; poles of & battery,the other pole of which is to earth, a charge
insulate was so twisted bythe coilsthat it was left quite bare ;flows into the wire at the instant in which the connection is
in numberless places, thus weakening and eventually, when | made and, if the insulation of the line is perfect, almost
the cable was submerged, destroying the insulation.® The | instantly ceuses. The needle of the galvanometer makes a
injury was partially discovered before-the cable was taken ‘ sudden deflection, and then returns to its position of rest. If
out of the factory, and a length of about thirty miles was E the battery is cut off and the line, at the same moment, put
cut out and condemned. This, however, did not wholly : to earth, the needle deflects momentarily in the opposite
remedy the difficulty, for the defective insulation became fre- | way, and the charge given to the wire returns and goes to
quently and painfully apparent while the cable was being | earth. In land lines, this return charge is very slight except
submerged. Still further evidence of its condition was offered i upon very long lines, but in submarine cables it is very
when it came to be cut up for charms and trinkets. |marked. This return charge shows that a telegraph wire

The next long cable which was laid was from Suez to  may be charged like a Leyden jar. The wire is the inner
India, a distance af 8,600 miles in 1869. This cable was laid } coating, the air or gutta percha the dielectric, and the earth
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or sea the outer coating. The statical charge of which a
line of telegraph is then capable shows that the electric force
tends to propagate itself not only longitudinally but later-

Fig. 5.

ally. The effect of lateral induction is to retard the time of
delivery of a signal and to prolong it, so that, although it is
a momentary signal at starting, it becomes a prolonged sig-
nal at its destination. The mere slowing of the signal would
not matter much, provided it was delivered at its destination
a8 gent; but it is not. Fach signal at the receiving station
takes a longer time to leave the line than it did to enter it.
Hence, in a cable, 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 bcfore another is sent. Re
tardatiog incréases with the square of the length of the line.
The maximum speed of signaling through 2,000 niiles of the
Atlantic telegraph of 1858 was two and a half words a min-
ute. The copper core had a conducting power somewhat
higherthan a No. 4 iron wire If the ratio of the thickness
of the core to that of tho insulating coating be liept the sunie,
the number of words that can be sent varies us the :monnt
of material employed, or as the square of the diameter of the
cable. Thus, if a cable be of the samec 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 1838 consisted of a
strand of seven copper wires of No. 224 gage, weighing 93
pounds per mile, while those of 1865, 1866, 1873, and 1874
have each 300 pounds per mile. The highest rate of speed
obtained through the 1858 cable was 24 words per minute,
while through the 1865, 1866, 1873, and 1874 cables they have
obtained & speed of 17 words per minute in regular working,
and of 24 words per minute upon an experimental test.

THE CONSTITUTION OF THE SUN.
BY PDOFESSOR C. A. YOUNG.

Numaber II1—Conclusion

THBE ENVELOPE OR CHROMOSPHERE,

The edge of the sun’s visible disk is much less brilliant
than the central portions, and this fuct waslong ago re-
cognized by Arago and others, as evidence of an atmosphere
of some depth, covering his surface and cutting offa portion
of the light.

This lower portion of the solar atmosphere, which is rich
in the vapors whose condensation produces the photosphere,
andin 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 surmounted to tbe much greator elevation of
some 8,000 or 18,000 miles by the hydrogen and other non-
condensible gases which form the rose-colored envelope to
which Mr. Lockyer has given the name of chromospherc.
This is a sheet of scarlet fiame which clothes the whole
surface of the sun, and here and there rizes in cloud-
like forms that ascend to enormous hights above the gen-
eral level.

The upper surface of the chromosphere is cxceedingly
uneven, such as fully to justify the expression ‘‘a sheet of
flame;” forthe whole appearance suggests the idea that it
is formed of jets of heated gas rushing up from the central
fire through countless orifices and rents between the clouds
which constitute the photosphere. And yet ‘‘flame” is
hardly the right word, for in the chromosphere, so far as we
can learn, there is no true combustion; the heat does not
come from chemical combinations. These solar flames are
mere masses of intensely heated gas, absolutely too hot
to burn—at a temperature above what chemists call the
* dissociation point,’ where all play of chemical atfinity
ceases.

Occasionally the up-rising jet attains a very great velocity,
and spreads out in the upper regions of the coronal atmos-
phere into precisely such forms as those familiurly assumed
in our own air by smoke and vapors. For many years they
were the subject of much discussion, but in 1868 the spec-
troscope for ever set the question atrest by <™1>-+ 1 that they
are nothing but heated clouds of gas, largely hydrogen.
Their spectrum exhibits conspicuously the bright lines of
that element, and besides them another very prominent one,
which, from the circuamstance that its place in the spectrum
is very near the two lines of sodium, D; and D;, is com-
monly referred to as the D; line. Many circainstances
make it nearly certain that this line is due to some other
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substancc than hydrogen, a congener in lightnessand many gg‘m‘t

other properties, but as yet undiscovered by our terrestrial
chemistry.
has been assigned by Lockyer and Frankland, though with
ruther doubtful propriety. Sometimes, not unfrequently
indeed, otherlines alsoappear, among whichthose of sodium,
magnesiwin, barium, chromium, calciun, titanium, and iron
are most common.

That the prominences are merely extensions of a continu-
ous envelope had been maintained, on more or less satisfac-
tory cvidence, by several astronomers as early as 1855. It is
found that the prominences may be broadly divided into two
clnsses, the nebulous and eruptive. The former, in their
appearance, closely resemble our terrestrial clouds: of a
delicate filmy textnre, often enormous in extent, they
scem to float in the upper atmoaphere, and gradually dis.
solve away.

The eruptive prominences are composed usually of vertical
filaments, are very brilliant, and undergo the most rapid and
extreme changes of form. 'Their spectrum is often very
much complicated by the injection of metallic vapors, and
the lines are often widened by pressure, and distorted by
violent motions aleng the line of sight. As a rule, these
prominences do not attain 50 great an elevation or magnitude
as those of the other class, hut in exceptional cases they far
surpass them. 'The ejected filaments have been known to

reach a hight of 100,000, 135,000, and, in one single in-i

stance, 210,000, miles.

In most cases, theappearance is that. of a jet of heated gas
issuing throngh an orifice, under a great but nearly steady
pressure ; but in those instan.- . . here the greatest velocities
ure attained, the action is almost invariably paroxysmal, and
suggests the idea of veritahle explosions. It wasthe jet-
like appearaice of these eruptive prominences that led
Zéllner to the conclusion that the sun must be covered by a
shell or crust (frennuiigs-schicht) of some kind, and he con-
cluded it to be a continuous liquid surface. There seem to
he almost insuperable objections to this view in its womodi-
ficd form: a stable liquid shell, like that of a bubble, of

greater density than the underlying gases, would seem to

be  impossible,
pierced by np-rushing currents from within.

considering that it must be everywhere

such a shell cannot well exist in a condition of statical:

equilibrium, something considerably like it may result from
the constant down-pour of the products of condensation. It
secms quite possible, or even probable, that the descending
masses of mingled liquid and solid matter, falling through
increasingly denser layers of gas, resisted and partially up-
borne by the furious streams of vapors rushing up from
below, mnay unite into sheets or flakes of considerable ex-
tent, and form a kind of shell, which, though not. continuous,
would still answer many of the purposes of a continuous
crust, by confining the ascending currents into narrow chan-
ncls, in this way increasing their velocity, as well as by the
pressure due to the resistance offcred to its descent. It is
(uite probable, moreover, that in these narrow channelsthe
mingled gases, expanding as they rise and becoming cooled
by their expansion, may have their temperatures lowered
below the point of dissociation, in which case explosions
would certainly result. Viewed in this light, the phenomena
of the chromosphere and prominences appear as natural con-
sequences of the received thcories of the gaseous constitution
of the sun.

THE CORONA,

Observed at cvery total eclipse from remote antiquity, and
described by Plutarch in almost the same ter'ms as one would
now use, it seems to have eluded investigation until re-
cently. It appears during a total eclipsc as a radiant glory

surrounding the dark body of the moon, intensely bright !

near the edge of the lunar disk, fading gradually, but not
regularly, as the distance increases, and terminating in a
very irregular outline, which is perhaps rather more definite
than might have been expected. It seems to be made up of
brushes of light emanating from the sun, and reaching an
clevation which in some cases fully equals his whole diame-
ter. These brushes or streamers are, for the most part,
straight and vertical, but here and there are curved into
curious forms, like the petals of a flower.  The color of the
light is slightly greenish (pearly is the term usually em-
ploved in describing it), in beautiful contrast with the
ruby.colored prominences which blaze at its base, like car-
buncles.

As to the nature of the corona, we have as yet no certain
knowledge ; the principal line in its spectrum apparently
coincides with one which has been ascribed to iron: but
there are abundant reasons for refusing to believe that it is
rcally due to iron; and if not, the chemists have presented
to them au interesting and important problem to ascertain its
real origin. The olrervations of Janssen and Lockyer, in
1871, seemed also to show the presence of hydrogen in the
coronal regions. Probably the corona consists of minute
particles, solid and liquid, disseminated through a highly
rarefied gaseous atmosphere; but to what extent it is com-
poscd of meteoric matter rushing toward the sun, or of solar
dust thrown apward, and what forces foritn and direct the
streamers and pencils of light, and why the polar regions
are left so bare, these are problems of the future, to be
classed with the explanation of the aurora borealis and the
tails of comets, and, more than probably, require the recogni.
tion and investigation of other forces than that of gravi-
tation.

BINDING. —Subscribers wishing their volumes of the 8ci-
ENTIFIC AMERICAN bound can have them neatly done at this
office—Price $1.50.

To this hypothetical element the name of helium ;

But though ;

Auericin and Loreign Patents,

Improved Scaffold Clamp.
' Wi{llam Smith, Philadelphia, Pa.—This is a seaffold clamp bar, bav-

‘lug flat and perforated feet adapted to be held to poles by a pair of ;

i serews, WIth this clamp the seaifold is made safe, and the ledger
, boards are not injured.
Improved Cotton Press,

John C. Stokes, Villanow, Ga.—In this vertleul presstiie follower is
forced downward upon the matters to be pressed by toggle-jointed
'levers worked by an overhead windlass, which is operated by a dou-
‘ ble-actlng brake lever, pawls, and a ratchet wheel arranged at one
1kide of the frame. Thepower can thus be applied by one or morc

handsstanding upon the ground atthe base of the machine, The fol-
. lower {sraised by a hand-cranked drum and rope, thelatter running
j up over pulleys at the top of the frame.

Improved Sawmill Dog.
i Nathan Hunt, Salem,O.-—Thisan improved dogfor holding the last
‘remnant of a log upon a sawmill while being sawn into boards.

A block adjusted by a set screw slides on a vertical rod secured bc-
i side the knee of the headblock. Upon the journal of theblock s a
| sleeve, which carries a claw. By raising a rod attached to the sleeve
Ethe claw is forced into the timber, where it is locked in place by
" screwing the rod into asocket of the gleeve.

: Improved Plow,

Adna B, Kellogg, Oakland, Oregon.—Thisi{s a point, landside, and
; a share on the landside, for cutting under the land, constructed of
; one piece of sheet metal cut out in suitable form, and bemt {n the
. shape requivced.
| Fastener for the DMleetlng Rafls of Sashes.

Charles P. Sandford, Mont Ciair, N. J.—In this fastening a sliding
and revolving boltissupported in a rotary pillar, and cannot be
pushed aside 01 thrown back from thc outside, owing toarib being
cast on the end. Thebolt pa.sses through ametal plate secured to
the upper sagh, and is then turned so as to throw its ribs out of posi-
: tion, thus forming a lock which will also serve to hold the sashes
i snugly together, and thereby prevent them from rattling.

‘ Combined Fork, Hook, Shovel, and Hoe,

! Gardner H. Perkins, Cazenovia, N. Y.—1he fork Is pivoted be-
* tween two side plates and is held by pressing against the handle, and
i by a spring bar, the last secured by a band. To change thefork into
;8 hook, this band is slipped up, and the tines adjusted at an angle to
i thehandle. A flat plate attached to the fork by lugs renders it
| either a shovel ora hoe, accordmng as {tis placed in either of the above
' mentioned portions.

Improved Hillside Plow.

Minot Ellis, Greenfleld, Mass.—By making the mold board irr this
i Invention separate from the point, and reversing it by swinging it

‘over instead of underthe plow, and bisecting the back puart,a fur-
1ow can be turned thereby on level land on any kind of soil. For
plowing on a hillside, the pointand moldboardarc reversed whilcthe
team {s turning round, so that the furrowsare all tumed down the
hill,

Improved Distance Measuring Apparatus,

James B. Thomas, Montgomery, O.—This invention relates to and
consists in means whercby the distance from a firearm to the object
at which it is to be aimed may be quickly and exactly measured, the
sportsman or the army officer thus knowing the precise allowance
that is to be made, and which has been carefully obtained by previ-
ous experiment., Italsoallows measurements of land to be readily
taken while on hunting cxcurstons,

Improved Harnesg Attachment.

James D. Truss, Ferryville, hb;——lij"thls attachment the horse is
prevented from throwing his tail over the lines, while it gives himat
thesame time the proper use of his tail. The invention consists of a
round and stiffened strap, which passes over the outer part of the
tail, and is buckled, by end straps, to the breeching stays, being also
connected, by stays at bothends of the tafl, tothe back strap, for
sccuring exact and steady position of the tail strap.

Improved Roof Truss,

Uriah G. Spofford, Appleton, Wis,—This consistsin the combiua-
tionof a suspended king post of pcculiar construction with the raf-
itersandtic rods, sothat by turning nuts,soas to contract the tie
| rods, the wall plates bear upon thc base parts of the rafters, and
carry therafter heads against the head of the king bolt, relieving
thereby the wall from the outward pressure of the roof, and raising
the roof at the same time.

Improved Cotton Press.

William Koehl, Huntsville, Tex.—Into this cotton press the cotton
; {stransferredin certain quantities by a traveling carriage with re-
movable bottom. The material {s then condensed bya vertically
moving follower turning in a movable frame on the top part of the
1 press, and finally compressed by a horizontally moving follower,
; the bale being tied and takenout of the bale box by means of hinged
ride and bottom doors.

Improved Estimator.

Fredric Mawice Staptf, Stockholm, Sweden.—This invention is
- one which will find a ready welcomefrom all engineers, since it sub-
" stitutes for laborious calculations, by formnulee extremely intricate,
' a slmple mechanical operation, easily perforined. The device is a
; sliding rule so constructed that, by moving certain portions, the ne-
: ceasary results for determining the volume of bodies such as em-

bankments, etc, or of cuts, ditchcs, and the like, having prismoi-
dal shape, may be instantiy picked out through coincidences of lines
and similar mcans. The estimator may also be ugsed for deducing
mechanically from a given volume the average bight of the prisma-
toid containing such volume. Thus applied, it will prove of great
use for determining how much the grade of a preliminary railroad
line ought to be attached, or how much such a line ought to be
thrown to the side for balancing the quantities in the cuts and em-
bankments of a given raflroad section, providedthe ground on the
sides of the preliminary lines has previously been cross-sectioned.
! Improved Windmill.
! Henry J. Wolcott, Albion, Mich.—This invention {s an improve-
;ment in windmills whosc pivoted wheel sections are automatically
' adjusted or controlled in position by meansof weighted levers. The

improvement relates to a slotted disk, which is attached to a sleeve

or tube, which slidcs on the crank shaft, and acts as a guide for the
! connecting rods of the levers which operate said sections.

Improved Step Ladder.

Jeremiah O.Brown and Orange M.Sweet, Forrestville, N. Y., as-
signors to Jeremiah O. Brown, same place.—This isa two part ad-
Justable brace pivoted near the foot of the post,and to an upper
step of the ladder, to securely hold the post at any angle to the
body.

Improved Screen Window Blind.

| JohnP. Clark, Jr., Jackson, Mich.—This is a hinged window frame
having an Interior bottom hinged part, which may be partially
opened, and which {s arranged with a blind in connection with a
detachable toppieceand sliding pane and screen. Inhot weather,
the screen would be used and the pane taken out, while during the
cold season the pane is reinserted and the screw removed. The win-
dow would thus furnish a summer protection against mosquitoes,
filen, eto., while glving the proper ventilatlon.
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Improved Watcr Wheel.

Milo E. Washburn, Indian Lake, N. Y.—The buckets are made in
two parts, and secured between parallel cone-shaped plates. Each
bucket has an adjustable part, which is pivoted through the hcads,
' which may be adjusted to increase or diminish the size of the watcr
{ssues. The interior openings between the buckets arc broad, one
portion of the surface of one bucket being concave and curved
obliquely, and the surface of the opposite bucket beingconvex aud
curved to correspond, so as to make theissue of a curved oblique

form. The water, it is claimed, acts by {t« gravity as wcll as by the
reactive force on the wheel.

Improved Sash Fastcner,

William C. Alden, Ncw York city.—In using this dcvice, the lower
end of a vertical bar is placed upon the Lase of the window frame.
The plate is raiscd to the desired hight, and the sash or blind is raiscel
and lowered thcreupon. The platc i{s held by a loop cncircling the
bar, catching in a corrugation in the rear sidc of thc sume. "TThe de-
vice is portable and convenient for travclers® uses.

Improved Cotton Press.

Willlam H. Walker, Charleston, S. C.—The uppcr side of the cross
head of a vertical engine is provided with cams to work sectors,
which are arrangcd above the cams and under the bcam which rafscs
the platen, so that the lower corners of the sectors to be ucted on by
the cam hang vertically from thefr axis, while the others, which act
upon the beam, arc {n a horizontal position. Thec said camsarc €0
formedthat, in the forepart of thc operation, thcy presenta descend-
ing plane to the rollers of the sector until they arc moved a cortain
distance from the vertical line {n order to give the necessary dirce-
tion to the force. Afterwards the cams ascend as the scetors change
their direction, and they rise above the hight.of the starting point,
30 that, besides applying the powecr to the best advantage in point of
the direction, they also cause a greater range of movcmentto the
follower than {s due to the movement of the piston.

Improved Process for Filling ¥iber in Paper Pulp.

Herman Ducmling, Fort Wayne, Ind.—This {nvention consists
mainly in the chemical fixing of the filling material in the fibers of
the pulp in the beating engine, or in a separate mixing vessel, by
rieans of the sulphates and silicates of the alkaline carths. A solu-
tion of chloride of barium {s first added, followed by asolution of
sulpbate of magnesla, by which an execedingly white precipitate of
sulphate of baryta {s obtained. A solution of chloride of magnesium
is then Introduccd to the pulp, and allowed to act thercon, to be then
precipitated by a solution of silicate of soda, which produces s white
and very voluminous preclpitate of silicate of magnesis, which ud-
heres firmly to the fiber. The pulp is then worked up into paper in
the usual manner, furnishing a paper of supcrior whiteness.

Improved Device for Taking up the Slack ot Lines.

Hugh Douglas, Dubuque, Iowa.—This is a portablec device for
stretehing slack lines. A forked base frume s provided with a late-
ral stretching roller, having side ratchets and a retaining pawl, to be
operated by a lever with a pivoted pawl. ‘fhe linc is guided and se-
cured when stretched by a pivoted double eccentric, with lever
handle.

Improved Slceve Adjnster.

Alfred Perego, Brooklyn, N. Y.—1'his dcvicc enables the cutt to be
readily raised upon the arm and hcld above the wrist, <0 that when
at work, or when washing the hands, the cutf may be removed from
contact with dust o1 water, and may thus be kept neat nnd ciean. It
{s a tab, securcd at the cuif and arranged to bc buttoned to a button
on the sleeve when it {s desired to raise the wristband.

Improved Plenum and Vacuuun Pumps.

Danicl L. Cameron, Madison Station, Miss.—A hollow shaft forms
the axis about which a spirnl tube is dieposcd. The supports for the
axisarchollow,and there are inlct and exhaust valvesat cach end
of the shaft. The latter {s partitioned betwecn the ¢nds, so as to
cutoff communication through it from onc cnd of tiic eoiled tube to
the other. A portion of the coil is filled with mercury as high as the
arms of the shaft. By turning the cofil, the mcrcury, flowing along
the tube from one end to the other, will creatc a vacunm in the side
and plenum on the other sidc, and will draw air or water through
the inlet valve at one end of the hollow shaft, and expcl it at the
other end through the exhaust valve. If the motion be reversed
when the mercury has traversed the length of the coiled tube, the
suction will open the opposite pair of valves, ithus producing cen-
tinuous suction and exhaust.

Immproved Fruit Protector.

Aaron 8. Dyckman, South Haven, Mich.—An upper platforin rests
upon cap hoops that hold a wire gauze covcer over the peaches or
other fruit. The two platforms are clasped upon the baskects and
caps by end-threaded rods working in a nut formed in thc cross
piece. By putting four to six basketsin this cratc, they arc rcadily
manipulated. The fruit is visible, and yet it cannot be purloined.

Improved Washing Machine.

Adam Cook, Pittsburgh, Pa.—When the clothes arcput in thctub
with the water and suds, a clamping devicc, which holds the appara-
tus in position, is released, and the wash board swung back and low-
ered thereon. The tub is then rotated or rcciprocated by the fly
wheel until the clothes are cleaned. The latter are then taken out
and passcd through the wringer, which {s attached to i{ts supporting
picce. The bottom of the wash board, and also of the tub, has cor-
rugations for rubbing the clothcs.

Improved Ilay Derrick.

Christopher Lidren, La Fayette, Ind., assignor to himself and R.
Jackson, same place.—In this inv-eution, the beam of the derrick is
pivoted to the standard, %o as to swing up and down, and thcropc is
so contrived that the fork is raised #nd lowercd by this nction of the
beam, and at the sume time causced to travei through a greater
rangc than the bcam does. For operating thc beam, a cnm iz titted
around the base of the standard, to be revolved by a horse, and
lifting post is combined with this cam and the beam,so as to trrans-
mit the motion of the cam to the bcam. The cam {s also contrived
so that {t carries the beam, by means of the foot of the litting post,
around over the stack, and lodges it upon anothcr stationury cam
inside of the revolving one, down which {t rcturns by gruvitation to
the place of starting. The revolving cam then escapes from the foot,
leaving the horsc ready to raise the bcam and fork again by contin-
uing in his course, and without backing up.

Improved Ore Separator,

Charles H. Campfleld and John M.Hornbeck, Ellensberg, Oregon.—
This invention relates to a method of attaching a covering of villous
or fibrous fabric of hair to the bottom of an inclined frame. When
the machine {sadjusted to the proper angle, the frictionproduced by
the bristling smiface of the lining is so great that it gives the water
and sand a rolling motion, which carries the light, flaky, and floating
particles against and gradually into the fibrous projcctions of the
lining. The weight of the water and the gravity of the gold tend to
carry the particles downto the base of the bristies, which form so
many little pockets for collecting and retaining the gold until
removed by the miner.

Improved Feather Renovator,

John C. West, Morenci, Mlch.—This is a large drum provided with
a steam jacket andlongitudinal central tube, the whole so arranged
as to ensure a constant circulation of the steam. The steam sections
have a common valve, and there are suitable arrangements for treat-

ing the feathers by d rect admission of steam.
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A Remarkable Trial and Trinmph.

The triumph of Wheeler & Wilaon, at the American In-
stitute, New York,withtheir New No. 6 Sewing Machine,
was remarkable in many respects. Extraordinary and
repeated cxaminations were made, one lasting from 10
o'clock A.M. until 6 P.M. The parts of six machines
were ordered from the manufactory, and a machine was
conatructed of parts selected by thc Judges, which was
then tested on all kinds of work, from gauze to heavy har-
ness, by foot and s*eam powcr. The rencral quality of
the Company’s workmanship wwasascertalnedby an cxam-
ination of machines in their warehouses, and the testi-
mony of many disinterested users of the machinc.s, far
and near, was procnrcd to ascertain thefrpraciical working.

The five judges, in concluslon, uunanimously reported
the Wheelcr & Wiisun New Ne. 6 Sewing Machine ‘‘asa
machinc which, by the. proof submitted, we are satisficd
must cventually supersede all others now known with
which 1t comes in compctitlon.” And they ** recommend
for it the highest award which it is In thc power of the
institute to hestow.*®

The Board of Managers unanimously approved the re-
port, and recommended for this machine the Gold Medal
of the Institute.

The Board of Direction nnanimously &:pproved this re-
commendation, and awarded the Gold Medal to Wheeler
& Wilsan, the only gold mcdal awarded fora sew{ng ma-
chine by the American Institnte for many years.

Business and Pergomal,

The Charge for Insertion under thigheal is$1 a Line.

Agricultural Implements, Farm Machincry, Seeds,
Fertilizers. R. H. Allcn & Co., 189 & 191 Water St..N.Y.

Sheet Metal Drawing Presses—For the best and
cheapest, address The Baltimore Shect Meta! Machine
Company, Baltimore, Md.

Manufacturers of Carriage and Wugon Material
aud Trimmings will send price lists, with terms and dis.
couats, to C. H. Hale & Co., Columhus, Misg.

‘Tool Maker Wanted—First class man, accustomed
to working on small tools. Address Box 1403, Pittsburgh,
stating where last employed.

Diamonds and Carbon turned and shaped for
Scicntific purposes; also, Glaziers’ Diamonds manufac.
tured and resel by J. Dlekinsoun, 63 Nassaut Street, N.Y.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass. Send for
eample and price list.

Pattern Letters and Figures, to put on patternsof
metaliiccastings,ali sizes. L. W.Knlght,ScnecaFalls,N.Y.

Wanted—A man to take an interestin & Foun-
dry, and take charge of the Outside Business. Must be
competent to make Estinates on Work. Heterences
wanted and jziven. Addrcsa Jolm V. Hall, 187 Michigau
Street, Buftalo, N. Y.

Wanted—Merrill or Prov. Drops, Hlunmer 4% to
6001b., In exchange for othermachinery (New o1 second
hand Engine and Haud Lathes, Crank and Gear Planers,
f#crew and Mflling Machines, Drill Presses, etc.). IIall &
Belden Company, Danbury, Conn.

Mining, Wrecking, Pumping, Drainage, or I
ting Maehiuery, for sale or rent, Sce advertisement. An-
drews® Patent, inside page.

Faught’s Patent Round Biuided Belting—The
Best thing out—Mauufactured only hy C. W, Arny, 31 &
3 Cherry St., Philadelphla, Pa. Seud for Chrenlar.

Wanted—Good 2d hand Engine Lathc¢s, at Low
Price. Address Junius Harris, Titusville, Pa.

Magic Lanterns, and 108 Choice Views, for $33
and upwards,for Churches and Public Exhibitions—a pro-
fitable busfness for a man with emall capital. Cutalvugues
free. McAllister, Man'f'g. @pticixn, 49 Nussqu St.,N. Y,

For Sale—-One “Cottrell & Babcock' Water
Whecl Reguiator. Also, one * Harrison's.'’ 12 in. Porta-

table Corv Mfill—all in good order—by D. Avthur Brown
& Co., Fisherviile, N. H.

“Fairy" Elcctric Engines, with battery comn-
plete, $6; without battery, $3. Electro-Magnetie Manu-
fucturing Co., 3 Broad St.—P.0. Box 1304, New York.

For Power Hammers or Bolt Headers, the best,
8.C. Forsalth & Co., Manchester, N. H.

John W. Hill,;Mechanical Engineer, Dayton, Ohio.
Drawings, opinions, and advice.

Priceonly three dollars--The Tom Thumb Elec-
tric Telegraph. A compactworking Telegraph Apparatus,
for sending messages, making magnets, the electric light,
glving alarms, and variousother purposes. Canbe putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 263 Broadway, New York.

Cast Iron Binks, Wash Stands, Drain Pipe, and
Sewer traps. Send for Price List. Balley, Farrell&Co.,
Pittsburgh, Pa.

Pratt's Liquid Paint Dryer and White Japan sur-
passes the English Patent Dryers and Brown Japan in
cotor, quality, and price. Send for descriptivecircularto
A. W, Pratt & Co., 538 ¥ulton Street, New York.

For Solid Wrought-iron Beams, etc., see adver-
fsement. Address Union Iron Mills, Pittsburgh, Pa., for |
ithograph, &c.

Many New England Manufactories have Gas
Works, which light them at one fourth the cost of coal
gas. For particulars, address Providence Steam and Gas

Pipe Co., Providence, R. 1.

Hotchkiss Alr Spring Forge Hammer, best in the
market. Prices low. D. Frisble & Co., New Haven, Ct.

For Solid Emery Wheels und Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Scale in Steam Boileis.—I will remove and pre- ;

vent Scale in any Steam Boiler, and make o charge until
the work {8 found satisfactory George W. Lord, Phila-
delphia, Pa.

Mechanical Expert in Patent Cases. T.D. Stetson,
23 Musray St., New York. .

Forthe best Portable Enginc in the world, address
Baxter Steam Englne Co., 18 Park Place, New York.

All Fruit-can Tools, Ferracute, Bridgeton, N. J.

Hydraulic Presses and Jacks, new and second
hand, Lathes aad Machtnery for Pollshing and Bufing
Metals. E. Lyon, {70 Grand Street, New York.

Iron Frame Band Saws, cheapest and best, $150.
.\ddress S. C. Forsalth & Co., Manchester, N. H.

Brown’s Coalyard Quarryand Contractor’s Appa-

ratus for hofsting and conveylng materials by iron cable.
W.D. Andrews & Bro., 114 Water St., New York,

For Surface Planers, small size, and for Box
Corner Grooving Machines, send to A. Davls, Lowell,
Mass.

The ‘' Sclentific American" Office, New York, is
fitted with the Minfature Etectric Telegraph. By touching
littlebuttonson the desksof the managers,signals are sent
to persons fn the various departments of the establish-
ment. Cheap and effective.
dwellings. Works for any distance, Price $5, with good
Battery. F. C. Béach & Co., 265 Broadway, New York,
Makers. Send for free strated Catrlogme,

Splendid for shops, offices, |

Temples and Oiicans. Draper, Hopedaie, Mass.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

Peck’s Patent Drop Press. For olrculars, address
Milo, Peck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models. Lis{
free. Goodnow & Wightmau, 3 Cornhlil, Boaton, Mass.

Boosey's Cheap Music Books for the Holidays,
Boosey & Co., 32 Kast 14th St., New York., Send for
catalogue.

Portable Engines, new and rebuilt 2d bhand, a
speclalty. Engines,Bollers,Pumps, and Machin{st's Tools.

I. Il. Shearman, 45 Cortlandt St., New York,

Kor First Class Steam Boilers, address Lambert-
ville Iron Works, Lambertville, N. J.

Engines and Bollcrs a Specialty—1st class: new
patterns; late patents; reduced prices. Plain and Cut-off
Hor’land Vert’l Engines; Hoisting Engincs; the celebra-
ted Ames’ Portable Engines; Bollera of all kinds; Climax
Turbine; and the best Saw Miliin the market. Large
stock always on hand. Hampson, Whitehtll & Co,, 38
Cortlandt St., New York. Works at Newburgh, N. Y.

Buy Boult's Paneling, Moulding, and Dove-tailing
Machipe. Send for ctrcular and sample of work. B. C.
Mach'y Co., Battle Creek, Mich., Box 227,

WIL (Us idea for driving o propeller by a
spring is not likely to prove practicable.—W. E. H.
will find Qirections for making a storm glass on p.
73, vol. 30.—C. B. will ind a recipe for fireproofing
shingles on p. 24, vol. 22.—W. C. B. will tind an ex-
planation of the moon's variations on p. 231, vol.
JL.—R. R. R. wiil find an elucidation of the wcight
on an inclined plan¢ question in our recent issues.
—M. will ind directions for temperiug springs on
p.10,vol. 25.—.J. H. I.. eann harden tallow forma-
king candies by the process described on p. 20}, vol.
2.—G. E. 0. will find Warren's works on mechani-
cal drawing and Davies & Peck's ¢ Algebra ™ to be
good and practical.—R. W. W. will find« deserip-
tion of the philosopher's or hydrogen lamp on D.
242, vol. 31.—C. H. H. will tind full partieulars as to
Colgnet stone on p. 124, vol. 22.—J. M. wilt find re-
elpes for hard soap on pp. 331, 319, vol. 31, and
for bootblacking on p. 283, vol. J.---J.J. D. will
find directions for tanaiing skins with the fur on on
p. 83, vol. 26.—~W. P. P.will find a description of
processes for preserving wood from decay omp.
319, vol. 31.—J. F. should refer to p. 203, vol. 31, for
a recipe for polishing shirt bosoms.—J. M. H. and
others can unite rublier to I(-:lu!m' by using the ce-
ment desevibed on b, 114, vol, 25

(1) J. M. asks: t. What horse power would
it take to run a boat It feet long by!5 feet beam?
A. An engine of::Z horse power would answer. 2.
Whatisthecostof an ¢ngincer’s certiticate? A.
Seep. 282, vol. 31,

What is camphor composed of? .\, It ixa crys
talline substance obtained from a tree. Tt containg
carhon, hydrogen, and oxygen.

(3) G. G Loosays: [ owish to make a darge
clock dial for my windows, and drive the hands by
electidcity from a regulator in the shop. Plense
say how I can make it? .A. The electrical pmt
consists of an electro-magnet and armatureworked
by u battery of two Daniell's cells. The armature
isattached to a lever, having a pawl conneeted at
its upper extremity, which moves a toothed wheel.
Whenever the regulatot closes the circuit,thepawl
causes the wheel. which carries the hands, to ad-
vance one tooth, The 1egulator may be arranged
to close the clrcuit everysecond orevery mintite, as
desired.

(3) J. R. says: 1. Alexauder Watt recom-
mends to electroplaters, from personal experience,
the following battery: A stoneware jar holding
about four gallons recefves a cylinder of thin sheet
copper, dipping Into water acidulated with 2 1bs.
1 sulphuric acid and 1 oz. nitric acid. A Solid zinc
; cylinder is put mto the porous cell, which is filled
- with a concentruted solution of common salt, to
which a few drops of hydrochioric acld have been
added. What should bethe diameter of the copper
cylinder Inside the stone jar? A. The diameter
should be nearly as great as the jar. 2. Shouldit
: have a bottom to it? A. It ls immaterial whether
! {t has a bottom or not.

(4) C. A. W. asks: How are: Callaud’'s and
‘the Minottl battecies constructed 7 A. The Cal-
‘ laud battery consists of aglass veasel with o copper
| plate at the bottom, upon which are placed crystals
; of sulphate of copper. A zinc plate is suspended
i near the top and the jar fillel with water. The
. Minotti battery consists of the same materials as
! the Callaud, and, in addition, a thick layer of saw-
‘ dust isinterposed between the copper plate at the
} bottom and the zInc plate at the top.

(5) W. L. L. asks: Will electricity give
: forth a spark sufficiently strong tolight a gas jet?
LA Yes, whencver it has a snfiicientpotential. In
1 cold, dry weather, a person may charge himselfsuf-
1 ficiently with electricity to light yus with his finger,

by walking briskly over a carpet or rug.

. (6) R. C. W. and others.—Liquids, complex
. or otherwlise, can be analyzed with the same accu-
j racyas solids. Butit is possiblc 50 to muddle things
: that an experienced chemist cannot separate them
| again; but only by artificial means. Nature ncver
! presents such difficulties,

(7) W. C. W. agks: Inwhat proportions
' shall I mix the acids and alc'ohols to make respec-

tively sulphuric and nitric ethers? A. The method
: at present in general use for the preparation of or-
! dinary ether--ethyllc ether, sometimes improperly
1 called sulphuric cther—is that known as the “con-

| tinuous process " of Boullay. It consists in mixing !

. together equal measures of alcohol (specific gravity
0'830), and concentratedsulphuricacid ; the mixture
is submitted to distillation in a capacious retort,
which must be connected with an eficiént conden-
; ser. Through the tubulure of the retort a tube is
: fntrodueced, which isin connection with a reservair

of alcohol, designed to wainiain a supply of spiTit
sufficient to keep the amount of liquid at a uniform
level in the retort. during the conrse of the subsé-
quent distillation. Thetempcratureis then rapidly
raised so a8 to maintain the liquid in steady ebulli-
tion. The liquid which passes over consists almost
wholly of ether 8nd water, mixed with a small pro-
portion of alcohol which has distilled over unl
changed. The process may go on withoutinterrup-
tion untll a quantity of alcohol, about3) times as
great as that originally taken, has become convert-
ed intoether. Isethionic acld isgradually found in
the rcsidue. Nitric ether 18 obtained by gently
heating one volume of nitric acid, of specitic griav-
ity 140 (to which a few grains of mtiate of urea
have been addcd in order to prevent the tormation
of mitrous acid), and 2 volumes of alcohol, of spacitic
gravity 0-842; the quantity of thec mixture operated
npon should not excecda quarter of a pint; under
theseeircum.stancestheopemtion proceeds quietly.
The first portion of the distillate containslittle ex-
cept alcohol; but 918 soon as the liquid which distils
over beeomes turbid on the addition of water, the
1ieeciver must be chimgerd and the n'tric ether col-
lccted separately : the distlllation must be stopped
when about three fourths of the lijuid has passed
over, inorder to prrcvent the ether from becoming
mixerl with secondary jrocucty, which canuot be
removed without difFiculty. The ether is purified
by agitation with a weak : olution of alkali, and rec-
titied from chloride of calcinm. Tt binns with a
white luminous flame: and it heated to a little be-
vond its boiling point, it is decomposcd with an ex-
plosion on the approach of lig'ht.

(8) J. C.*B. says: A. claims that 1 1b. feath-
ers will be heavier than 1 1b. lead, as the surface of
the feathers is larger than that of the lend. Can
there be circumstances that will render 1 Ib. feath-
ers heavier than 1 Ib. lead? A. The weight of a
body in a vacuum s increased by the weight of an
equal volume of air. Hence, if the feathers dis-
place more air than the lead, they would weigh
more, in a vacuum.

(9) A. F.asks: Is there a nozzle, in use by
tirc departments, thatcan be made to throw alarge
or small streamn at plcasure? ). Yes. Jtis quitea
common device. d

(10) P. W. asks: 1. ¢un a Leyden j be
charged with voltaic electricity? 1f <o, how? A,
Yer. (onncct one pole of the battery with the in-
ner coating, anl the other polewith the outer coat-
ing. 2.1Is a simple galvanic Bunsen cell euough to
generite clectriclty to eharge a jury AL Onecell
would charge it very slightly. 3. How muny Zun-
zen cells doex it 1require tu burn metals? AL Fifty
cell would burn a small wire. +. Would it anawer
the purpose, instead of coating internally, to drop
strips of tinfoil in the jar as high ag the internal
coating should come? .\. It would not, unless the
stripz were connected together so as to be continu-
ous. 5, Should thc bottom be coated outside? -A\.
No. 4. Iv it neceseary for the jar to have a brass
cap? \. No. 7. Would an iron wire passing through
the cork counecting with metallic tilling answer
to conrluct the eleetricity? A, Yes. s Isit neces-
«rry tor the rod tohinve o brass head 7 .\. No.

(11) 3.1 0 asks: What makes water in a
well look biue when sunlight is deflected on it? AL j
Tire blueness is duc to n partial absorption of the
red and yellow components of the solar ray, leav-
ing the light with an excess of DLlue, which imparts
to It its peculiar tint.

(12) P. T. M. asks: What isthe easiest and
best way to polish marble,agate, and granite? .\.
The polishing is differently carried on, according to
the nature of the work. ¥or small slabs or objccts
of an ornamental kind, the highest. degree of tinizh
is requisite. Polishing is commenced with pumice
stone and water, and with snakestone, after which
various rollersorrubbersare employed. If the ob-
ject be large and flat, the rubber may be a large
wooden block faced with thick woolen cloth, or a
mere bundle of woolen or other cloth, compressed
inarectangulariron frane,andmovedabout witha
handle. For smaller work,rollers of woolen cloth or
list. abou t 3 inchesin dimineter are employed-, ome

of these are charged with fiour, emery, and a slight
degree of moisture, which produces a kind of
greasy polish uniformly over the surface. A simi-
lar cloth, charged with puttypowder and water,
completes the process. In some of the more deli-
cate works, crocus is used intermediately between
the emery and putty powder. .

(13) W. C. B. asks: What is the differcnce |
between a high and a low pressure engine, and :
what effect has the difference on the draft? A.The |
high pressure engine has no condenscr, and fre- |
quently discharges the exhaust steam into the
smoke pipe, thcreby increasing the draft.

(14) J. P. says: 1 am burning slack under
my boiler,and mytubes wantclcaningtwo or thrce ‘
timesa week. Iam thinking of blowing them out
with steam. Will the steam injure them by corro- |
sion? A. No. Thisis ordinarily a very good plan. -

(15) €. S. A asks: I am using a wire rope,:
with a windlass and pulleys, subjected to very
heavy strain. The rope scemsto get stiffer from
use. If I heatit red hot and let it cool slowly, it
will bemore flexible: but will it injure the rope? .
A. Not appreciably.

(16) B. F. @&. says: We are burning Gross
creek coal; it is very soft, and very much like the
ordinary blacksmith's coal, but is ofa highcrgrade. ;
Wefind that in wet weather we burn more in
weight than when dry. .\ few days ago I weighed
very carefully 500 lbs,, dry,and afterwards added 35
gallon of water. I then reweighed it, and found
i that it had guined 20 1bs, I spoke of this experi-
ment to a friend, and be said that it was impossible
' forit to gain 2 Ibs,, us the only weight that the
coal couldgain would be the weight of the water.
A Ioris my friend right? A. Even in the face
of the very stubborn facts that you present, we
agree with your friend, and question the facts. 2.
What is the weight of 1 gallon of water? A, A
United States gallon nf water welghs abont 83
1bs,
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(17) A.F. C. asks: 1. What would be a safe
pressure to carry on n upright tubular boiler 15x
20 inches, having 52 one inch tubes made of threc
sixteenths iron? A. A safe pressure would be 100
ibs. per square Inch. 2. What would be the burst-
ing pressure? A. About 600 or 700 ibs,

(18) H. K. asks: 1. What, in your opinion,
is the best and cheapest method of preventing in-
crustation in steam boilers? A, In some special
cascs the tannate of soda seems to act beneficially.
2. Whatdo you think of steam heaters and filters
to preventscalesinboilersr A. Ingeneral we. rc-
commend the use of a good heater and frequent
hlowingz, 3. What Is mostly used in the Tast to
keep the boilers clean? 18 the water in the Eastern
States gencrally impreZnated with limer A. The
water usid in boilers st the East ordinarily gives as
much trouble from scile as that at the west.

a9 J. M. says: \With the intention of
increasing the capacity of a stcam boiler (hori-
zontal, 42 inehes in diameter aned 1R fect long,
with 32 tubes),l introduced :omc 4 inch tub«s under
the boiler, commencing just behiud the bridge wail
and running back the length of the boiler. Thesc
pipes had east iron connections at the bends. 1
placedd them 8 inches below the bottom of the
boiler, connccted them at the back end of boiler
near the bottom, and attached thc fecd pump
near the front, and ferd with hot water. The first
day they worked well and improved the boiler
greatly in stenming capacity; but on the third day,
Jjust after starting' up, with the first stroke of the
pa), the castiron endon the pipe where the fecd
pipe was connected hurst with a loud report, and
fora few sceonds nothing but bluc steam cscapced,
and finnlly water and stcamn. Thinking the trouble
was in pumpingin water so rear the fire and bridge
wall, I changed the eonnection, putting the fced
pipe into the mud drum, and then letting the back
connection stay as it was, making a series of circu-
lating tubes. Onfiring upthistime, I was alarmed
by a suecession of concussions or jars in the boiler
that shook the walls; but by firing slowly, we got
up steam without any sa<cident. In an hour or two
we notic'cd thatthetubes nearest the fire and bridge
wall were rcd hot, und blue stcam was éscaping
from the joints of tic conncctions on the ends of
the tubes. We drew the tire and remcved the
tubes. We found a great improvement by the use
of these tubes, snd did not like to abandon the use
of them. Were itt « lose to account for the phe-
nomenon of blue steain being where we expected
nothing but water. What is our remedy ¢ A. The
tronble scems to have heen that the pipes got so
hot that they made stcam faster than itcould be
carried oft, the circulation being imperfect. It will
probably be nccessary to usc larger pipes, or to
discard the return bends, to make the present ar-
raugement suceessful. The same trouble has oc-
curred with some forms of sectional boilers, whose
use hax been abandoncd on account of the poor
circulation.

(20) S. J. P. asks: | have a telegraph in-
atrument, which I wish to attaeh to a railroad line.
Will it work withouta rclay? .\, Noton the maln
ine, A reluy will cost about $16. ’

(21) ML.R. 1. asks: How ean 1 prevent heech
wood lasts, subjcet to a temperaturc of 290° Fah..
from being affected Ly the heat? .\. There does
not appear to be uuny way to Jdo this, better than
well scasoning and drying the wood hefore using.

(22) H. R R. usks: A rectangular wooden
tank lined with zinc iz used in the second story as a
reservolr for rain water. Since its erection, we arc
told that the zinc will soon corrode and the vessel
become useless. [3 there uny way to preserve it,
by paintor otherwige? A. The zinc becomes coat-
edwitha white oxide which washes off with the
water, and by repetltion of this process the metal i«
reduced in thickness and strength. There is a slatc
paint for application to iron tanks which might be
serviceable when applied to zinc.

(23) A. B. (. says: “ We have just started
a new steam pump in a mine,at 700 feetlevel. Te
prevent the steam from exhausting in the shaft, a
pipe was fixed to convey it into what we call the
| suction pipe, and the connection at the suction
: pipe wus a globe valve or chamber, as the valve
| was taken out, and the exhaust pipe inserted in ite
i place. Thiswasthe engineer’s plan. T said that I
! did not think it would answer, as the chamber or
pipe where the exhaust steam meets the water was
t00 Smull, and the steam would cut off the water,
or at least some of it; and it so happencl that,
when they started the pump, it would not Pump %
of the stream it ought to, which proved my words
truc. He took itaway from there, and putittoex-
haust in a wooden pipe which brings air down to
thce bottom of the mine, and it would be just as
well if helet it exhaust right in the shaft as in that
pipe; forthe air strikes it, and it condenses, and ay
a matter of course fills the shaft with smoke. Now
I think I can put the exhaust steam ints the suc-
tion pipe «o that it shall work all right. My plan is
to have a larger and & more suitable connection
with the suctionpil>e. Do you not think this will
answer? The reservoir stands about levcl with
the pump. The suction pipe is of 4 inches diamc-

i ter.” A. You are just entering on a field inwhich a
: great deal of money bas already been spent for ex-

periments, namely, condensers for steam pumps.
The matter has already been worked out practical-

' ly, and we think your cheapest and most satisfae-

tory plan would be to ohtain a con(lenser.

(24) J. McD. asks: Your article headed
suction in your issue of December 5 leads me to
make the foliowing inquiry: Suppose a vessel be
filled with water, and there be placed in the top of
sajd vessel a tube extending upwards for fifteen
feet, and there be attached to said tibe two stop-
cocks, one at either end. If the lower cock be
closed, and the ajr bc exhausted from the tube, af-
ter which the upper cock be closed and the lower
opened (allowing free aecess to the tubefor the wa-
ter), will the water rise into the tube from the ves.
gel? A Yes
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7(7275)7.“). A. W.usks: 1. How thick "ugllt al @)J. 0C. says: In your answer in re-
cylindrical boiler of cast iron to be, to sustain a |gard tobeltson pulleys,you say : “Belts will move
steam pressure of 3, and 6, atmospheres? The cyl- | towards that part of the pulley where the radius is

indcr is about 10 inches diameter.  A. If not more
than 12 inches in diameter, make it from 34 to 34 of
an inch in thickness; but better still, do notmakc
the boiler of castiron. 2. What should bc the di-
ameter of the safety valve? A. Three fourths of
an inch.

(26) W. D. and others: Our opinion is that
power will always be got fromn coal for at least
one fiftieth part of the cest of getting it from elec-
tric motorg, using acid and ziucs.

(27) T. C. C.says: I have a pump of which
the pipe runs 12 feet horizontally and 8 feet per-
pendicularly. Would there be any difference in
the pressure if the same pipe be all perpendicu-
lar? A. Yes,as we understand your question.

28) E. asks: How mnch more steam does
it require at 100 1bs. per inchto produce the same
result with a plain oscillatingcylinder,taking steam
through the side to full stroke (as it must do), than
it docs with a stationary cylinder, using a slide
valve and cutting off the steam at the most econo-
mical point? I think that a better resuit would be
attained withoscillating eylinders than could beat-
tained with the slide valve, provided that the slide
valve had nolap orlead, takingsteam to full stroke,
from the tact that the ports of the oscillating cyl-
inders open almost instantancously and at a point
where the piston is traveling at its slowest: where-
4], with the cccentric niovcment, no such rapid
change can be attained. A. There are oscillating
engines with ordinary slide valves in use.

(29) J. A. C. says: A saw was burnt, and, as
the new one came to the mill, the men remarked :
“We'll need a blower to make steamn cnough to
drive that hig fellow.” Isaid: “I don’t think you
will need any more steam for thesame work than
for the littlc old one.” The men were all against
me. .All things clse being equal, does a large saw
require morc power than a small one? If so, why?
A. All other thingzbeingequal, the large saw would
regquire the most. power,sinee the resistanceis over-
come at the end of a longer lever arm,the leverarm
to which the driving force is applied rcmaining the
smne.

(30) J. E. (. asks: What isa sufe working
pressure for a tiat cast iron boiler, head 34 inch
thiclk and 13§ inches in diameter? A. .About /8 lbs,
per square inch.

(1) W. & B. ask : Is there a treatise pub-
liched, explaining how to set a steam flue boiler,
over a brick arch, so asto use the least possible
amount of fuel? A.We do not know of any book
that gives precisely the information you want. You
will tind some valuable hints in Wilson's “Treatisc
on Steam Boilers,” and * Heat andSteam Engines,”
by Professor ‘i'rowbridge. Secc our advertising col-
umns for booksellers' addres.«es.

(32) H. C. McE. asks: Enclosed find a piece
of scaletaken from a boiler. What willloosen it
from the bhoiler? s\, The hest. plan ix to prevent
the formation of scale by the use of a good teed
water heater and frequent blowing. You can
soften the scale somewhat, by hauling the fire at
night, and leaving the watcrinthe boiler untilnext
morning.

(33) Mc. Bros. ask: Is there a work on the
care and management of ordinary steam engines
und boilers? A. We do not know of any such work.
A great deal of information is scattered through
treatises on steam machinery, and appears, from
time to time, in scientific periodicals. The most
valuable information is, however, unwritten, and
can only be acquired by experience.

34) C. M. B. asks: C'an the tone of organ
orflutina reeds be ehanged? Ifso,how? A.Itcan
bedone by changing the length of the vibrating
part of the pipe or plate. Most wind instruments
are arranged <o that this adjustmentcan readily be
wnade.

35) M. E. J. asks: What is the rule for
setting iron buggy axles, front and behind? A.
'There ia considerable difference of practice; and
beyond setting them so that the wheels will clear,
we do not think there is any definite rule. Some of
our recaders will please correct usif we arc in error.

(30) J. O. 8. says: 1. I wish to build a flat
bottomed steam pleasurc boat,16 feet long by u feet
wide, with side wheels. How will a portable engine
work in it, to run by a belt, and how many horse
power should there be in proportion to thatsize
boat? A. It will be better to discard the beit. Use
un engine of from 2 to 3 horse power. 2.Isany ll-
cense required to ran such a boat on a river? A,
Yecs.

37 E. 8. S.says: I have some boxwood
that T wish to make into croquet balls. It requires
the wholesize of thestickfor a ball. Canit be sea-
soned without checking for next spiing’suse? A.
Allow it to season slowly,inainoderately eool place
ut first, and finally in or near a chiianey corner.

(:38) W. E. IL asks: What is the process of
mannficturing the smalt round glass beads which
nre sold by the pound? They seem to have no
fractured edges. A. Theyare made from tubes cut
into the proper lengths, the sharp edges being
rounded by fusing, being heated in sand to prevent
their fusing together.

(39) D. H. L. usks: Are the trade dollar
coins issued by the United States government
stawlped or molded, to give the impressions? I
wish to make similar medals. A. They are struck;
but for your purposc it would doubtless be het-
ter to cast them

(40) G. M. R. says: Suppose a locomotive
engine isrunning at the rate of 30 miles per hour,
in full fore gear,and is suddenly reversed to full
back gear. Isthere much danger of the cylinder
heads being blown out? A.No. Thedangerwould
be of breakmg some of the moving parts.

the greatest.” I discovered this higbside theory to
beafallacy in1855. Let a main line of shafting be
lined up by any of the usual methods; then the
countershafts can be made right by moving them
until the belts run even on the pulleys. In most
cases, thiscan be done when the machinery is run-
ning. Itis an expeditious and accurate method.
A. You confound two distinct cases. Our remark
had reference to two pulleys whose axes were par-
allel, one of the pulleys having a swell or convex-
ity. Yourillustration applics to thecasein which
the axes of the two pulleys are not parallel, and
different principles are applicable. You will find
this caseably treated in Professor Rankine’s “Man-
ual of Machinery and Millwork.”

(42) R. T. asks: Would the compressing of
a bale of cotton at a power of 1,000 tunsinjure the
stapley Would the oily nature of the fiber of the
cotton be impaired when compressed so compactly?
Would the density of such packing render it more
expensive to the manufacturerin giving it the tlex-
ibility required? A. We see no objection to any
degree of compr-ession, and the ordinary ptactice
in commereial circles confirng this view.

(43) S. S. B. says: 1. It is stated in Auchin-
closs ¢ On the Slide Valve and Link Motion™ that
an engine of the Allen type, under Mr. Porter, at-
tained the rapid piston speed of 1,400 feet per min-~
ute. Isthiscorrect? A. Mr. Auchincloss isa very
rcliable engineer, and such a statement coming
from him is worthy of full confidence. 2. How far
is it from the Battery to Central Park, through
Broadway and Fifth avenuc? A. About 43¢ miles.

(44) . H. 8, #ays: I am building a steam
yacht, length 18 feet, beam 5 feet, cylinder of
engine3x4 inches. What would be the bestdimen-
sions of screw to get the highest rate of spced,and
how fast could such a boatbe driven, providedthat
shc be very sharp and with good lines? A. Screw,
from 16 to 18 inches diameter, with 34 te 36 inches
pitch, Six orseven inilesan hour wouldbea very
good performance.

(45) C. M. B. asks: Would it be safe to
make the firebox of an upright boiler of cast iron,
cast in one piecc and made very heavy? A. No.

(46) W. (i. asks: How many square inches
has a 7 inch piston? A. About 33:485. 'To find the
area of a circle, square the diameter and multiply
it by 07854,

47 W. W. (. asks: 1. What proportion
should the suction pipeof a direct-acting steam
pump have to the size of the water cylinder? A.
Makeit sothatthe vcloclty of the water shall not
be over 800 feeta minute. 2. What isthe velocity
of water flowing into a vacuum under atmospheric
pressure? A. It will depend upon the orifice, be-
ing about the same as water would have in flowing
into the air under a head of 34feet, »us the head
required to overcome the friction in the pipes.

(48) 1. M. sava: Let there be four steam en-
gines, similar in all respects with the exception of
their cylinders. The mean pressure per square
inch, the length of stroke, and the number of
strokes in a given time are all equal, but the diam-
eters of the cylinders are 8, 10, 12, and 14, respective-
1y. Would the horse power of the four engines be
in thcproportion 8, 10, 12, and14¢? A. Neglecting
friction and other prejudiciat resistances,the pow-
ers would vary asthe squares of the diamcters of
thecylinders.

Are there any steamers provided with two steam
engines, and do these engines work simultaneous-
ly? A. Suchan arrangement is quite common.

(49)J. F. says: [ wish to make my green-
house tighter by puttyingthelaps of the glass. Or-
dinary putty comes oft’ after a ycar or two. (an
you sugxest a mixture, to be applicd with a putty
knife, that willadhere permanentlv and can be re-
moved, when necessary, for repairs? A. Use soft
putty, composed of 10 Ibs. whiting, 1ib. white lead,
14 gill olive oil, and sufficient linseed oil to give the
mixture the proper eonsistenee.

(30) D. D. P. asks: 1. Which kind of wood
is best for railroad ties, oak, ehestnut, or other
kind? A.Oak is the best material. 2. Which is
best to preserve them? A. The Bethel precess of
preservation, used in Europe, aud to somc slight
extent in this country. 3. How long will one last if
prepared with coal tar? A. .\ propertreatmentis
said to double the duration of service of a tie, ma-
king it last from 14 to 20 years.

(51) M. G. asks: 1. How is brass spun, and
whattoolsareused? A.It issecured to a revolv-
ing mandrel on which thc pattern is fixed, and
pressed up against thiswith a blunt tool. 2. How
many pounds pressurc will a eopper boiler, 3 feet
long,11 inches in diameter, and 4 ineh thick,stand?
A. About 6#1bs. per square inch.

(52) G. asks: How is lead given to the valve
of a hoisting engine, running both waysa with only
one eccentric? The cam or eccentric rod workson
an upper and lower hook of a rock shaft. How
much should the valve overlap the bort? A, The
lead cannot be duite equalized by this arrange-
ment, and you can probably adjust it best by a few
trials.

(53) J. M. R. asks: 1. What is the composi-
tion of the cheabest brass? A. Apply to a cheap
bruss founder. We have seen so-called brass of
such poor quality that but for its color we should
have iudged it to be lead. 2. Cau bronze be cast in

other than clay molds, renewed for each cast? A. |
Metallic molds arc frequently used. 3.Isthere any ;

composition of mctal which, while cheaperthan
brass, will bc as hard and as toughr A. No. 4.
What will prevent common gray iron from rust-
ing? A. It canbe covered with varnishor other
preparation to keep off the air.

(74) W.J. P. asks: VWhat is the best means
for consuiring smoke? We have two Cornish

boilers, B feet long by 6 feet diameter, with return
flues 2 feetin diaineter, and 5 feet furnace. We
use soft coal which throws off a very thick smoke.
How can we burn it? A. No general 1ule can be
given. There are 4 number ot patent furnaccs for
completing the combustjon.

(565) C. W. asks: Why is it that, when the
water in a boiler gets low, the steam becomes bluc?
A. It becomes so hot that it does not condense
readily.

A friend of minesaysthat the water is not forced
into a pump by the air, for if o, how doesthe wa-
tercome up the drive wells? He says thatthereis
no air at the bottom of the well. I think that
there isair in theground that forces the water up
in the pump. Which is correct? A. T'he water
rises in such a case from the pressure due to a high-
er source of supply.

(36) B. & H. say: We have put a mortice
bevcl wheel on our line shafting. The hangers are
bolted to joists in the usual form, but it is very
noisy. Isthere any way to deaden the sound? A.
Usc cut gears, and some arrangement to make the
shaft run steadily.

(57) B. . suys: Blucksmiths often have
broken carriage springs to mend ; andafter getting
them welded, it is difficult to get themn tempered
again. Please give me a good recipe for tempering
them. A.Hardenthespring in the usualmanner,
and draw the temper by heating toa temperature
at which oil or tallow will just take fire.

(38) D. B. S. asks: What is the best compo-
sition 1o cast in brass molds, to be hard and strong
and take a fine impression of small lines, figures,
etc.? .\.White metal is ordinarily used for such
purposes.

(59 8. G. asks: What will be the flow of
water per minute through a pipe under the follow-
ing conditions : The pipe is 3 miles long,20 inches in
diameter, two thirds full, on a descending grade of
23 feetin the whole distance. The head pressure is
no more than enough for the supply. Can you give
arule for sucha calculation? A. By the aidofthe
following rules you can readily solve the example:
Measure the length in feet of that part of the girth
of the pipe which is in contact with the running
water, and the sectional area in square feet of that
part of the pipe which is occupied by thc water,
calling the first quantity b, and the second A. Also
measurc the length of the pipe, I, and the diameter
d, taking both dimensions in feet. You canthen
calculate a coefficient of friction, f, by the rule.

! .
F=0:005 x (1+ ﬁ{), andthc total friction, I, will

Ixh .
bec F=fx- A Then, calling the head under

which the water is flowing, or the total grade, h,
and the velocity in feet per second,v: u==8:025%

|h. Theseformulas willgive aclose approximation
VFE
having beeneonstructed from careful experiments.
There are, howevcr, so many things thut are apt to
affect auy particular ease in praetice that an ab-
solute result cannot be obtained cxcept by a test.

(60) R. M. asks:1. At what heat will fowl’s
eggs hatch in an oven? A. ¢ to 104° Fah. 2.
How are hatching ovens constructed? A. You
will find a fulldescription on p. 428, Science Record
for 1873. 3. Are chickens so hatched as strong and
healthy as those hatched by a hen? A. If proper
care is bestowed upon the eggs while hatching,the
chickens will be strong and healthy.

(61) H. A. S. asks: 1. What elements may
be detected by the spectroscope? A. Potassiuwm,
sodium, lithium, rubidium, caegsium, barium, stron-
tium, and calcilum arc the elements sought for in
thie usual course of spectrum analysis. 2. What is
the usual charge for spectral analysis, when fur-
ther examination is not required? .A. From $1 to
$10, according to the difficulty of the examination
and the number of the substances to be examined
for.

(62) G. P. asks: What is the best part of
the States to go to, to shoot prairie chickens and
other gawme? A.Iowa is considered the best State
for prairie chicken shooting; but it is rather late
in the season for good shooting at thesc birds.
You would probably get the best sportduring this
month in the State of Georgia, making headquur-
ters at Savannah. Thegamewould besnipe, wood-
cock, quail, and duck. In some partsof thigState,
good wild turkey and deer shooting is to be had.

(63) 1. J. E. asks: llas skilled labor ad-
vanced or receded in price in the United States

ete.? A.TIthasadvanced.
How does the gold doliar of the United States

ness? A.Thelaw of th(,-[United States, passed in
relation to thissubject,isusfollows: “Be it further
enacted, That the standard forboth gold and silver
coms of the Umnited States shall hereafter be such
that, of one thousand parts by weight, nine hun-
dred shall be of pure metal, and one hundred of al-
ioy; and the ulloy of the sllver coins shall be of
copper, and the alloy of the gold coins shall be of
copper and silver, provided the silver do not ex-
ceed one half of the whole alloy. The English
pound has 916 gruins pure gold in a thousand, the
twenty franc piece of France has #%, the Aus-
trian ducet has 986.

What wood is best for lightness, elasticity, and
; durability ? A. Try lancewood. Your other ques-
tions are not suited to our columns.

(64) F. E. R. asks: Atwhat speed would an
engine having 2 inches bore and 4}4 Inches stroke
drive a boatl8fectlong, 5 feet wide, and drawing
8 Inches of water? The engine will have 108 revo-
lutions per ininutc aud 58 1bs. steam. A. The en-

+md greater piston spee? weie employed.
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compare with the coin of other eountrles In fine- |

——

1

gine would be entirely too small to give a satisfac- |
tory result, unlegsa much higher pressure of steam | forination can in this way Le expeditiously ob-~

(65) A. R. & G. K. ask: 1. What wrumber
of revolutionsis perfectly safe for a 24 inch grist
millstone of sectional French burr, imbedded in
cast iron band with plaster of Paris? A. Each
maker generally gives a table of safe speeds for his
mills. 2. How much more power will be required
to drive a 24 inch millstone if driven by a 20 feet
countershaft than if driven direct from the driver
wheel, all things being properly arranged? A.
Probably about 5 per cent.

Our water contains iron. Is it safe to use ina
boiler that cannot he scoured out or cleaned ex-
cept by blowing off through the ordinary style of
mud valve? A. From your experience, we judge
that it is quitc safe.

(66) G. VW.K.says: I have n foot lathe with
only one speed. The driver is 28 inches in diame-
ter by 3 inches face ; the driver, on the lathespin-
die, is 3 Inches in diameter. I want to fix it so as
to run a small emery wheel and circular saw, and I
purpose to belt from the face plate on to the arbor.
How large should the pulley on the face platebe?
A. Youmayhaveto use a countershafttoget up
thespeed. A 6 inch emery wheel should malce
about 2,4081evoluiions a minute; an 8 inch, 1.800; u
12inch, 1,200,

(67) V. M.J. says, in reply to E. M.C., who
Speaks of difficuity of running his enginc on ac-
count of heating of bearings: 1'he construction of
the engine and the comparative steam pressurc has
much to do in the case. If the crank isoverhung,
and high steam pressure is used, %8 or 100 1bs., ther¢
will probably be congiderable spring to the shaft
when the engine is working full, with the size of
shaft asgiven,3Y4 inches. Again, the shaft may not
be lined properly, in which case it will be impossi-
ble to run without heating or knocking; and al-
though the crank may be inline with the cylinder,
it may notbe in line with the slides, or the wrist
may not put in square with the face of crank.
Any one or all of these errors may be the eause of
the trouble.

(68) E. B. W. says,in replyto F.J. H,
who asked how to calculate the distance between
two points on the surface of a globe, angle and ra-
dius being given: Multiply the radius by 623313,
which givcs the circumference of the globe; then
338° : the given angle:: circumference: distance
between proposcd points measured on the surface.
The distance measured on a straight line may be
found by a simple operation in triangulation.

(69) B. K. W. says, in reply toR.C., who
asks if therc is any way to test the sourness of
vinegar : I find that the pickle manufacturers use
the soda test, as follows: Put in a proof glasal oz.
of vinegar, weigh out a certain number of grains
of English bicarbonate of soda, and slowly drop it
into the vincgar until it eeases to foam. If itwill
stand 35 grains,it is fit for their use: hut much less
strength would do for table use.

(70) A. L. W. says, in answer to R. O. B.,
who asksfor a rule forfinding the radius when an
arc and its chord are given: The logarithmic sine
of 36 the arcis to % the chord as the logarithmic
cosine of 3¢ the arc is to the cosine of % the arc.

h arc chord . arc arc
Thatis: logsln.~24 ﬁ#zu..log.cos‘ “a .cos.-‘éﬁ

, . i chord | arc’
Then : "(' ;- ) +eost — =radius.

(71) A. W.S. says, in reply to several cor-
respondents, who asked how to keep cider sweet:
Fill a barrel with new cider, plugitup witha cork,
and through the cork put a lead pipe. Bend the
pibc over and put the other end in a pail of water.
This will allow the gas from the cider to passoff
throughthe pipe, and the water will kecep the air
from getting Into the barrel.

W. S. M. asks. What chemicals will
keep tanllow in solution with crude petrolcinn at a
low tempcrature?—J. E. W. asks: How canI tin
small lead castings ¢

COMMUNICATIONS KECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contribntions upon the following
subjects:

On Mind Reading. By .W.E. H.

On Coinage Free of Charge. By A. 8. 8.
On the Spider’s Ingenuity. By I. T. '}

On Patents aud Patent Laws. By G. W. P.
On Powdered Fuel. ByJ.J. S.

Algo enquiries and answers from the following :
JHN~-W.B.R~C.T. $.~V.—A, X. WL F. T —

since the introduction of faetorics, machine shops, k C.L.—D. de F.—A. R. J.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published, they
may conclirde that, for good reasons, the Editor de-
ctines them. The address of the writer should al-
ways be given.

Enquiries rclating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket, as
it would fill half of our paper to print them all
but we generally take pleasure in answering briefly
by mail, if the writer's address is given.

Hundreds of enqgniries analo ous tothe following
are sent: ‘ Who makes theodontograph,for laying
out teeth of gear wheels? Who ¢ells diamond
drills?¥ Wha sells lithographs of marine eng incs
Who makes the best evaporator, heated by stcam
Who sells nail making machinery? Who makes
drive well apparatus?” All such personal enquiries
arepnnted. as will be observed.in the column of
“Business and Personal,” which isspecially set apart
for that purpose, subject to the charge mentioned
atthe head of that columu. Almost any desired in-

tained.
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INDEX OF INVENTIONS

TOR WHICH
Letters Patent of the United States were
Granted in the Week ending
December 8, 1874,

AND EACH BEARING THAT DATE,
[Those-marked () are relssued patents.|

Auger. carth, \J. Pickle
Axle, lubricating, W. Y. Bryan
Beer regnlator, JJ. Obrecht. .
Bird ca2ge, 0. Lindemnnn.
Blower, fan, Kinncy & Pray
Bont, ice-breaking, C Schaal.

157,540
. 157,576
. 157,538
.. 157,616
.. 157,453
.. 157,546

Bofler, wasli, E. A. Osborne (r) . 6,168
Boller, wash, W H. Russcll 157,638
Boller valve inlet, FHL. Ilurgzess. . 157,577
Bolt trimmer, J. D. King.... .. 157,610
Bolts and rivets, making, II. I, Undcerhlll.......... 157,484
Book cover. J. Do MEe R cieiiiie it 157,532
Boot heel stitTencr, J. 1. Mofiit (r). . G,162
Boot shank piece, I. Fréchette......... .. 157,44
Boot soleedges, trimming, .J. C. Knights ... 157,476
Boot and shoe tin, .J. A, Stockwell........ .. 157,553
Boot jack, I’. H. Bakecr. .. 157,48
Joxes, manufacture of, H, W. Hutchins .. 167,473

Bracc, cte., carrying, G, [I. Palmer,............... 157,537
Brewerles, mashing process for, J. C. G. Hipfel.. 157,521
Bridie bit, D. O, De Wolf. . .,..oiviiiirainiaannnnns 157,470
Bristlc buidling machine, L. F. Lannny .. 157,614
Brushes, string, T..J. Elder... .. 157,504
Buckle, trnce, M. E. Zeller.., 157,667
Ruflding, fireproof, J. V. Melzs. .. ..ooviivinnnnan. 157,620
3urncr, gas, C. Hoffmann... . 157,602

Burner, lamp, k. Hoadley... 157,518
Button fastcners, pin for, I. K. Hnrland............ 157,513
Car axie box, D. A. Morris............. . 157,534
¢ xle hax sunport, C. Billmeyer. . 157,569
. ra{lway, T. S. E. Dixon. .. 157,501

J. M. Connel....... . 15%,5%0

Car, convertible, I3, 1, Power, .. .. 157,431
ar coupling, Sausermann & Anthon .. 157,515
sar coupling, T. L. Shaw. o.oiiiivi i 157,549

Gu,dumping, P L. Weimer.. oo, oooiaeiiiiins v 157,629
Guelamp, JJ. MAL Daw, L .. 157,500
Car, uilvoad, I, Mawkins. .., ..., .., .. ... 157,514
Carvlage, oMldl’s, 1 G. Brittoi.... .. 187,574
(& age, clitd's, 1% L. [lughes.,, ... . 157,601
C e bl propelling, €. sichuclder 157,547
Carriage top. 1L, W, Warner. ... 157,657
cart, seif-loading, .\, \'r .. 157,55%
Centrifugal machine, A. F .. 159,59
Chandclicr, <usponsion slide, 2 .. 157,448
Chimney top, F. & C. Mever. . ..oovvveiiinnieeneans 157,45
Churn, . B BCqUaL it e 157,635
Cloth.s line elamp, ¢ C. Johnson 157,435
Clatehes, friciion, T. AL Weston, ,, 60, 157,661, 157,602
Cofins, apparatus for depositingz, C. A. Stpe...... 157,55
Concentrator, J, Hendy (1)....... 6,164
Concentrator, ore, JJ. Hendy, (r 6,165
Corpsebhreservers, lee, T Wesenwnn. ...uoinen, 157,561
Cotton ¢ing . CLosawser ... 1,164
Cracihde, modding, ¢, Nitmino (1 .. 6,166
Cultivator, donble, J. M. Hollady .. 157,608
(Curtain fixture, Buckicy & & .. 157,4%9
Dental engine, X, Stow .. 157,651
Dental enkiney, Dower fe . 15%,646
Dlal, sun, J. Devhn. i 157,586
Digrer, potata, J.NOIFtON. cvveiet i 157,631
Ditching wachine, A. Spencer . 157,552
Dock, tloating, E. Marcusy..... 157,457
Drillinz machine, stone, Lohnes & Flowers........ 15%,454
Eaves troushs, soldering, . J. P, Abbott, ... .. 157,436
Egg beater, D. D. Mackay,, .. 157,456
Eggstand, W. ¥. Coilier., ., . 157,40
Egzgs, preseiving birds', J. llobson. .., 159,519
Elevator, hydraulic, W, II. Birch, ... 157,5%
Engine and ram, hydraulic, A. J. L. Loretz. . 157,617
Engine bhed hlate, rag, M, MeYCroo v iiiririerinas 157,625
Englne govcruor, murine, E. 1. Jenkins.. 15%,607
Englncsmoke consumer, I). Matthew, 157,619
Euvelope, T. H. Bemayr o 187,487
Excavating apparatu~-, odlorless, . Kimball,,.,.. . 157,609
Exerclslngapparatus, A. ¥ahl.., 157,467
Fare box, P. J. Stokes.....,.. 157,595
Faucets, etc., bushing for beer, J. 157,618
Treather renovaior, Fox & Gross,...oveviesss . 157,43
F.ences, tuaking wire, Glidden & Vaughan. 157,508
Fifth wheel, T. . Wood .. ....... ... 157,565
Filter, bag, \V. RR. Elmcnhorst . 157,593
Fire arm cartridge carrier, etc., J. V. \(e]gs . 157,621
#ire arms, feed har for magazine, J. V. Melgs 157,622
Fire arms, magazine for, J. N. Melgs .. .. 167,62
I'ish hook, spriniz, 1. J. Py ooovviviiiinnna.. . 157,480
Flat iron heater, Adams & Mllter ., . 157,468

Flue cap, ventilating, 3. . Miller ...... .. . 157,626
Tork, horsc hay, .A. L. Cowan .......... . . 157,497
Falling fabric. F. D. Nagle .........o... 197,630
Fur goods, forming Llock for, J. ['opovits 157,541
Furnace, hot aley J. Johnson....,..oeevene,. . 157,608
Furnace, ore roasting, 12. Helligendorfer ., .. .. 157,515
tiage, bit, Windle & Goodrich 157,562
Gage cock, JJ. Cmnming.......... . . 157,583
Gas bracket,JJ. D.Smith...............o L 157,644
Gas regnintor for vuleanizers, E. T. Starvr, ... .. .. 157,647
Gas stove, Burnham & Tafte........... ..... ... 167,491
Guar catting machine, J. M. Stone.... ., , 157,650
Glassmold mul press, W, C. King...... . 157,611
Glne, manufacture of, 3. Adamson 157,561
wrain drill feed 1inechanism, P. P, Mast. 157478

Graia welghing appauatus, Jullan & Bussert ... 157,522
Grindingmachine, > F. Reynolds........... .o 157,548
Iinfrr, wewving, ('Lrien & Contrell.... . ... 157,5%
Hafr batting machine, L. F. Lannay... ... 157,615
Hame bell holder, 3. Croll.... ... ... 157,498
Harrow, rotary, W.G. Rend . 157,512
Harvester, G. FORCr. ... o iiiiviiiiiiniecianenanss 157,506
Harvester, C. W, Levitlley. .o iiiniieeninirennn.s 157,477
Harvester cutter, 1. Dutton.. ..157,583, 167,591, 157,592
Harvester cutting apparaius, R. Dutton............ 157,5%0
Harvester rake, J. Barnes 157,567
Harvester pltinan holder, .J . 157,637
Hay loader, J. A, Cozad..vuuneiiinnon, ., ... 157,582
Heater, feed water, T. Mage: . 157,528
Hcater, tiat fron, Adams & MiNor................... 157,468
Heatlngdram, M, Hutchinson....................... 157,605
Horse collar, W. Irvine 157,606
Horseshoe nalls, trimming, E. W. Kelley..157,528, 157,52}
Horseslioc culks, dic for, Clarke & Chase........... 157,494
Hosc, cxpnnding nozzle for, W, Leggett. . ... 157,521
Hose nozzle, W. C. Turnock.......... v 157,655
Jack, lifing, .J. R. Whittemore.. ... 157,663
Journal box roller, E. H. Hall.. . 157,599

Kettle bnlls die for, J. Britton (r) ..................
Kiln, drying, E, Davee.
Kiln, ssfety tar,J. D. S nley . .

Kulfe, bread, E. Helneman..................0c00ee

SCHEDULE OF PATENT FEES,
On each Cavest.......
On each Trade mark....

157,516 [ On filing each application for a Patent (17 years)..
Ladder, step, O.M. SWeet........coouvrvniievnieni, 157,556 | On fesuing each original Patent ..820
Lamp, car, J. M. A, Dew.......oovvvennnen .. 157,500 ; On appeal to Examiners-in-Chlef. .,..,.. 810
Lamp chimney, T, W. Parker........... .. 157,538 | On appeal to Commissioner of Patents. $20 .
Lamp refiector, strect, C. Robinson.. . 157,461 [ On application for Reissue............

Lamp safety cxtinguisher, G. F. Edhoim, ..
Lantern, police, J. Sheedy
Lathe, W.G. Moore..............
Leather, preserving, J. H. Goard.
Leather, whitening and buffing, J. E. Fisk.

. 157,508
. 157,641
. 157,627
. 157,597
. 167,442

On Bling a Disclaimer
On an application for Design (3% years)...
On application for Deslgn (7 years).....

On application for Design (14 years)

CANADIAN PATENTS.

Leather pebbling machine, P. O'Brien. . 157,632
Lock, master key, T. Slaight . 157,613 LIST OF PATENTS @RANTED IK CANADA,
Lubricator, W, Burnett........ . 157,578 D
> § “EMBE o DECEMBER 74.

Mashing machine, Kossuth & Herold.. ... 157,613 ECEMBER 3 t _ ECEMB 1]' 18
Matchsafe, H. H. MeCurney - B8 | J.B.McCuneand R. M. Wanzer, Hamllton,Ont.
Match splints, making, H. Wright . 157,665 .

! Improvements in apparatusfor'saud molding for metal
Meat, preserving, J. F. Gylee ... 157,446 cAloCunets M "
Metal, antl.frictlon. J. K. Guile 157500 | castings, called *‘McCune's Molding Machine.” Dec.

’ AL ey 3, 1874.

Metal seams, forming, M. M. Camp . 157,492 g
Metalllc bars, upsetting, T . Harding... 157,512 4,123._J. Modeland, Tpsilanti, Washtenaw county,Mich.,

Mowing machine, R. Dutton 157,539 U. S., assignee of A. McNicol, same place. Improve-
ments on cements for rendering leather waterproof,

Nalling machine, box, E. Beard... . 157,56

N:cknfnd ?rfcer:)io(::(or A Z];hwnrz 15; Z’g called “Thc McNleol Cement.” Dec. $, 1874.

Neck tie, A. Komp o 157‘612 1,124,—C. H. Haskins, Milwaukee, Milwaukee county,
Necktle'pla-te M. Drennan. . 157502 WIs.,, U. S.,andZ. G. Simmons, Kenosha, Kenosha
Needles, pointing leather, S. ('. Kingmuan......... 157,45¢ county, Wis., U.s. ‘lmprovemenls on dt{[’ﬂex tele-
Nozzlc, exhaust, T. Shaw . 157,518 graph, called ‘“Hasklin's Duplex Telegraph.’* Dec. 3,
Nozzlefor hose, expanding, W. Leggett........... 157,527 1874,

Nozzle, variable, W. Leggett.. 157,526 | $125.—J. L. Smitb, Toronto, P. Q. First extension of
Nut lock, W. S. Roberts ... 157,636 | NO. 825, called "Smith's Combination Roadway.” Dec.
Nut cutting and punching dle,J. R. Blakeslee. ... 157,57t | 3 18%4.

4,126.—J. L. Smith, Toronto,P. Q. Second extension of

Nut making machine die, J. R. Blakeslee... "
No. 825, called "Smith’s Combiaation Rondwry.*' Dee.

Oakum, making, J. R. Blaney.............

.. 151572
157,513

Oll, apparatns for burning, G. M. Gearing.. L 157,59 | 8, 1874

Packing, plston, Wright & Sclmeblc... . 157,666 | $+127.—J. Treat, Boston,Suffolk county, Mass., U. 5. Im-
Paintand paint oil, J. M. Merrymon. 157,623 provement in buckles for supporting stockings, etc.,
Paper, ruling, H. D. Cone.. . ... 157,49 called "The Trent Stocking Bucklc.** Dec. 3, 18N.
Paper ruling machinc, D. \lortimer . 157,629 | 4,128.—G. Rackham, Charlottetown, Queen's county,
Peat comprcssing machine, D, ‘Townsend. 157,466 Prince Edward's Island. Improvements In potato dig-
Peg cutter, H. M. Buell........ . 157,490 | gere,called "Rackham's Potato Digger." Dec. 3, 1874.
Pcn, drawing, E. Daguin.. . 157,584 | 4, 129.—S. B. Castle,Syraense, Onondaga county, N. Y.,

Pen holder, P. D. Richards...........ocouuuns ... 159,544 U. . Improvements on elevators,called "Castic'sIm-
I’hotographs, coloring enameled, .J. Gurney.... .. 157,510 5 proved Elcvator.” Dec. 8,187,

Photomcter, jet, T. C. Hopper.,....,.,.._.,.___,::_ 157,471 ! 4,130.—D. Renshaw, Beston, Mass., U. 8. Improvements

Pipeclbow, G. W. Ilowclil 157,449 ¢ on superheutcrs, called “The Renshaw Soperheater.”
Pipetongs,J. D. Davis.. L 157,441 Dec. 3, 1874,

Planc, block, C. Bridges.. 157,438 ! $131.—0. V. Flora and .J. B. Ross. } Madison, Indlana
Planter, corn, A. Hearst. . ., 157,600,157,601 | L°. 8. Iuiprovements on saddletrees, eallcd *“Flora's,
Plow, 1. ParKCT..vo.iiviiiiiiar ven evne v mres 157,530 |  Eureka Saddlictree.” Dec. 3, 1874.

Plow, C. C. Strong ve... 157,464 1 1,132,—H. S, Parmelce, New Haven, New Haven couuty,
Press, cotton, E. 5, Watson.........cvvvnveninnns 157,558 Conn., U. & Improvements on automatictire cxtin-
Press,’hay and cotton, J. N. Buhuu ... 157,486 : guishcra, ealled <*‘Par'mclee’s ¥ire Extinguisher.” Dec.
Printing press, P. Niel........c.coovvavianens ... 157,459 ' 3,1874.

Printing press, journal bearing, E. Galffe . ... 157,507 : 4,183.— W, H. Foye, Portland, Cumberland county, Me.,
Putty, G. W. Hattiedd (r)...........coovviiiinnnnnn 6,161 U. S. Improvements on bill and paper tilers, called
Raflroad switch signal, H. Conrad. ... ... 151,496 ~j7oyc's Bill Holder and Paper File.” Dec. 3, 1874.
Rake, lawn, G. R. Brinekerhoft..................... 133,539 7 1,131, —B. Levy, New York city, U, $. Improvements on
Register, distance and farc, hrescher and Bloceh.. 157,587 combined overcoats and carriagerobcs, called ‘‘Levy's
Roofing, lifting molten, J. Perry 157,460 :  Comblned Overcoat and Carrlage Robe.” Dec. 8, 18%4.
Sash fastener, C. Kinncy.. 157,552 , 4,135.—W. Inglis, Bolion, Lancuster county, Eng., and J.

Satche!s, handlc and strap ]oup ror, M. Schwerln, 157,482 | Inglis, Montrcal, P. Q. 1mprovemcnts on the construc-
Saw handle, W. J. Reagan.......cooeeivniiiiiiinins 157,635 | lion of vesscls uscd for floating elevators, and on the
Saw tooth setting wmachinc, Heunsch and Beyer... 157,517 arrangement of the screw propellers used in the
Separator, ore, B. F. Day. ... 167,499 {  game. called “Improved Floating Girain Elcvator,” Dec.
Sewing machlne rufiicr, F. Sicvers . 157,462 1 3, 1834,

Sewlng machine runner, $. Hahn. ... ... ... 133508 1,18.—S. D. Keene,Providence, Previdence county,R.1.,
Sewing machine tuck marker, A, Steward....... 157,619 <. Imbrovements on a machine for cleaning cotton,
Shade holder, J. W. Lyon., ... 157,455 1 (ajled ¢*Keene’s Cotton Clcaning machlne.” Dcc. 3,
Shaft tug, J. W, Church L 157,498 0 igvs.

Shoe, J. C. Tebbetts...
Shutter, fire proof, W. W. Perkin
Shutter, mctallic, . ¥. Flctcher
Shutter, metallic, L. N. Stecle..

. 4,187.—.7. bhilworth and J. C. Hodgins, Toronto, P. Q.
Extenslon of No. 171,called “Dilworth & Hodgins' Con-
densing and Heating .\pparatusfor High Prescurc titcam
Engines.”" Deec. 5, 1872,

Shutter worker, cte., W. E. Washhirn. . 157,658 | 4 {38 —J. B. Baldwin, Toronto, P. Q. Improvement in
Siphon, E. T. Jenkins ... .. . 165,414 ! Lot waterreservoirsfor stoves, called ‘“‘Baldwin’s Pat-
Skirt supporter, C. .A. Grisw: ui(l . 157,445 ' ent Evanporator.'” Dec. 9, 1874,

Sled, child's, A. Schocnhut..,, . 131,639 3139, —1. P. Mcrwlin, Syracuse, Onondaga county, N, Y.,

S 15%,35% . LS.
. 157,515 ) called ** Mcerwin's fmproved Tile Machine.”

. 157,487, 1874,

. 137.565 4,140.—D. Mortimer, Ottawa, Carleton ceinty,Ont. 1m-

153,566 provementsin the art of ruling paper. called **Moitl-

. 167,511, mer's Ruling Machine.” Dec. 10, 1874.

- 157,491 | 4,141.—E. W. Leavens, Boston, Suffolk county, Mass.,

-~ 15748 'y s, Improvemcntsin car washers or sash brnshcs,

. 157, 533 called ‘*Leavens' Car Washer.”” Dec. 10, 1874,

.. 157,59 I 1,142,—W. E. Calhoun, St. John, New Brunswick. Im-

. 1575351 provements on corn shellers, called ‘*Cathoun's Corn

. 157,483 1 Sheller.” Dec. 10, 1874.

.. 157,169 | 3143 ;. Skinner, Waterloo, Shettord county, P. Q. Im.

.+ 157,530 i provements on drum heaters, calicd *‘Skinner’s Drum

. 157,683 | Heater.” Dec. 10, 1874.

Snow, machine for meilting, C. G. Waterhnry
Soldlering machinc, W. D. Brooks..,,
Spindlestcp, J. Hirkenhead.......
tipring, door, A. Anderson..
Squares, hardening the b]adcs of, L Bdlley
Stonc, artiticial, Hall and Salisbury
Stove, gas, Burnham and Talite ... ...
Straw cutter, W, Boyce .,..... .. ...
Stumpextractor, E. Minkler.._...........
Sngar, making cube, W. I:. Elmcnhorst
Table, extension, Langc snd Kunze
Tables, slide for extension, S. Stilwedl .. .
Tclegraph, duplex, G. D’Infreville
Tether, M. A. McAfee .,....
Thermometer, registering, J. V. Raymond

Improvements in drain pipe molding machines,
Dec. 13,

Toreh, electrical, J. K. Stupson, (r)....... - 6,67 4144, —J. Kalser, York township, York county, Ont. Im-
Trunks, etc., catch for, H. C. Hunt ... .. 157.5‘20! provements in grain or corn crushing and spice mill,
Tube skclps, bending, S. I’. M. Taske:. . 157,683}  called **Ksiser's Improved Graln or Corn Crusher and
Tubes, making metal, S. P. M. Tasker............. 157,651 | Spice MilL."” Dec. 10, 1874,
Valve, stop, W. Morgenstern........ eereeeeaae, 157,68 | ;145 0. . Hosmer, Boston, Su‘olk county,Mass., U'.S.
Valve, sliding stem, J. Stone. .. 157,51 | 1mprovements onmachines fordarningstockings, called
Vehicle spring, R. W. Ware . 157,656 | +:Hosmer's Darning Machfne.” Dee. 10, 1874,
Vehicle side bar and spring connectlon, E. boper 157,551 i ; 4,146.—T. Johnson, Brooklyn, Kinge connty, N. Y.,U. 8.
Ventilator, ¥. Brenzinger, (r) 6,160 Improvements in ball casters, called *‘Job Johnson's
Ventilator, R. Hough.. .. 157, 447! Universal Caster.” Dec. 10, 1874.
Vise, Huntand Foulke .. 157,450 ; 4 147, —I1. B. Stockwell and E. L. Megiil, Brooklyn,Kings
Wagonrunninggear, W. H., SiImmaus.........,a..» 157,642 ' county, NX. Y., U. S. Improvements on fulminate gas
Washiug machine, A. H. Calkins, .. ............. 157,579 jighters, called **Thc Stockwell Sclf-LightingGas Burn-
Washing machine, P. C. Willlamson, ... .. 157,661 . or v Dec. 10, 1874.
Washing machine, boller, F. M. Coombs, .. 157,581 ' 4 1)9. — G, Desgeorges, Montrcal,P. Q. Improvements on
Water meter, Huntington and Hempstead... o 1554720 apparatus for the storage and transportation of petrole-
Water meter, Swartz, IRhedes, and Taylor..... .. 157,652 um,” called *Le Reservoir Inexplosible.” Dec. 10,
Water wheel gates,balancing, A, K. Manstleld.... 157529 . g7y
Well, petroleum, E. McC. Stevenson............... 151,648 4 149 7, Galbraith, Port Hope, Durham connty, Ont.
Windowscreen, C. A. Werden._.................. 157.560 ©  pmproved device for holding or locking nuts or bolts,
callcd **Galbraith's Lock Nut Bolt.” Dec. 10, 1874,
EXTENSIONS GHANTED. i 4,150,—Wm. Haarmann, Derlin, Prussia. Improvements

on the artificial manufacture of the vanlllin (aroma of

the vnnilla) from the coniferin, orthe cambial julce of

the conifera: containing conifcrin, or from an extract of
all those parts of the conifcre which contain coniferin,
called **D. W. Haarmann's Artificial Manufacturc of

‘ Vanillin.” Dec. 10, 1874.

4,151.—J. J. Higglns, New York eity, UV 8. Improve-
ments on umbrella runncrs, called ‘‘Higgins’ Automatic
U'mbrella Ruuucr.'” Dee, 10, 1874,

1,152, —~Willlam Stafiprd, Montreal, P. Q.. Improvements
on iron harrows and c¢nitivators, called **Stafford's Hu-
rrow and Cultivator.” Dec. 10, 1874,

- 4,133.—¥. Marsh, Northampton, Hampshire county,Mass.,

N T Improvements on rotary steam engines, called

'+ ¢Marsh’s Rotary Stcam Engine.” Dec. i1, 187,

1.15¢{.—G. Barclny and J. Kennedy,Oshawa,Ontarlo eoun-
ty, Ont. Improvements on horse hay rakes, called

**The Oshawa Self-Dumping Horge Rake No. 1. Dec.
11, 18%4.

30,877.—CrH.AIR.—P. J. Hardy.
80,90.— VEXTILATED Har.—W, 1",
DESIGNS PALENTED.

1,014.—BuUTTON CARD.—G. . Farter, Brooklyn, N. Y.
7,015, —THRERMOMETER BACK.—G. Gano, Cincinnati, Ohlo. |
7,916.—STeA¥ ENGINE.—A. KIpp, Jr., SIng Sing, N. Y.
7,917.—MIRROR FBAME, ETC.—G. Lowe, Phlladelphia, Pa, |
7,918.—POCKET BooK Lock.—D.M.Readet al, N.Y. city. |
7,919.—~Crock DraLs.—G. Gano, Cincinnati, Ohio. |
7,92).—TRIMMIN@5.—G. H. Prindle, Philadeiphia, Pa.
7.921.—CmLp's SLED.~—.\. Schoenhiut, Philadelphia, Pu.

Warbuvton.

TRADE MARKS RUGISITERED,
2,106.—MATCHES.—Eurly & Lane, Xew York city. ‘
2,107.—HAIR Toxic.—M. A. Kaler, New York city.
2,108.—WINE.—Kelley's Island Company, Ohto. | 4,155.—J. Tesseyman and P. Smith, Dayton, Montgomery
2,109.—GLOVEs.—Linnemana & Co,, New York city. i county, O., U. S. Improvements on valve gear, called
2,110.—UMBBELLAS, ETC.—T. Miller, New York city. | ‘¢ Tesseyman's Valve Gecar.”” Dec. 11, 1874,
2,111, —SAFES, ETC.—J. W. Norris, Cantog, Ohlo. | 4,156.—N. W. Wheeler, New York city, U.S.
2,112, ~LAUNDRY GLO®B,—G,A.Barsctt,Washington, D.C |

Irtnprove-
ment on the art or process of reducing Iron or other

© 1875 SCIENTIFIC AMERICAN, INC

ores and apparatus for the practiceof the same, eallcd
*‘Wheeler’s Process and Apparatus for the reduction of
Iron andotherOre." Dec. 11, 1874.

...813 | $157.—T. Head, Capetown,Beverly township, Wentworth

county, Ont.
potatocs, callcd ‘ Heacl's Potato Digger."
1874.

Improvements on a machtne for digging
Dec. 11,

.830 \ 4,158.—E. A. Smalley, Hyde Park, Lamollle county, Vt.,

U. S., assignee of J. F. Reed, North Walcot, Lamollle
county,and T. O. Andrns,same place. Improvemenis
on reln holders, called ‘*The Vermont Rein Holdler."”
Dec. 11, 1874.

4,159.—G. Barelay and J. Kennedy, Oshawa, Ontario
county, Ont. Improvements on horse hay rakes,eallcd
**The Oshawa Self-Dumping Horse RRake No. 2. Dec,
11, 1874,

4,160.—W. H. Pageand S. Mowry, Greenvllle, New Lon-
don county, Conn., U. S., asslgneesof G. C. Setchell,
same place. Improvements on houae and garden trel-
1fses, called **Setchell's Trellis.” Dec. 11, 1874,

4,161.— 1. R. lves, Montrenl, P. Q., assignee of W. Bur-
lingame, Exeter, Rockingham couuty, N. H., U.S.
Improvements on steam drums, cailed *‘Burlingame’s
Steam Connection or Drum.” Dcc. 11, 1874.

4,162,—W. H. Curtis and R. Morris, Buchanan, llerrieu
county, Mieh., U. S. Improvcments on carpet stretch
ers, called **Thc Excelsior Carpet Stretcher.” Dec. 11,
1874,

4,163.—¥. McGuire, Toronto, Ont. Improvements on
boilcr fceders, called * *McGuire's Combination Vertical
Low Prcssure Boller Feeder and ater Indicator.’?
Dee. 11, 1874,

4,164.—J. P, Taylor, Elizabethtown,Cnrtercounty, Tenn.,
U. S. Improvementson battery gun, called ‘*Taylor’s
American Ficld Piece.” Dec. 11, 1874,

4,165.—J. Wilson, Dover, Morrls county, N. J., U.S
Improvements on furnaces forrecdlucingiron ores,cajted
‘*Wilson's Ore Furnace."” Dec. 11, 1#i4.

Qdlvertisements.

Back Page » = « = = - $1.00 a line.
Inside Page - = < = = - 73 cents a line.
Engreavings may head advertisements at the same rate
periine, by measurement, as the letter press. Adver-
tisements must be received at pudlication office ax

early as Friday morning to appear innexrt issue.

EMPLOYMENT

00 agents to canvasa for the COMPLETE
HERBALI T, and TuE GROWING WORLD. I willglvesuc
terms and furulshi such advertisiug facllitics that no man
necd makeless than $288 per month and all cxpcnses—no
mattcr wnethf; neBeRver canvagsed before or uot. Address

Dr. O _PHE No. 21 Grand Strcet, ,Jersey
th{]. N.J., and full pnrtlculnrs wiil be sent. by return
mal),

REESE’S ADJUSTABLE STENCIL LETTERS

SIMPLE PEVICE, PY WHICH ANY NAME OR ADDL B
can he fermed in o moment, and be as readlly dlotributed.

For zale by Hanh\ arc Dealers and Btationers. Send for Circalars.

. E. HALE & CO, A6 and 58 Park Plac(-, New York,

T.\\TED—A @ECOVD HAND TWO HOR@E
Power Portablc Baxter Steam Englne and Boller,
cowfete; alao,a Steam l’ump, to elevate water 100 feet
tirotg ha lead pipe inch external, % inch internal diam-
cter,(.%00) eight hundred fect leng. Addrese,stating price,
F. C., P. 0. Box 5117, New )ork

Planer and Mntlllcher %lo lm:h at ‘Bhop N
t
Beading Aitachment ¢n cither. eXira..
L. PACK

ARD, Miiwaukee, Wis.
¢Z~ Iron and Wood Working anchluery Efngines.
Bollers, &c. e
BLAKE'S PATENT

Stone and Ore Breaker

Crushes allhard and brittle substances to
any required size. Also, any kind of
STONE for RoADS and for CONCRETE, &c.
Address  BLAKE CRUSHER C
New Haven, Conn.

E COU‘ITS PATE‘IT LATHE DO(iS

both Steel and Iron;Ironand Steel Clamps, Expand-
Ing Mandrels, &c. Sold at wholesale prices durlng the
hard times. Scnd for Illugtx%tegl'lfiat to

UNT,
__South Norwalk Conn

= MAYNARD'S
RIFLES AND SHOT GUNS.
Reloading-Capped Cartridges.
Send for Illusttated Circular.

MSGAGHUSETTS ABMS DOMPANY,
CHIGOPRY FALLS, MASS.

HE CHAMPION COMBINATION FOOT

LATHE has all the advantages of the Turning Lathe,
Boring Machine, Circutar and Jig Saw. One or all parts
ma n)sglgrutcd upon at the same tim For price liat,
address STRANGE’S CYLINDER SAW AXD MACHINE
COMPANY, Tauuton, Mass.

EAGLE FOOT LATHES

Small Engine Lathes, Hand Planers for
metal—-Slide Rests, Circular and Foot
Scroli S8aws—all of the neatestdesign and
superior finish, Our catalogue deseribes
every tool necessary to fit out the Artizan
or Amateur, a8 well as the Boys for the

Holldays.
WM. L. CHASE & CO.,
9 & 97 Liberty St., New York.

PERFECT
NEWSPAPER FILE.
The Koch Patent File, for %esenmg newspapers,

10—
magazines, and pamgh!lets, has heen recently improved
andg?xrlce reduced, Subseribers to the SCIRNTIFIC AME-~
RICAN can be supplied for the low price of $1.50 by mall,
or $1.25 at the office of this %‘ﬁﬂ Hen}y buar sldes,
Inscription, * SCIENTIFIC A RICAN, .
cessary for every one who wishes to presene t e psper.

Address MUNN & CO.,
Publighers * SCIENTIFIC AMERICAN,”
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- BOOK%

Steam and the

Engine.

7 A Select,List, with prices, sent free to anyone fur-
nishing hls addre

My new and enla ed CATALOGUE OF PEACTICAL AND

SCIENTIFIO BOOE ages, 8vo.—sent free to any one
who will furnish his address.

HENRY CAREY BAIRD,
INDUSTRUAL PUBLISHER,
R 406 WALNUT STREET, Phlladeipbia.

N. G. HOCK & CO.,

CONTRACTORS & BUILDERS

GAS AND WATER WORKS.

AWe will furnish P]ms and specifications to Patties or
ssoclations, or will walt personally upon Parties con-
templating the Construction of New Works or the Exten-
sign of Old Works, Patmnage solicited, and all commu-

nicattonﬁromptg attende
North Bth Street, 8t. Louls, Mo,

"TURBINE

Water Wheels.

More than fou times ag
manyof James Leffel's Im-
roved Double Turbine Wa-
er Whe els {n operation than
any_ other kind. 8lzes
made, ranging from 5% to
9 finches dlsmeter undcr
40 £ feet.
for every

heads from
=] Succeeaful g)
{m Large new pam] let.
he finest ever published
p containing 160 e8 B
j over 30 fine {llustrations,
sent free to parttes inter-
& ested thutEr ower.
AMES L EL & C
Sprlngneld Ohlo % 106 Lib-
erty St., NewYorkClv.y

( UR COVERING FOR BOILERS AND
P1PES saves Twent lEer Cent in Fuel.

R FELT, CEMENT, AND PAINT FOR

ROOFS fa the beatln tbe market.

Asbestos Felting Co.

318—322 Front St.. N.X.

[lIr_‘J WRGUG
IRON
- Brams RGIRPERS

HE TUnion Iron Mills, Pittsburgh, Pa.
The attention of Engineers nnd Architects {8 called

to our improved Wrought-Iron Beams and Girders (pat-
tented). in which the compound welds between the stem
and 8an fgea which have proved so objectionable in the old
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms a8 favorable a8 can be
obtained elsewhere. For descri 1j:»r.l\re llthciqraph nddress
Carnegle, Klomsan & Co., Unlon Iron Milis, Fitteburgh,
U aI Grotesque aud Comic Figures, &c., in great varlsty.

They can be transferred Lo any article €o as to iml-
uue the niost Leantiful l}ulmng Ageits wanted,

Adiress J. L. PATTEN & CO., 1) PiueStreet, New York,

Now IS THE TIME TO SUBSCRIBE

New York Weekly.

BFST STORY AND SKETCH PAPER PUBLISHED.

CIECULATION 860,000,
Largest Circulation of any Paperin the World

Everybody Readsit! Everybody Admires It!
SEND THBEE DOLLARS,

andyouwillreceive. ror one yenr, the most popular liter-
nry paper in the world Prépaidoy us), containing

3 Complete Serial Stories,
§o Si-l?rt Sketch:s of Love and Adventures,

0 P
g 0 Pleaunt Pnrnznpho,
estiv Df
3 Jo Bllllnws' Art cles,
Spice~Box Contributions,
ur Etiquette Department, giving advice on Good
Bebavior, and instructing the young how to act at Wed-
dln Parties, etc.
00 Knowledge-Box Recipes and Medical sugges-
?00 Answers to Correswndents, on Law, Love,
Logic and Histor!
Itema of Iuteres Ty
adies’ Work-box Articles, embracing advice
leotutr the Making and Cutting of Dresees, the seléction of
ate’ ﬂ

Steam

1y
=]
A e

e 1;;;%:'
g i

Lo,

A-LOGLE, jobyetions aml ten Leautitul nulpln
lof Decaleomunia or Transler Llictures seut post.paid
for 10 vents. 10y chiarming Pictures, Juecruetions and
Calialogues 20 cente,  They are Meads, Laudscapes,
Flowers, Autunm Leaves, Birds, Auimnals, Insects,

etc.,
0 Historlcal Items, etc., etc., and a variety of
other lnt.eresung reading matter.

SUBSCRIBE FOR THE NEW YORK WEEKLY

AND YOU WILL BE
AMUSED, ENTERTAINED, INSTRUCTED,

and cheered by the weekly.visits of a paper that hu neve
failed to merit the esteemol its millfone of reeders,

Terms to Snbscriben:
One year—1 copy (x)matage gne Month...
ree. o ‘'t ..

L 2 coples
“ 1

- 8

Those sendln% 820 fora Club of Eight, all sent at one
time, will be entitled to a Ninth Copy FREE, Getters up
of clubs can afterwards add single coples at $2.50 each.

Specimen copies cac bo seen at eve y post-office

drug store, and news agency in the Union

IN MAXKING REMITTANORS FOR SUBBOBIPTIONS, 8lways
procure a draft on New York, or a fost- Money Or-
der,if possible. Where neither of these can be rocured,
send the mouney, dut always {n G REGISTERED letter. The
registration fee has been reduced, to dy ht am and the
present registration system has been found b, { the postal
authorltles to be virtually an absolute protection ngnlnst
losses by mail. ALL Postmasters are obliged to regie‘.er
letters whenever requested to do &o.

in addreesing to STREET & Surm. do not omis our Bo:r
Number. By cent ordcr of the Post-Office Dej
ment zms la absolutely necessary to ensure prompt
ery of letters,

THE NEW YORK WEEKLY POSTAGE FREE

On and after Janunry 1, 1875, we wili epay the postage
on the NEw YORE W. EEKLY. Now ia the time to send In
subacriptions, as all mail subscribers will hereafter recetve
the NEW YORK WREKLY poslage free,

ALL LETTERS SHOULD BE ADDRESSED TO
STREET & SMITH, Proprietors,
25, 27,20 and 31 Rose 8t., N, Y. P.0, Box 48986.

liv.

RATIONS a0 MANUFACTURING CORCERNS®,—
uerk’'s Watchman's Time Detector, capablie of
controlling, with the utmost accuracy, the motion of a
watchman or patrolman, as the same reaches different
stationa of hia t. Send for a Circular,
+E. BUERK, P, 0, Box 1 057. Boston Maas.
. B,~This detector Is coverecf two U, 8. "Paten
Parties using or selling these h.mtrument.u wlthout uu-
therity from me will be dealt with accerding to law.

JMPORTANT FOR ALL LARGE CORPO"}-

THE

TRADE ENGINE.

Nolseless in operatlon—Pertcct
in workmanshfp—all light parts
of Cast Steel.

Every Engine indicated, and
valvecorrected to give wehlgh-
est atainable results.

Warranted superior to any
sem{ -portable Engine in the

market.
Send for Price List and Cir-
cular.
HERRMAN & HERCHEL-

RODE M'F'g. Co,,
Dayton, Ohio.

teu.r Workers in

TARCT WOuDS

Cnn be supplled with the following HARD and RARE
d)nned ready for use, In 1-8, 8.16, 14, 3-8 {n.and
upward ash to accompany orders wood, Satin-
wood, Hol n{ ‘Walnut, Mahogany, Ebony, Red and White
edar Bird’8-eye Map e, &

G. W. Read & Co.,

186 to 200 Lewis St., foot 5th & 6thSts., E. R., N. Y.

§¥ Orders by mall will have prompt and careful atten-
tion. Enclose stamp for Catalogue and Price-List.

§AVE YOUR BOILERS, SAVE FUEL,
B

and increase Steamin city of your Bollers,
e Thomas's Fluid Tnnna Sodn to remove Scale.
ft {s in Barrels 500 1b. , % Bbl

b.,price
s cents per lh., less t

one tblrd pace of other prepa-

rariunsg, and or to all others. Single g lica-

tionas have oved bushels of Scales. It eaves imes

its costin Fuel and 20 times its cost in Repairs of Boll-
and gives Bofler its full steamlnz cnpncity,

crusted Boller can have. It has been

oughly proven in hundreds of Bolilers. Address orden to

N. SPENCER THOMAS, Elmirs, N. Y.

Scofield’s

‘strﬂishtener or bender for
Shafting, Axles, Tubes, Ralls,
ete. Itis made of wrough

iron and steel; slight and
easily handled, 07 ha-
chines, territory, or fllustra-

ted circular, address
GEO. C. HOWARD,
13 8, 18th 81.,
Philadelphia, Pa.

OBN HUSKER—GO BUEHELS PER HOUR.
8. C HILLS, 51 Courtlandt 5t, New York.

DOI-I-.A.RS

TO THE AMOUNT OF TWO MILLION FIVE
HUNDRED THOUSAND ARE TO BE DIS-
TRIBUTED, ON THE 2irs FEBRUARY, BY
THE PUBLIC LIBRARY OF KENTUCKY, UPON
THE OCCABION OF THEIR FIFTH AND LAST
CONCERT.

Drawing Certain ?Money Refunded,

SELF-CULTURE.

Self-knowledge {8 the key to universal knowledge, and
this 8 the key to the science of mind. THE PERENOLOGI~
CAL JOURNAL, now {n ite 60th volume, is the chief expo-
nentof Physiognomy, Physiology,Ethnology,Psychology,
and How to Read Character. Only $3 a year; $1.50 for
half 8 year; new volume. Address S. R. WELLS, 389
Broadwsy, New York

Barnes’ Foot Power Scroll
Saws& Lathe.—Theyare 8 WoN-
DER to all who see them run. More
MONEY 18 made with them In the
{ shortest time. More pleasure, Know-
d ledre, and Intereat for the money in-
P vested than any known arilele. All
ghould havea FULL description, Thou-
sands now uaing them.

Address, with stamp,
W. F. & J. S. BARNES,

Rockford, Winnebago Co., IIl.

At home, male or female, 835 per
week,dayand evening. No Capital.

Work
We send valuable package o1
for a'll goods by mall, free. Address with ten

centretumstump. \l Youna, 1.3 Greenwlch St., N. Y.

LABGE WAGES—Made guletly at Home,
required. Beautiful Glass Door-plstes and Signe
easily made (New Procesy). Inatruction Boo

JOHN W. PRA T, , Rondout, K. Y Box 191.

ANTED — Experienced Help in Runnlng,

Planing, Monlding, and Sash and Docr Machinery,
andlsying off and cutting oui work from plans. Also aman
accnstomed to ?acklng and shipping, may hear of spring
business by stating experience, age, references, and wagen
expected, and addresging **Sash and Door Fa ctory, ' care
C.A, COOK & 0., Advertising Agents, Chicage, Ill

No_capltal

EAST
HARTTON

NEW YORK STOLIE, 45 CORTLAXDT ST.

DVERTISERS! Send twenty-fivé cents to GEO. P.

ROWELL & CO., 41 Park Row, New York, for their
Pamphlet of one hw-dres pages, conmlniug lists of 8,000
newspapers, and estimates showing cost of edvertlslng.

DRILL GAUGE.

r o! Chnaem gent free to any address for75¢.

10 12. 4,16 40, 48 threads to

in. Drill Gnuge. lndlspensab\e to all w'ho use "Twist Lrills,
sent free by mail for ¥1.50. Price Llst of Small Toolsfree.
GOODNOW & WIGHTMAN, 28 Coruhill, Boston. Msss

Scnlw CHABERS,

One Grand Cash Gift = = = = $250,000
One Grand Cash Gift - - - = 100, 7000
One Grand Cash Gift = = ~ = 15, 7000
One Grand Cash Gift =« -~ « = 50 000
One Grand Cash Gift = = - 25

5 Cash Gifts, 320,000euch, 106,000

10 Cash Gifts, 14,000 each, 140,0

156 Cash Gifts, 10,000 each,150,0
20Cash Gifts, 5,000 each, 100,000
25 Cash Gifts, 4,000 each’, 100,000

30 Cash Gifts, 3,000 each, 90,0
50 Cash Gifts, 2,000each, 100,000
100 Cash Glll-, ],000 each, 100,000
240 Cash Gifts, 500 each, 120,000

500 Cash Gifts, 0 each, 50,0
19,000 Cash Gifts, 50 each; 950,000

Whole Tickets $50. Halves $25. Tenth, or each Coupon,
$5. Eieven Whole Tickets, $500.

For Tlckeba or lnformntion address
. BRAMLETTE gent and Manager, Loufs
vﬂle Ky ,or HHOEH HATE & 6O, 600 Brosdway N.¥.
DIES For cuttfug business
Stenclls, all slzes. Also
complete ouTFITS for Clotbing Sten-

cllsand Ke Checks, with which_youag men are making
groM o g0 éa) Send for Catalogue and samples to

CER, {17 Hanover 8t., Boston, Mass.

7000 INUSE -
KES STEAM PU

FOR EVERY POSSIBLE DUl

BLAKE MFGCO.79 81 LIBERTYSTNY
CAUSEWAY & FRIEND STS,BOSTON.,
S TSH AL I ARG,

I.adles at Home

n who have other buslness, wanted as agents.
Ians. Flenunt work, GoOD PaY. Bend §-cent
or pﬁr lculmk THE GBAPHIO COMPANY, $9-41

ew York,

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO., 263 Broadway, New York, Makers of the cele-
brated ed Tom Thumb'snd Minlature Telegraph Imstru-
met

ORTABLE BTEAM ENGINES, COMBIN.
ing the maximom of eﬁ!cﬂlencg dumblltr.y and econ-
with the minimum of weight and price, They are

KL e'1y and favorably Known, more than 1,000 beirg in

ﬁovel

Ium

use, All warranted sat{sfactory or no sale’ Descriptive
circulars sent on appiication. Add
THE J. 8 HOADLE CO.. Lawrence, Mass,

SHINGLE & BARREL MAGHIN RY.
EVART'S IMP. HEAD AND SHINGLE BAW,
STAVE CUTTERS. JO[NTERS. EQUALIZERS, AND
HEADING TURN
BAILEY GAUGE LATHE—For turning ali kinds han-
dles and Cabinet work. Simplest and best In use. We
manofacture a full line o Wood snd Iron Working

Machinery, Steam Enginea Addres
T R R ILEY&VAIL Lockport, N, ¥
M&chlne

d Et s Tor makVEs
Sole Mem of Lhe well known Iurnovzn LAW 8 PATENT
SHINGLE AND HEADING SAwiNG MACHINE. Forcirculars,

addresa TREVOR & CO., Lockport, N, Y

12 ICHARDSON, MERIAM & CO.,

Manufacturers or the latest improved Patent Daniels’

and ‘Woodworth Plaping Machines Matching, Sash and
Molding, Tencning, Murtlslnf Boring, Shnping, Vertical
nnd Circular Re-sawing Machines, S8aw Mills, Saw Arbors,
Scroll Saws, Raliway, Cut-off, snd Rip-saw Machines,

S Ze and Wood Tu fng Lathes, and various other kinde
‘Wood. workibg Machinery. Catalogues and price lists
|ent. on application., Manufactory, Worcester, Mass,
‘Warehouse, 107 Liberty Street, New York, 1

of lmp

ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steamn Engines. Alsonewandsecond-
aud Machlnlst 8 Tools. Send for clreular at
THE YALE IRON WORKS, New Haven, Conn.

toorder. Samples and price list sent free.
CurTIs M'F’G Co., Brattleboro, Vt.
( : LASS OULDS, for Fruit Jars, Lamps,
Bottles, -L Ink Stands,etc,, made by H BROOKE
15 years COR WHITE 8nd CENTRE T8, N. Y. For any-
thing new {n glass, youw {llrequire nmould ordle

PARTICULAG ATT ENTION pald
INVENTORS. Send model or drnwlng

A WEEK to Male and Female Agents, in their
locnlny Coets NOTHING to try it. Particulars
. 0. VICKERY & CO., Augusta, Me.

' SMALL MILLED MACHINE SCREWS made ?

lnclose stnmp

AGENTS WANTED.

Men or women. $34 a week. Proof

% furnished. Busincss pleasantand honer-

able with no risks, A 16 page circular

andValuable Samolesfree. 8%~ A postal-

card on which to send your address

tosts but onc cent  \Write at once to
. M. REED, BTH ST,, NEW YORK.

“Andrews Patenis.

Noiseless, Friction Grooved, or Geared Hoist=
ers, suited fo every want.
Snfety Store Elevators. Prevent Accident, 1t
Rope, Belt, and Engine Break,
Smolke-Burning Snfetﬁ' Boilers,
Oscillm,inz Engines, Double and Single, 1-2 to
Horse power.
Centrl Mn;al Pomps, 100 te 100,000 Gallons
nute, Best Pumps in the World, prss
nd San:l, Gravel, Coal, Grain, etc,, with=-

All L}ght mmPle, Durable, and Economical.

sSend
WM, D. ANDREWS & BRO
414 Water Street, t\ew York,

RON BRIDGES—CLARKE, REEVES & CO.,
PBENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nut Street, Philzdelphia, P
Specialties—Accurate ’Workmnnshlp—?hrgnlx columns—
Use of double refined Iron. No welds, All work done on
the premises, from ore to finished bridges. Illustrated
Album mailed on receipt of i5 cents.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPL INGS, BELTING, &c
&c. Send for [llustrated (atalogue and Price List.
GEORGE PLACE & CO
121 Chambers & 108 Reade Sts., N. Y, City

Planing & Matching,

Mouldin g Re-sawing and Tenoning Machines. 8croll
Saws an neral Wood ‘Work{ Machlner
JOHN RbLHENCK 8ON S{ t teaw: LY.

Send for Catalogue. 118 leert.y St N.Y. Clty

EW & IMPROVED PA.TTERNB.-—MACHINISTS'
TOOLS—all sizes—at low pr ces.
E. GOULD, 97t0 113 N. J_g___R Ave., Newark, N.J.
For ALL in the Rubber Smmg

FORTUNE Business. Address DORMA

STENCIL AND STAMP WORKS, Baltimore, Md.

A

© 1875 SCIENTIFIC AMERICAN, INC

PATENT
Plan.ing & Matching

and Moldin, Gray and Wood's Planers, Self-

olllngvgaw rbors, and other wood.working machinery.

S. A, WOOD'S MACHINE CO., § 91 Liberty St.,N. Y.
Send for Circulars, etc. 67 Sudbury St. .» Boston.

"MATEURS FOOT & ENGINE LATHES,

est award at Franklin Institute Seml-Centen-
nial Exh?bmon Send for circulars.
7 Alling Street, Newark, N. J. ulers. P. E. CHASE, No

FOR SALE—At Half Price—A Denmead
Dislntegrating Mill; has been nsed only aq a trial, and

18 a8 good as new
]}))PJG & HUNT, Wilkesbarre, Pa.

LUDLOW VALVES.

FRED. STONE & CO., 8 Park Place, New York

Niagara Steam Pump.
CHAS. B. PARDICK,
23 Adams St., Brooklyn, N Y.

UNCHING
DROP PRESSES.
ree. C.M

$605$90

Free to Sewing Machine Agents.

e Wilsen Reflector—An Illustrated Sewing Ma.
chlne Journal published monthly, devoted to the interest
of ewl;F ach[nea and everyth[ng manufaetured by
Sewing Machines, theratnre and General News. Eight
pages and fort; Scolumns of cholce miacellan and reading
matter, WILS EWING MACHINE C TBLISHERS.
Subscription price FirrEEN an’rsdwr annum, with an
elegant chremo free, postage prepals FREE TO AGEKTS
and DEALERS in SEWING MACHINES and ATTACHMENTS.

Addreea, WILBON'S REFLECTOR,
CLEVELAND, OHIo, U. S. A.

00D-WORKING MACHINERY GEN.

erally, Speclaltles, Woodworth Planers and Rich-
ardson s Patent Improved Tenon \Iachlnes
entral, corner U nion 8t., Worcester, M

For the Best and Che
t address THE STILES
PARK®R PRESS Co.,

MmDLmuw N, CONN

8 week and expenses to all.
new, sta] leuﬂour Samples £
LININGTON & BEO. N,

Articlen

WITHERBY UGG & RICHARDSON
IPATIENE

OLD ROLLED

SHATTING.

The fact that thia Shefting bas 75 per cent prea'cr
strength, a fincr finlsh, and )8 truer te gage, than “"f
other in uge, readers {t undoubtedly the most eConomica!
We are also the sole manufacturers of the CELEBRATED
CoLLINg' PAT, COUPLING, and furnish Pulleys, Hangers,
etc., of the most approved etyles. Price list tosiled on
nppllcntlon to JONES & LAUGHLINS

Try Street, 2nd and Srd Avenues, Pittaburgh, Pa
¥~ Stocks of this Elmmng inatoreand for sale by
FULLER. DA Boston, Mass.
CROPLACES €0 X151\ cmmberesueet N. Y.
PIERCE & 'WHALIN’G Milwaukee, Wis.

o‘ ns‘, SAFETY HOISTING

Machinery.
No. 348 BI{OADWAY NEW YORK.

OTIS, BROS. & CO

The Toll-Gate!

| Prize Plcture sent tree ! An
« ingenious gem ! 50 objects

tofind!_Address,wlth stamp, &

55

.C.ABBEY, Buffale. N.Y

85

SUCCESS BEYOND COMPETITION,

STATE FAIR FIRST PREMIUMS WITIIN
Moxtay, awarded Nellis”
OriginalHarpoon Horacllay §
Fork, Also.mauls 2l kinds Ji
Agll Steala & Irons, temne
prered by Nellis® Frocess 10 Al
¥ guit all kindy of spil. Fucts{
& merlu illncl’nmphleés free.

Pittaburgh, l’l.

$5 2 $R0 2y noms, Termatre. dadren
Second Hand Enpines and Beilers,

of 8!l kindsand sizes, BOUGHT, SOLD & EXCHANGED
Large stoc k alwaglg on hand. Send for circular to
ROBERTS & KING. 119 Liberty St., New York

Mumn & Co’s Patent Offces.

Established 1846.

The Oldest Agencyﬂ Soliciting Patents
in the United States.
TWENTY-EIGH1 TEARS EXPERIENCE.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in
the world.

They employ a8 their assistants a corps of the most ex-
perienced men a8 examiners, specification writers, and
drafemen that can be found, many of whom have been se-
ected from the ranks of the Patent Office,

SIX'C'Y THOUSAND inventors have avalled
themselves of Munn &Co.'s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
BOIENTIFIC AMERICAN, continue to examlne jnventioms,
confer with inventors, prepare drawings, specifications, and
assignments,attend to fi ing applications in the Patent Office
paying the government fees, and watch eachecase step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ington. They also pre are and flle caveats, procure design
p ts, trad ks, and r , attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferemces, give written opinions on
matters ofintringement, furnish coples of patents: in fact
attend to every branch of stent busin<gs bo h in this and
in foreign countries.

Patents obtained in Canada, England, France, Belgium
Germany, Russia, Prussla, S ain, Portugsl, tho Britich
Colonies, and a!l other countries where atents arc
granted.

A special notice is made in the SCIENTIFIC AMERICAN ot
all inventions patented through this Agency, with the
name and residence of he patentee. Patents are often
a0ld, in partor whole, to persons attracted to the invention
Wy such notice.

A pamphiet 0f110 peges, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, ctc, sent free Address

MUNN & CO.,
Publisher SCIENTIFIC AMERICAN,
37 Park Row, N. Y.

Braxon OrrFice—Corner ¥ and 7th Streets,

Washington D C.
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Engrevings may head advertisements at the same rate
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vertisements must be received at publication ofice as |
early as Friday morning to appear in nextissue.

A VALUABLE PATENT FOR SALEKE:
Tor opening and closing Elevator Hatch Boors. Mode!s
can be seen a¢ Lucius W. Pond’s, 98 L fberty 8t., N. Y.
For further particulars, address W. REID, 126 Eleventh
Street, Brooklyn, N. Y.
LAW SUIT AVOIDED, IS MONEY MADE.
Combined anh!ngénd Surfacing Machines, which
do not iufringe on J. P, Woodbury's late_Patent, can be
had of J. O, CAMPBELL, 92 First Street, Loutsviile, Ky.
Sendfor Circularand Prices.

Pipe-Cu

Thig_{mportant to
FAS FI'
and cheaply.
twe men with ol

for alt sizes of pipes

THE CH

Todd & Rafferty Machine Co.

The celebrated Greene Variable Cut=0ff Engine; Lowe 8
Patent Tubular and Flue Boilers; Plain Slide Valve Sia-
tionary, Holsting, and Portable ’Englnes. Boflers of all
kinds. Steam Pampa, Mfll Gearing, Shafting, &c_, Sllk,
Tow Oukut, Baggly . Rope, Flax,and Hemp Machinery

Agents for the New Haven Manufacturipg Co.'s Machio-

at's Tools; for Judson's Governors and Stop-Valves;
%s_urtevant Blowers;

REROOMS
WORKS PATER

and Differential Pulley-Blocks
10 LAY .+ NEW TYORK
SON., NEW JERSEY.

Address JOHNM ROEBLING S SON
ers, Trenton, N, J., or 117 Liberty Bt., New York.
Wheels and kope for conveying power long dlstances, |
$Send for Circular.

TANNATE OF SODA

! SCALE PREVENTIVE.--Jos. G. ROQGXRS &
lfeon, Ind. M?n.'m:uz‘s: R. H. Lee, Titusville Pa. ;
Lane & Dyer Machine Co., §t, Louls, Mo.; Whit.
urrell, Little Falls,N. ¥.; Warden, McLelland
& Co., Cincinnati, O.; H. H, Harrison, Nashville, Tenn. ;
sinzich, Rankin & Co., Evansville, Ind.; udl
Coleman, New Orleans, 1.8.; L. Stanley & Co.,81 St. Paul
St.,.B'more, Md. ;Babcock & Wilcox,30 CortlandtSt.,N.Y,

A,

E" Manufactur-

81,
TERS and MACHIﬁSTS for cuttin;
AL gpprentice boy, wi

applia
TINGT NO BEVEL INSIDE

than any machlne made. A full set of collars and lengths for making nip-
ples goes with the machine.

¥ Send for Circular,
For Sale by Morris, Tasker & Co., Philadeiphin, New York, and Boston.

__DAMPER

{ ENGINE LATHES. DRILLS, &c.

CHASE'S

tting and Threading
Machine.

ol is de ed to flll a want long felt by STEAM AND
and threading pipes rapldly
th one of these, can do more work than
ncea, under the old system., N0 PIPE SPLIT-
QR GUT! Itcuts threads and makes nippies
, from Y} te 2 Inches. Weighs only 1001bs. Stronger

Addres:
'ASE MAN UFACTURING COMPANY,
120 FRONTSTREET NEW YORK.

AxDp LEVER )
REGULATORS GAGE COCKS
MURRILL & KEIZER, 44 Holliday St., Balt

'y [} *
yeelsiop Do Your Own Printing
Portable $9 Press for cards, labels, envelopea

e ete, Largerslzes forlarge work.
“~Business Mcn do their printing and
advertising, save money and increass
trade, Amateur Printing, delight
2 tulpastime for epare hours. BO%'S
@R have greatfun and make money fast
H’illhllg atprinting. Send two stamps: for fuil
g o2 ogie presses type ¢ic, to the Mfra

888 KELSEY & CO. Meriden, Conn.

Working Models

And Expertmental Machlne!g Metal or Wood, made to:
order by J.F. WERNER, 62 Center St., N.Y.

PLANERS

Send for Prlce'Llst.
NEW HAVEX mzi’m;

ACTURIRG CO.,
ew Haven, Conn. _

The Moat Pewerful, and the Gnly Tight
Shutting, Good Part Gate Turbine ever
made. Price of small wheels to suit
the times. Send address to

. M, AIN

North Cheimstord, Mras.

BUY A

WAIN.

$100.00 GOLD PREMIU

SAW

A—@\A
wr| bt
SAWS

PREMIUM SILVER MED
awarded to

¢ Send for PRICE LIST ef their DAMASCUS TEMPERED SAWS, and Circular containing full particu-

larg of the great oontest.

the BEST CIRCULAR SAW, at the Great National Industrial Expositlon, beld
at Cincinnati, 1874,'after two separate contcsts, occupying six days. Also, the FIRST

M and First PRIZE SILVER MEDAL, fo

AL for the BEST GROSS.CUT SAWS was

EMERSON, FORD & CO.,
BEAVER FALLS, P A.

HOME

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, Franxun, V. Pt J. M. Arisn, Prerft
J. B, Pmucx, Sec.
HARTFORD, CONN.

From the best Longtxluhé%nggctureu. e
AND,BS Clft 8t , N. Y.
A Practical Treatise on Cement furnished for 25 centa.

B | [mproved Foot Lathes,

-"SS Smafl Engine Lathes, Small Gesr
Clreular S8aw Machines. The very

gl
‘ME are recrganizing our Agencies in various parts of
the United States, and ar% prepared to furnlgh First

Claes Machlnes to Agents, 1nallsectlons where weare not -
represenied, on very favorable terms.

€ invite correspondence from experienced Agents: .
Aleofrominexperienced parties wishing toengage in asafe i
and groﬁtable usinegss. The well-known reputation and
excéllence of the *‘Home'' {sasufficientguarantee of suc- |

cessful competit!
SON, CLAE?K &
a&- Washlngton St., Boston, Mass. I
ll;roudway, Ne}v"¥4='rkr.'h P z
enn Avenae, sbu a.
41 State St., Chicago, Ill.

on with othermachines. Address JOHN- :

Justthearticles fo

CO., at efther of the following offices: | -

} Cutters, nd Planers for metal, Ball
peat. Ma er _have one of them,

Turning Machtnes, Slide Rests, Foot
Scroll Sawe for light and beavy
oy readers of this pa
Catalogues g‘ee. N.H HABI?WI'N. Lacenia, N H
T Artisansor Amateurs. i

" C’HENRY HALL & CO.,20 Cortlandt8't,, N.Y.CIty.
il

THE PULSOMETER.

The simplest, most durabie and effective :
STEAM PeuP nowin use. Will pitrap gritty
ormuddy waterwithout wear or injury to
ite par 8. It cannot getoutof order.

Brauch Depots: |

11 Pemberton 8quare, Boston, Mass.
1827 Market St.. Philadelphia, Pa

21 South Fifth St., St. Louis, Mo. 59 Wells St. Chicago. 111, i
TH B o:cm:‘
(=]

RN wiil
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a—gnz'wm Z =8
2L g =55,

CRE TR | s S8

et o LS

& o SR DE F o=

0! FOR BRAZIL I-Manufacturers, wlsmnﬁ to

introduce info Brazil their wares, would do well to
forward catalogues and correspond with JOSE BEAL &
NUNEZ, Campos. Prova. de Lo de Janeiro.

THE ABSOLUTE RELIABILITY OF YOCOM'S
Ant{-Friction Metal renders it particularly valuable
for fine Machtner{. Iron and Brass Foundry, Drinker
&t., below 147 North 8econd, Philadelphia, Pa.

7 I 320 Becnd, P o
Machinists’ Tools.
EXTRA HEAVY AND IMPEOVED PATTERNS,
LUCIUS W. POND, MANUFACTURER,

Worcester, Maesa.

WAREROOMS® LIRERTY S1.. N. T.
Lathes,Planers, Boring Mills, Drills,ani Gear Cut-
ters a Specialty.

THE JOHN HARDICK

NIAGARA STEAM PUMP,

88 to 97 Peari 8t., Brookiya,N.Y.
Manufactored solely py

Hubbard & Aller.

ENGINES AND BOILERS,
Pulleys,Shafting and Hangers

AMERICAN TWIST DRILL CO.,
Wooneocket,R. I., Manufacturers oy
Patent DisMOND SoLID EMERY
W HEELS, EMERY WHERL MACHINE- ;
RY.aDnd AUToMATIC ENIPE GRIND- |
ER8. Medat and Diploma awarded
& by Amertcan institute, N.Y., 137U|
%lﬂ 18, also hy M.C. M.a,Boston. ;
NEW YORK OFFICE, 17 Ngw CHURCH STRERT.)

Bend for a catalogue of sll the
leading LITERARY, MEDICAL, LE- '
GAL, LIG10US8, LADIES, and JU- -
VENILE Perfodicale. at reduced !
club rates. Address '
NATIONALSUBBCRIPTION AGENCY

B0x8,170. BosToN, Ms. |

C LANTERNS |

1 3 ) L]
T M’'Allister’s Patent Artopticon,
] The most powerful M% Lantern ever
% made; witha brilliant Ol ; for Home,
Sunday School and Lectures, Stereapticons,
23] &c. Blides at reduced prices. A PROFITA-
Embdid BILE BUBINESS FORA AN WITH SMALL OAPI-

TAL.
T

a Specialty.

Catalogues sent for 10 cents. WM. Y, M’ALLIS-
HE “ Scientific American” is printed with
CHAS ENEU JOHNBON & CO.'S8 Tenthand

ER, 1814 Cheatnut 8t.. Phi adelphis, Pa, |
' Lombard 8ts., Philadelphia and 59 Goid 8t., New tork.

(o f

- ferred.
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THE MOST

POPULAR SCIENTIFIC PAPER

IN THE WORILD.
THIBRTIETH YEAR,

A NEW VOLUME of this widely.circulated and splendidly illustrated paper commences on the fourth of
January. It is published WEEKLY, and every numbercontains sixteen pages of uscful iuformation, and
a large uuwher of original engravings of new inventions and discoveries.

REPRESENTING Engiuecring Vvorks, Steam Machinery, New Inventions, Noveltiea in Mechanics,
Manutacturces, Cbemistry. Photography, Architecture, Agriculture, Horticulture, 8cience and Art.

The followivy ciasses in all parts of the worldare batrons of the SCIENTINIC AMERICAN, and
it enjoys the widest cirenlation of any weekly ncwepaper of the kind,

MiIZCH ANICS tind in the SCIENTIFIC AMERICAN the latest and most valuable {nformation concerning
their various TRADES, and details of all the latest and best improvements inMACHINERY, TOOLS, AND PROCEREES |
together with such useful knowledge as willtend to dignify their oecupations and lighten their labors,

INVENTORS tiud in the 8c1r:NTIFIC AMERICAN all necessary instructions how to secure LETTERS-PATENT
for thceir inventions ; also cxcellent ilustratiens and descriptions of the best inventions made in thie conntry
and in Europe ; likewise an OFFICIAL List of all Patents granted weekly at Wasbington, with numerous explana-
tory notes ; #lso, iscussions of questions concerning the PATENT Laws of the United States, reports of trials
it court, ete.

MANUFACTURERS find in the SCIENTIFIC AMERICAN illustrated articles descriptive of the most
recently invented machines uscd in various manufuctumng operations, the different processes being lucidly
described : afso, practical recipes of much value to wanufacturers, machinists, and the household.

ENGINEERS fint in tbe SCIENTIFIC AMERICAN valuable deseriptions of all the best inventions
connected with 8TeAaM, RAILROAD, MARINE, 8nd MECHANICAL ENGINEERING ; together with & Saithful record of
the progress of scivcnce iu al] these departments, both at home saud abroad.

CHEMISTS find in the SCIENTIFIC AMERICAN ctails of recent discoveries made in CHEMISTRY, anld
articles on the applicution of that science to all the Useful Arts..

AGRICULTURISTS find in the 8CIENTIFIC AMERICAN engravings and descriptions of the best and
most approved FARM IMPLEMENTS ; alsu, original and well sclected articlce on matters relating to Floriculture ;
great carebeing taken to furnish the latestand bestilluatrations ofall ncw Ornamental Planta, for the house,
lawn, or garden:. This featurc has Leen adopt ¢ duriugthe peat year with great success.

ALL CLASSES OF READLERS find in the SCIENTIFIC AMERICAN a popular resume ofall the best
scientific inforination of the day ; and it is the aim of the pub ishers to prceent it in an attractive form, avoid-
ing as muchas possiblc abstruse teyms. To cvery intelligent mind, this journalaffords a constant supply of
instructive readiny.

REMEMBER the SCIENTIFIC AMERICAN is 8 WEEELY PAPER, and every number contains as mnch
information as inost publicationy that are issued pionthly. The SCIENTIFIC AMERICAN should have a place in
evcryFamily, Library, 8tudy, Office,and Counting Room : in everyReading Room, College, Academy, or School.

A year’s numbers contsin 832 pages and SEVERAL HUNDRED ENGRAVIN®s. Thousands of volumes are pre.
served for binding and refercnce. The practical recoipts are well worth ten times the subscription price, As
an Instructor and Educator the SCIENTIFIC AMERICAN has no cqual. It is promotive of knowledge and pro.
gress in cvery community where it circulates.
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RECULIR RITES_POR SINGEE (OPIES,
Sciontific American, one year (including | Scignce Bacordfor 1875, (including post:
postage) .... 3 20 BEE) creiiierieieaies nnnerne...$3 50
Scientific American, halfyear(including Men of Progress (Large Steel-Plats Ex-
postage) ... ...... .. 160 graving), {IncInding postage) .... 9 00

Scientific American, three months (in- Patent Laws and Mechanical Movements
cluding postage).... ... (including postage) -.........35 cents,

CoNRINED RATES.
Scientific American, one year, and one " Scientific American, one year, and one
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copy of Science Record for 1875 copy of Men of Progress (including
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Scientific American, two years (includ- Scientific American, one year, and one

ing postage).... .... S GO0D e copy of Science Becord for 1876,

and one copy of Men of Progress

Two copies of Scientific American for (including postage).........0. .12 00

one year, and two copies of Science o 50’
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To the person who sends us a club of five, as above, wesendas a premiun, free, a copy of
Science Record for1875.

Five cogies of Scientific American, one year, postage included ---- --....$16.00
o tbeperson who sends us a cluh of five, ss above, we scnd as 8 premium, free, a copy of
the elegant engraving, Mes o f Proyress.

Ten copies of Scientific American, one year, ($2.70 each) -... .... ........527.00

To thcperson who sends ue a club of ten, we give as a premium, free,a copy of
Men of Progresa.

If al! the ten namce sent a9 above are new subscribers, the sender shall receive as premiuins, free, MrN ov
ProGoess, and SCIENCE RECORD FOR 1875,

ira Club of fiftcen namer i8 scnt, at £3.70 each, of which five are rew subs¢ribers, tbe sender of the club wifl
be entitled, free, to MEN OF PROGRESS, 8ud one copy of SCIENCE RECORD FOR 1875.

In filling orders under thc above ¢ ubrateg, we will send two copies of the S8CIENCE RECORD {ofeither ycar
1872, T3, "74, or '75, a8 orderud,) ad a substitutc for cngraving, MEN OF PROGRESS,

PREMIUXS FOR NEW SU8SCRIGERS,

To auy person who is now, or ever has been, a subscriber to the SCIENTIFIC AMERICAN, and who
sends ug $3.20 for reucwal of his own subscription, and $3.20 for one newo subscriber, ($6.40 for both), we will
give 88 8 premium, free,a copy of SCIENCE RECORD for 1876, or a copy- of 1872, 1873, or 1874, when pre-
We algo offer the yamne premium to auy peron who sends us two new subscribers and $6.40,

Any gubscriber who, a8t the time of renewing hie own subscription, sends us three new subscribers, with
$12.00 to payfor thre four subscriptions, will be entitled to a copy, free, of S8cience Reec: , tor 1%87..

Any person whesends us five new subscribers and $16.69. will be entitledtoone copy of the SCIEN LTI
AMERICAN, free, for one year, and also to a copy of Science Recordfor 1875.

Sprcracr NoTES.

Clubs aro uot contined to one address, nor to ono posi-ofice, but may be solicited in different towns, and
the paper willbe muilud to the sddress ordered.

Additional names wil be received at any timeduring the year, from the sender of a club, at the club rates

ecified.

L By the new postallaw, the postege on thc NSCIENTIFIC AMERICA N ia five cents Per Quarter or
twenty cents & year, payable in advance at the post-office wherc the paper is mailed. The above rates INcLUPH
‘THE POSTAGE, 8nd the subscriber receives the paper free through thc post-office.

The safest way to remit is by Postal-Order, Draft, or Exprees. Moncy carefully placed inside of cuveleres,
and securely sealed, and carefully addressed, seldom goes astray ; but is at the scnder’s risk,

Address all letters, and make all Postal-orders, drafts, etc., payablo to

MUXNN & CO,,
Publishers Scientific American,
37 Park Row, New York City.
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