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IMPROVED GA.! um

We illustrate horewith a now and excellent lathe, which,
from the fact that it is clalmed to perform all the work
usually done on soveral lathes of different sizes, will com-
mend {tself to the eareful attention of all who require from
their machine tools a wide mnge of capabilities, for reasons
of economy both in space occupied and in Ot cost, The
machine is a 30-inch swing lathe (ondinary messurement). It
i5 21 inches over the rest, and 10 feet 6 inches between cen-
ters, or 21 feet, if a shaft of not over 4 inches in dinmeter is
passed through the spindle, By the use of the gap, a piece
of work 48 inches in diameter and 26 inches in length may
be turned; and by the face plate on the back end of the
spindle, a wheel 0 foet or more in diameter can be bored.
The boring bar is passed through the spindle, and is sup-
ported by a bush at one end, the other extremity being, as
usual, carried to the rest.  The speed of the lathe, with the
countershaft running at 116 revolutions, varies from 290 to }
revolution per minute. Between these limits are included
the proper speedsefor turning anything that will swing in the
gap. The machineds also screw-cutting, and has a change-
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minute; tut there are very fow engines made which will not
do mwuch more than this for ench nominal horse power, By
this rulo, a 10-horse engine ought to lift 820,000 1bs, 1 foot
high cach minute, Now some makers will give you an en
gine that will do more than double that work; while others
will give you an engine that will only just do 320,000 Ibs.
and no more.  No farmer, then, should buy an engine by its |
nominal horse power; he should ask some other questions,
and get written guamntees from the maker as to what the
engine really is. For instance, another of Watt's rules was
that 1 cubie foot of water bolled off in an hour was equal to
1 horse power.  Aunothor rule to measure an engine by is the
boller surface exposed to the action of the fire, it being the
custom nowadays to allow about 20 feet of boiler surface
to each nominal horse power, that is to say, n 10 horse en-
gine would expose about 200 square feet of surface to the
action of the fire in the fire box and tubes, and of this from
one fifth to one third would be in the fire box and the re-
mainder in the tubes.  If T were going to buy an engine, and
wished to compare the prices of different makers, I would

ask these questions: 1. Will you guarantee that all parts of
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unable to tell the difference between a L,uul and bad engine,
would quickly 4l|m|-|n ar from the scone,
- - —
A Machine Dinlog Table,

A machine has been invented which may bring about &
striko in & class of workers who rarely resort to such means
of Intimidstion with objects other than securing more
“ nights out” or permission to entertain more admirers inthe
kitchen. We mean the waiting maids, whose occupation the
muchine dining table sims to destroy. The inventor says
that It ** is so constructed as to enable each person sitting at
the table to bring the various dishes within his reach, which
will enabje the plates to be changed by mechanical means,
allow each person to help himself to water when desired,
which will keep bottles of wine and other substances cool,
and which "—and here is luxury which reminds one of those
frightfully expensive old Roman banquets—**shall be pro-
vided with a fountain to keep the air cool and refreshing.”

We cannot pretend to describe all the mechanism. There
is much of it. It looks destructive to children; but on the
other hand it offers the advantage of s useful object for con-

able cross feed of from 20 to b per inch. The rest is com-
pound. The top rest will travel 12 inches, and the main
rest the full length seross the saddle. The tool post has
three setscrews, the center one for light and the others for
heavy work., All three bear the strain directly through the
center of the rest. The saddle is carried or supported over
the gap by the lower ways, nud on a level with the gap.

This lathe, we are informed, is as cnsily operated as any
ordinary 80-inch lathe. The large face plate or gearis re-
movable, so that, when the machine is employed for small
work, its dead welight need not be carried.  The trueness of
the lathe, the inventor states, has been proved by turning o
piece of work 4 feet in length clamped in the face plate and
not supported by the back center. This has been tried, and
the work has been found, by caliper measurement, to be ac-
curnte,

For further particulars, address Mr. James Watson, No.
1608 South Front street (below Tasker), Pluladrlphu Pa.
—— A ——

Azncullunl Steam Engines,

“In buying or selling engines,” says a writer in the Agri-
oultural Gazette, ** it Is usuai to speak of them as being so many
horse power.  Now this is & very loose term, and opens the
door to s very great amount of humbug. A horse power,
sccording to Watt, was 82,000 1bs,, lifted 1 foot high each

WATSON'S GAP LATHE.

the engine and boiler are calculated to work at the usual
pressure of 120 Ibs. on the square inch of the safety valve
above the atmospheric pressure? 2. Will you guarantee that
the boiler has 20 square feet of heating surface for each
nominal horse power? 3. Will you guarantee that the
boiler will boil off at least one cubic foot of water (6} gal-
lons) for each nominal horse power in the hour? 4. Will
you give me two cylinders, and will you guarantee that each
Is arranged with separate cut-off valves, so that T can cut
off the steam at any period of the stroke, and in such a way
that I can alter the cut-off without stopping the engine, and
say about 15 square inches of piston for each nominal horse
power? 5. Will you give me a separate crank shaft for each
cylinder, with a governor and a flywheel for each, and so
arranged that I can work them either separately or both to-
gether, passing all the power through one flywheel if 1 wish?
6. If it were a traction engine, I would ask to have two
speeds, one intended to use up all the steam (when expand-
ing six times) at four miles per hour, and the other to use up
all the steam at two miles per hour,

“If every farmer, before he bought an engine, asked all
these questions and got a written reply to them, T venture to
think that farmers' engines would very soon be greatly im-
proved in quality, and that many makers, who at present
exist as makers of engines solely because their customers are

templation or topic of conversation for a dinner party of
mechanical engineers. It might lead to disagreeable Ivc-'ling
among guests, if one should insist on revolving the middle
portion, on which the dishes are placed, just as another was
about to himself to some dainty morsel; and the stronger
guests morcover would have an unfair advantage over the
weaker ones, because they could foreibly adjust that rotating
top so that the tidbits would come before their own plates,
And when “the plates are to be changed, the crank, HY, is
turned, which lowers the plate that has been used, carries it
in beneath the table top, and raises a clean plate through the
opening.”  Supposing somebody should turn, accidentally,
somebody else’s crank, HY, there would be another casus belis,
for who could sit silently by and see his dinner sink, like the
ghost in Hamlet, without feelings of resentment against
some one, especially if hungry? There is a reservoir over
the table and a system of waterworks under it, with a fancet
for each plate. If something should leak, the unfortunate
guests might in politeness sit still, while they contracted
violent colds, owing to the soaking of their nether extromi-
ties. The invention is an ingenious one, but we fear it is
not calculated to impress the precepts of the Golden Rule.
.-

A @oop harness dressing may be made of neatsfoot oil 1

gallon and lnmpblack 4 ozs,, stirred well togother.
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A BULL ON THE TRACK.

When George Stephengon was before n committee who
were inquiring into the nature of his locomotive, one farmer
committee man, after hoaring that probably the unexampled
spoed of twelve miles an hour would be attained, and reali-
zing that the machine could not leave its rails, sagely ro-
marked: “But, Mr. Stephenson, supposing cows should get
an your track, before your enginet” ¢ Well," replied the
inventor quictly, it would be bad for the cows.”

If the questioner hnd framed his query to refer to hovines
of the mnsculing gender, subsequent experience has shown
that Stophenson'’s reply might well have heen otherwise; for
while the average cow Iy not run over, ns u rule, except in-
voluntarily, bulls have over and over again scorned to fly
from locomotives, and, while being Killed themselves, have

:
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wreeked the aggressive train, A remarkable instance of
this happened recently in Vieginia, just as o heavy freight
train was approaching o bridge. A bull, with mane and tail
crect, placed himself in the middle of the track, breathing
flerce dofinnce.  The engineer put on the brakes and blew
his whistle: but the brute lowered his head and refused to
stir, It was impossible to stop, and the engine struck the
animal just as it was passing on the bridge, left the rails,
and was precipitated on the trestle work, which gave way.
The locomotive, tender, and six freight ears went down into
the abyss, the boiler exploded, and the bridge and cars in a
fow moments were in flames.  The bridge, which was 120
feet long, was entirely consumed, the locomotive of course
was ruined, and the engineer wos mortally injured. The
1058 to the railroad company amounts to over §8,000. What
beeame of the bull is not stated.

Mr. Herbert Spencer, in discussing the subject of the dis-
tinction which brutes are capable of making between animate
and inanimate objects, says that, where intelligence rises be-
yond the merely automatie, the motion implying life begins
to be distinguished from other motion by spontaneity.
That the spontaneity of motion serves as a test, he considers,
is elearly shown *“ by the behavior of tame animals, and even
of wild animals, in presence of railway trains, In the early
days of railways, they showed great alarm; but after a time,
familiarized with the roar and swift motion of this some-
thing, which, appearing in the distance, rushed by and dis-
appeared in the distance, they became regardless of it.”
This implies that the knowledge acquired by cattle in
the early days of the locomotive is hereditary, which is in
accordance with Mr. Darwin’s well known deductions from
observation of other traits, transmitted from generation to
generation, in hunting dogs and other trained animals, But
in the case of brutes in which there exists great pugnacity,
such as bulls, it would seem that the sentiment of anger is,
as in the case of man, strong enough to overpower the knowl-
edge which is analogous to reason. There can be traced in
man, besides, the same tendency to think, in moments of rage,
that objects, which he knows to be inanimate, are animate.
Made angry by resistance to his efforts, he may in a fit of
anger swear at some senseless thing, or dash it to the ground,
or kick it. ““But,” to quote Mr. Spencer again, “ the ob-
vious interpretation is that anger, like every other strong
emotion, tends to discbarge itself in violent muscular ac-
tions, which must take some direction or other;” and the
same author goes on to show that, as generally the object of
wrath is a living object, to the injury of which the muscular
exertions are directed, so this same muscular discharge is,
by force of association, turned upon an inanimate thing.
The similarity of behavior under such like peculiar condi-
tions, between man and the brutes, seems to add another link
to that connection between human beings and the lower or-
ders which the evolution theory aims to establish.

DUAL LIFE. 3

We have already discussed in some detail the curious men-
tal condition of persons who apparently possess two distinct
mental lives. To such individuals the events of the abnor-
mal life are a blank while existing in normal state, and vice
versa,  Dr. Brown-Séquard hasadvanced the hy pothesis that
this phenomenal condition is a consequence of our two brains,
of which he believes we ordinarily use but one, leaving the
other nearly unemployed,

The Greenlanders have a queer belief that the shadow,
which by day accompanies us wherever we £0, at night
wanders away and has adventures. This odd superstition
regards the duality of life from another standpoint than the
almost purely physically one of Dr. 8tquard; and Mr. Her-
bert Spencer, in his new work on ¢ Synthetic Philosophy,”
devotes some close reasoning to the primitive idea of our
possessing an altor ego, and to the question of whether we do
not form w conception of a mental self through the incom-
prehensible experionces of dreams.  Dreams, ho BAYS, cans
not he interpreted ns we interpret them, in the absence of the
hypothesis of mind au o distinct entity; and this hypothesis
cannot exist before the experiences suggesting it.  There are
dream oxperiences, which seem to imply two entities; and
such o supposition involves the notion that the second entity
diffors from the first slmply in being absent and active at

UPPLAMENT soot to any |

night while the other s at rest, Only us this supposed dupli-
cate, once thought of as like the original in sl things, be-
comes gradunlly modifled by the dropping of physteal chare-
ters Irreconcilable with the facts, does the hypothesis of &
{mental self bocome established.

It In o notable fact that this belief in the duality of self is
constantly found among savages, and that they bring the
| same forward in oxplanation of the peculiar states Known as
iswoon, catalepy, etc,, in which animation is suspended—as

- ————— —
woll as for gleep.  Insensibility following a bhlow or violent
oxertion, the Wijian believes, is due to the duplioate sl
wandering away from the body; and s the desortion s morsy
determined than in the case of sleep, the return of the duplj.
cate is followed by silence a8 to what has been seen or dong jn
the interval, In our own common specch, we show the wa
in which syncope yiclds seeming verification of the primitive
notion of duslity. We speak of one who revives from »
fainting fit ns “coming back to himsell;” wo use the term
“absent-minded " or ““abstracted,” literally meaning drawn
awny. ““ Wits gone wool-gathering " is an apt vulgarism in
point. All of these terms clearly express the iden of gome
thing having departed from the present self, for a time,

In apoplexy, the patient suddenly falling betrays o “ rotal
loss of congcionsness, of feeling, and of voluntary move-
ment;” there is snoring as in deep sleep.  Yel the sufferer
cannot be “brought back to himself " by ordinary means,
and the savage witnesses such effects, and, recalling his
dream experiences, believes that the eecond self ling gone
away for a time beyond recall,  Bome time afterwards there
ia a like prolonged insensibility, and then revival, and
another silence as to what has happened in the interval; on
the third time, the absent something does not return,

Similar in the suddenness with which it commences, but
otherwise dissimilar, is the state of insensibility ealled catg-
lepsy. Instantuneous loss of consciousness is followed by
a state in which the patient *‘ presents the air of o statue
rather than that of an animated being,” and control of the
members is lost. There is no recollection of oecurrences
during the attack; and interpreting the facts according to
their primary meanings, the wandering other self will give no
account of its adventures. The Chippewas, believing in the
journeying of souls, think that those of persons In a trance,
““ being refused a passage, return to their bodies and reani-
mate them.”

There is still another state of insensibility which has shown
itself repeatedly of late among persons who have been pro-
foundly impressed by the religious revivals. We refer to
ecstasy, in which the subject shows that he is “not him-
self,” and seems to have vivid perceptions of things else-
where. During this state, in which the muscles are often
rigid, and there is a total suspension of voluntary motion,
visions of an extraordinary nature occasionally occur. These
phenomena tend to strengthen the primitive belief that each
man is double, All the various phases of coma, from a state
of slight drowsiness up to permanent and profound stupor,
are similarly interpretable,

It will be seen, from Mr. Spencer’s reasoning before given,
that the supposition peculiar to the savage is not without
some justification; and if the prevalence of a hypothesis is
any support, this is certainly one most widely extended. The
Fijian may sometimes be heard to bawl out lustily to his
own goul to return to him. Among the Karens, a man is
constantly in fear lest his other self should leave him: sick-
ness or languor being regarded as signs of its absence.
Among the northern Asiatic tribes, disease is ascribed to the
soul's departure. By the Algonquin Indians, a sick man is
regarded as having his ““ shadow ” ** unsettled or detached
from his body.” Like interpretations are met with among
the Australians and Tartars. A remarkable instance of the
survival of the primitive idea that the soul leaves the body
during sleep is instanced among certain Jewish sects: where
the prayer on awakening is one of thanks for the return of
the soul, and an immediate duty is the washing of handsand
face to cleanse away the impurities of this minor death.

THE CENTENNIAL SURPLUS,

Congress, prior to the opening of the Centennial, appro-
priated’ £1,500,000 toward defraying the expenses of the
same, and provided that, after the debts of the Exhibition had
been paid, the United States should be reimbursed before
any profits should be distributed among the stockholders.
After the Exposition was over, the Centennial Board of
Finance declined to refund the above sum to the National
Treasury out of the funds on hand, on the ground that the
same could be reclaimed by the United Statea only after
the accruing of profits, and that, as no profits had acerued,
the Exhibition not having paid expenses, the United States
was barred from taking any part of the balance in the hands
of the Board, and that said balance was the property of the
stockholders and was divisible only among them, Issues
were framed, and the controversy put in action in the United
States Circuit Court, which rendered decision in favor of the
stockholders,  The Government then appealed, and the
Judgment of the Supreme Court, delivered by the Chief Jus-
tice, roverses that of the court below, mainly on the ground
that the act of 1876 ““approprinted moneys to be paid back
under certain efroumstances, and the aceepting of them only
by the Board of Finanee created a linbility to repay it by the
act of 1872, The assots of the corporation were to be divided
among the stockholders only after the payment of all liabili-
ties; and unless the contract entered into oth
vides, it is elear the United States mu_lt‘ﬁo'p‘ntdr n full bef
the stoclcholders can claim distribution among themsel -
The million and o half of dollurs will therefore be paid into
the United States % et L )
This decision will, it is said, affect the in
of the permanent Exhibition in Philadelphis,
scription to that enterprise consisted in large part

tonninl stock worth some $500,000 at par. It was
that §500,000 could be realized thercon; but now
that its valae Is but 80 cents on the dollar, so that t

able capital, including §130,000 in cash, amounts



tish Journal of Photography) regarding impressions which
he claims to have obtained in asensitive plate exposed in total
darkness to the influence of a magnet—suid impressions be-
meats which would give another and more likely cause for
ing to his interpretation, in the absence of proof of the most
convineing and conclusive nature. »

Mr. Brooks places & horseshoe magnet, about 8 inches in
length, poles uppermost, in a dark box. Over the poles, and
about three eighths of an inch distant, he suspends a card
blackened with Indian ink on both sides, and pierced with
certain letters and geometrical figures. One eighth inch
above the card, he places his sensitized plate, so that the lat-
ter is thus half an inch distant from the magnet. The ex-
posure lasts from three to fifteén minutes, after which the
plate is removed and developed. Where the perforated parts
of the card have not intercepted the magnetic aura, or in-
fluence, or mode of motion, or vibration (the reade may
choose his own term), sometimes a negative and sometimes a
positive image is developed, as if ordinary daylight had had
access to the plate. It will doubtless astonish many to find
that a card is capable of intercepting magnetism, as it is cur-
rently believed that that natural force acts through all inter-
posed bodies—as would-be inventors of magnetic cut-offs
have discovered to their confusion. But this is not ordinary
maznetism—it is aura—od—the imponderable agent which
Reichenbach conceived and supposed to emanate from most
substances, and to affect people as well as sensitive plates.
Mr. Brooks wisely offers no opinion on the matter; but not
content with the remarkable statements slready made, he
adds that upon his plate appeared a portion of a word, which
was not in perforated letters on his'card screen. After exam-
ining the latter with great care, he discovered that the word
was printed on the card, but was illegible except when the
card was held at an angle, and then only very faintly, being
thickly covered with Indian ink. This spoils a good story
by making it too strong. If the card intercepted the mag-
netic aura so that the same could only act through the per-
forations in the first case, how could the same influence, act-
ing on another part of the card at the same time, go through
that card where the printed letters were impressed? And
why did it not reproduce all the printing on the card instead
of selecting o portion of a word? There is a mysterious dis-
cropancy about it all, which makes us think that Mr, Brooks
isa “medium.”

REMARKABLE RESULTS OF EVAPORATION AND
RAINFALL,

The general belief that all dry land on the earth’s surface
must necessarily be nbove the ocean level is erroneous. Land
is nbove the level of the seaonly where there is a direct water
communieation, by the drainage streams of the district,
with the ocean. But there are many instances where such a
communieation does not exist; and in such cases the drained
surface may as well be below as above the general ocean
level, where there are depressions in the soil.  Large regions

Scientific Amevican, R4

soparates { Central | fall. It recelves the drainage of a surface more then ten
Asia, m::lm :::vl:,n s times its own size; and if we suppose that three !ourth; of
On the other hand, there are o fow regons of perpetual | the water falling in rain is utilized by vegﬂallon.cdnn{ “0
rain. Thoese appoar to be, as far as they arc known, Cape | never reaches the utrcnmn:, lhcru'lu still the watersh ;o:;
Horn, at the southern extremity of South America, and the | two and s half times the Caspian’s area, bc'ai«leuhc rain whi
neighborhood of Sitka, at the southern part of Alaska Ter-| falls in that sea itself, which must be disposed of by evapo-
ritory, which formerly belonged to Russia, but which now ration; and such is undoubtedly the case. It is scarcely ne-
forms part of the United States. It follows, therefore, that  cessary to go into mlcuhlimf of the million of tons of water
over the rest of the earth the fall of rain must be very un- which the Volga and the Ural supply annually—a calcula-
equally distributed; and wo have compiled a series of obser- | tion which offers no difficulty whm.; we consider that the
vations ns follows, which gives the avernge rainfall per year average rainfall on the ground drained by those rivers is
in inches for soveral localitics, | nearly 12 inches, making 1 foot of water over a rurface of
| about 1,000,000 square miles; we leave this calculation to
AN - | our readers, merely drawing sttention to the en{:ormo::
amount of saline matter washed out by this water from t
m;!mn hnco"- Upsala, Sweden. soil through which and over which it flows. This salt is all
8 anubu“"‘ mh" R“l:'l" Copenhagen, Den- oy rried to the Caspian Sea; and as only pure water is re-
Brussels, Bc?;:::,:‘n' p::ﬁe Holland. moved by evaporation, the salt remains behind, and that
Stoekhol'm, Swedoen., ¢ body of water must necessarily become more and more salt,
Marsellles, France. Coblenz, Germany. Glas- up 1o the point of saturation, which is now nearly reached,

w, Scotland. being already much salter than the ocean.
Rotiseticon. Hollesd trasbsg, Germany. - Lis- | 100 Osspian fes belog arescy I

s i { course of less
bon, Portugal, The rivers continuing to pour in water, o

Revase I, )hdcf Rome, Italy. urity than that which evaporates, the process goes on; and

g- viwess ﬁn':%l and “": Isle of M‘“-y rhls c’;midcmliun solves not only the question in regard to

Ay anoat Matow, Eortugel. . Sodce, THly. the salting of this particular lake, but of all lakes having no

80. ... g::;:.’, &‘g..:,‘:, i indlae £ ' outlet, and also the question, 80 often asked : Where does the

110 ... Coimbra, Portugal. salt of the ocean come from? The ocean is, in fact, nothing

estern o tral but a huge lake without an outlet, into which all the rivers

A:: :: :tuned mo:ﬂt‘f ;m m:nw.;,(:::ply of the earth cont.im.xc to pour their impure waters, while no-
from rivers; these lakes are without communication with the thing but pure distilled water is taken out by evaporation.
ocean, but they are all situate on & table land, some of them | Even the ocean, therefore, must steadily increase in its salt-
many hundred feet above the ocean level.  But they all dis- ness, and only its immense size retards the change which will
pose of their supply of water by evaporation. take several thousand years to become appreciable to man.

Every such locality forms a water system by itself, sur- -0
rounded as it is on gl sides by mountain ranges, without any A Time Ball in New York City.
Jocal depression 10 permit the exit of the water; thus all the | An armangement has been concluded between the Super-
rain received must necessarily be disposed of by simple intendent of the United States Naval Observatory at Wash-
evaporation. ington and the Westem Union Tclegnpb- Company, for the

When we proceed westward from these lakes of Central /purpose of disseminating the standard time, as determined
Asia, the elevation becomes less and less until we reach the | daily by the Naval Observatory, to shipowners and masters,
Seaof Aral, which s the largest of these inland seas, cover- | business men in general, railways, chronometer makers, and
ing about 10,000 square miles: its surface has been found to | others, and to the public generally. In pursuance of this
be only 21 feet above the level of the ocean, while our Great 8greement, s time ball of large size is to be dropped daily
Salt Lake in Utah is not less than 4,220 feet above the sea. from the towerof the Western Union Telegraph Company’s
Proceeding further west, the ground is still more depressed, | main building at New York city; and arrangements will be
and gives evidence that a gradual sinking has taken place to- made for controlling .pubhc clocks in New York and other
wards the shores of the Caspian Sea, which at its nearest Pplaces. and also for distributing the noon signal of the Uni-
point is scarcely 100 miles west of the Sea of Aral, but of ted States Naval Observatory to various cities in the United
which the surface is 112 feet below that of Aral, and 86 feet States having more than 20,000 inhabitants. In New York,
below the level of the ocean. It is the largest body of water at 11h. 55m., a time ball will be hoisted halfway up the
in existence which has no communication with the ocean.  iron flagstaff on the tower of the Western Union building at
It separates the southeastern extremity of European Russia the corner of Broadway and Dey street.  This ball is 3 feet
from Asia, and it covers a susface of about 100,000 square 8 inches in diameter, and can be seen by all the shipping
miles; it is soparated by a high mountain chain from Persis, 1ying at the New York and Brooklyn docks and on the New
a great portion of which empire is sitnated in the largest of { Jersey shore, as well as by all vessels lying in the bay, even
the four or five rainlessbelts. This belt extends through the | beyond quaraatine. For long distances an ordinary ship’s
whole of Central Africa and Southwestern Asia, as far as glass will be needed. Tt can also be seen on Broadway from
the sources of the river Indus. This sea, therefore, receives Tenth street nearly to the Battery and from suitable posi-
no supply of water of any importance from the south; and | tions it can be seen by a large majority of the citizens of
on its eastern side only one river of any importance empties New York, Brooklyn, Hoboken, Jersey City, ete.
itself into it. Thisriveris the Attruck, which has its source | The ball will remain at half mast from I1h. 55m. to 11h.

in the Persian mountain chain mentioned. The western
shore receives the waters of several rivers, among which are
the Kooma, the Terek, the Koor, the Avan, etc.; but the
northern side receives an enormous amount of water from
two large rivers, the Volga and the Ural. The first is the
largest river of Europe, having a length of 2,800 miles; it

that are below the ocenn level will not necessarily be entirely | drains o surfaco of not less than 640,000 square miles, more

58m. At 11h. 58m. it will be hoisted to its highest point,
about halfway up the main staff—that is, over 250 feet above
the street. It will be dropped by an electrie signal at ex-
actly noon by New York time. The longitude of New York
being assumed to be that determined by the United States
Coast Survey for the City Hall. 12h. Om. 05.00 New York
time=11h. 47m. 405,58 Washington time. 12h. Om. 0s.00

flled with water, because as o rule the amount of evapora-

tion far surpasses the amount of rainfall.  To realize this |
fuct, we have only to consider that one quarter of the terres- |

trinl surface is land and the rest is water; and it is certain
that the evaporation from the land cannot amount to much,
compared with that from the aqueous surface. It is true

that vegetution throws some watery vapor into the uir; but |

%o on the other hand vegetation consumes a great deal of
water, the elements of which are fixed in the plants, We may
assume, therefore, that the evaporation from three quurters of
the carth’s surface, occupled by ocenn and lakes, provides
all the water fulling on the whole; therefore, as a rule, the

evaporstion from n given surface of land surpasses the

wmount of rafnfull,  The formoer differs for every climate,
but i for ench speelnl belt of lntitude o much more constant
quantity than the amount of rainfall, which, by pecaliar
local circumstances, such a8 mountain chaing, alr currents
nsconding from arid plains, eto., is often so much interfored
with o to leave In some places rainless regions: such dis-
tricty are the southorn extromity of Californis, and New

Mexico, near the mouth of the Colorndo river, and there is |

nuother o the center of the Mexican Republie, and still an-
other in n very elongated strip of land with its nelghboring
sea extonding along the western coast of South Ameriea,
from Peru to Chill. A larger surface of this kind is found
In Central Asin, In and sround the great desert of Gobi or
Shamo, situatod in Mongolin and  Ohinese Tartary.  But the
Inrgost ruinless surfoce Is that which extends in Northern

oxtremity, over o width of not Jess than 1,000 miles in an east
by north direction,
surrounding landy, Including Arabls, and a narrow belt of it
pusses through Asls and Persin.  In the last named country,
u long strip of country, extending some 200 miles on ench |
wide of the 70th meridlan of longitude east of Greenwich |

| than hulf the area drained by tho Mississippl and the Mis-  New York time=4h. 56m. 1465 Greenwich time.
souri, and more than the whole of the watershed of the! If, on account of high winds, ete., the ball fails to fall at
mighty St. Lawrence, which with its chain of large lukes 12h. Om. Os, it will be kept at the mast head till 12h. 5m.,
drains a surface of 600,000 square miles, The latter river, and then dropped at 123h. Sm. 0s.  In such cases, a small red
the Ural, which belongs as much (o Asia as to Europe, form- | flag will be hoisted at 12h. 1m. and kept flying till 12h. 10m,
ing as it does a part of the southern boundary between the | The time of falling ef the ball will record itself automati-
two continents, has a length of somo 1,050 miles, and draing | cally, by electricity, near the standard clock of the Western
| surface estimated to be nearly equal to that of the Casplan | Union Company (which is regulated by signals from the
|Sea.  Bast of the Ural, several other considerable rivers, | Washington Observatory); and if by any cause it does not
each about as large as our Hudson, Delaware, or Susque- | fall procisely at noon, its error will be known. In the even.
hanna, pour their waters also in the northern extremity of | Ing papers of the day, and in the papers of the next morn-
| the Caspinn Sea; and it is no wonder, therefore, that old geo- | ing, & notice will be regularly inserted, stating whether the

It covers a large part of Egypt and the |

graphers, who did not know that Its lovel was below that of
the ocean, and who had no fdes of the results of powerful
“evaporation, were unable to aecount for the disposal of all
this mass of water, and so thoy Imagined that there was o

subterranean outlot toward the Black Sea or the Persion |

Gulf. Kircher, in his book on the subterranean world, gives
o picture of this supposed channel, traversing ot great dopth
the bases of mountain barrlors and passing under the beds
of rivers, ole,

These suppositions wore doefinitoly set ot rost by the dis
covery that tho surfaco of the Casplan Sea, ns before stated,
is 88 feot below thoe surface of the ocoan; while the sur-
rounding shores, eapecially fn the north and northeast, ex-
tend for many miles na an alluvium, also below the ocean
level. These data wero ascortained many yoars ago by the

; |survays for canals construotod with the Intention of estab-
Afrien, beginning some 800 miles inland from the woestern |

lishing water communication hotween the Caspinn nod Black
Seas by moans of & canal uniting the Volga and the Don,
At one polnt these rivers uro close together; but the Don
flows into the Black Ses, and the Volgs, as woe have stated,
into the Casplan,

The Onaplan Bea is a forcible ilustration of the fact that
the evuporull.on on i given surfuco may for surpass the raln-

ball foll at the correct time, and if not, then Its error fast or
slow, In thisway, evon signuls which high winds or other
causes havo provonted from being given precisely will still
bo avallable for the regulation of clocks and chronometers.

This ball will therefore serve to regulate the clocks of New
| York city to standard New York time, and will also serve to
correot chronometers of ships lying in the harbor.

y > core—
Business Stagnation In Germany,

Horr Krapp, of Essen, Gormany, the great gun maker,
has lsuod o momorandum to his workmen, dilating on the
present stagnation of business, and the short hours necessi.
{tated by the restriction of the market.  Herr Krupp exhorts

his men to submit with patience to the passing slackness and
reduced wages, and points to the conduct of the laboring
classon In England, undor like ciroumstances, a8 an examplo
not to be followed, England has had its perlod of industrial
notivity and prosperity,  * England has grown great and
powerful by her industry. Then her working moen have
formed trades’ unions, and struck work for the purpose of
enforoing higher wages. Tho consequence has boen that the
work of England has, to a groat extent, been carried abroad,
That ought to be u warning to us,"
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of tension at all parts of tho blade lies one of the principal
elemonts necessary to the production of a good saw, and
blade can hardly have any mechanical operation performed
upon it without affecting its tension and straightness. In
the use of saws, it is found that band and frame saws are,
under ordinary conditions, comparatively easily kept true
and straight; whereas hand and circular saws aro readily
affected by severnl canses, among which the most prominent
is the setting of the teeth. The blades of circulnr saws,
moreover, frequently become hot, and the heating of o
blade is almost certaln to impair its straightoess, and hence
the equilibrium of its tension.

The set of a saw tooth should all bo given to the tooth it-
self, and in no caso should it extend below the bottom of the
tooth into the solid blade; because in that case it affects the
straightness of the same and renders it liabie to break. The
harder any cutting tool is, the more cutting duty it will per-
form without becoming dull. On the other hand, the
strength depends upon the degree of hardness or temper. In
a saw, the temper is made to conform to the requirements
of strength and olasticity, the latter clement Including its
resistance to becoming bent or taking a permanent set, if
bent much out af the straight line; and this degreo of tem-
per (which is shown by a blue color) 18 found to be the high-
ost which it is pragticable to give to the saw teeth: which, be-
ing formed out of the plate itself, are necessarily of the same
temper as the plate. Furthermore, the blue shows the high-
est temper which it is practicable to give to the teeth, and
still allow them the capability of being bent to obtain the
sot. Indeed, it is only from the fact of their being weakened
by the spaces between them that they will permit of being
set without becoming broken; for were we to attempt to set
the salid edge of a plate or blade, it would break, if proper-
ly tempered. If then, in setting saw tecth, weo allow the
setting to extend below the tooth, the strength of the latter
is destroyed, and the straightness of the plate or blade is im-

What is commonly ealled a buckle or a bend in a saw plate
is known to the trade as a tight or a loose place, meaning
that the want of straightness is produced by parts of the
blade being unduly contracted or expanded; and all the ef-
forts of the straightener are directed to the end of removing
the contraction or of accommodating the expansion, so that,
the unequal tension or strain being removed, the plate will
be true and straight. If we take a saw plate that is quite
true, and lay it upon a truly planed iron plate and allow it to
become first heated and then cooled thereon, we shall find
that it has become warped by the process, and it is apparent
that the warping has been produced by the expansion and
contraction of the plate, and possibly mainly from irregular
heating and cooling; for it is impossible to insure that the
heat can be imparted to and extracted from the plate equally
in all parts. The varying widtbs, the extra exposure of the
teeth due to their partial isolation (and hence their increased
susceptibility to heat and cold), and other elements, wouldall
canse inequalities in heating, against which it would be im.
possible to provide. The circular saw affords the best ex-
ample of the vicissitudes caused by unequal tension, as well
us the most striking instance of the minuteness and skill in
mechanieal detail required in the saw straightencr's art,

Suppose, for example, that we have a circular saw of threo
feet dinmeter, and that it is made straight and true, and with
an equal degree of tension existing all over it. Let its clr-
cumference travel at a speed of 2,500 feet per minute: it is
obyious that the centrifugal force generated by the motion
will tend (and actually does, to a slight extent) to expand the
saw plate, and it is equally obvious that this expansion de-
creases in amount as the center of the saw is approached.
The equality of the tension on the plate is destroyed; and
though stiff and true when in s state of rest, the saw is loose
on the outside (or, in other words, conter-bound) when ro-
tated, the looseness of the plate decreasing from the cireum

ference towards the center ns the radius shortens.  As a con- |

sequence the extreme edge will, when in motion, flop over
from one side to the other, secording to the side on which
the duty offors the most reslstance; and this resistance will
vary, from the curves in the grain in the wood, from knots,
and from a variety of more minute causes. [t follows, then,
that the sawing cannot be smooth, and that, as the saw bends
or flops over on one side, the opposite side of the blade will
come into close contact with the work, entalling friction and,
as a result, heating; the lattor will cause the saw to dish, and
to remain permanently dished,

Tho method employed by the saw atraightener Lo compen-
gate for the expansion due to the centrifugal motion is to
place upon the saw o tension insufeiont to dish the saw whoen
at rest, nnd yot sufficient to nccommodate the expansion dug
to the centrifugal force, This he does by the delivery of
blows upon the plate, the offect of which will be to ereate o
tension suflicient to tond to enlarge the plate without over-
coming the resistance to enlargement offered by the plate it
self until such time &s tho centrifugal force diminishes this
resistance: when the teosion follows up the advantage af.
forded by the centrifugal force, and holds the plate from be
coming loose on its outer circumference. If from an error
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the result is that 1t dishes, as shown in Fig, 1. 8o that one
side contacts with the work; and if the saw teeth meet with
different resistancos
22'4:9:1. on its two sides
(Which may occur
from thoe waves In
the grain of the
timber, or from oth.
er causes), the dish
will jump from one
#lde to the other of
the saw, because,
from being rim-
bound, It js impos-
sible that it remain
straight.  And as
soon as it is forced
over the straight line, it springs to the disbed form, which is
the only one eapable of accommodating the tension, Now
when it is remembered that cutting out the metal to form
the teeth weakens the saw, rendering it more susceptible to
expansion from the centrifugnl force, and that the number
and the depth of the teeth, and the temper, thickness, and
size of the saw, as well as the speed at which it rotates, are
all etements tending to vary the force and effect of the cen-
trifugal motion, it will be readily perceived that it requires
unusual {udgment and skillful manipulation to ennble the
workman to give to a saw the exact amount of tension called
for by the particular circumstances under which it is to op-
erate. Yet o skillful are some ot the straighteners that they
have been known to remedy o defect in n saw from the de-
livery of a single light blow.

The blows delivered are in no case quick ones, nor are
they sufficient to leave an indentation or impression upon
the saw blade or plate. Each is given with a view either to
create or remove tension, and not to give to the metal a per-
manent set; and although in explaining the method of ma-
nipulation it will be necessary toshow, in the illustrations, the
hammer marks, it is to be understood that those marks are
not visible upon the work, and are only employed to denote
where the blows were delivered.

In Figs. 2 and 8 are shown the hammers used by the saw
straighteners. The first is called a ** doghead.” Its weight
is about 3 1bs., its diameter is about 1§ inches, and its length
is about 53 inches. Its handle which is about 14 inches
long, stands at an angle of
85° to the body of the
bammer. Its face is round-
ing, and of an even sweep.
That shown i*Fig. 3 is
called a blocking ham-
mer; the face at A is
slightly rounded. In Figs,
4 and 5 are presented the
straightening blocks; that
shown in Fig. 4 is of iron
faced with steel. The face
is bright, smooth, ana
slightly rounded. Fig. §
represents a wooden block
upon which the straightening of the finished saws is per-
formed.

Tho doghead hammer, Fig. 2, I5 used mainly for strotch-
ing, that is, for removing o tension. The reason for its
handle being ot an angle ls that by this means the handle of
tho hammer stands, when the blow Is delivered, in the line
of the hammer's
motion ; hence
the blow deliv-
erod s u dead
that is to
say, It has ax it
tle spring or re
bound as possd
ble. By this
moeans tho effect
produced by the
blow Is kept ot
o maximum; and
the speed of the hammer belng comparatively slow, it does
not leave hammer sinks or marks upon the saw plate or
blade,

‘ The part of the saw plate being operated upon must al
ways be kept flat upon the anvil, 80 that the blows will be

| received on a solid: otherwise they would distort the blade

{ by bending it instead of strotehing it. The motion of the

ﬁ!/ %,

one,

Iy in all directions, as shown in Fig. 6, at A, in which the
dark center shows where the hammer fell, and the radiating
Innm denote the stretching effects of the blow. At other
times, tho direction in which the hammer falls is aslant, os
shown in Fig 6, at B, in which the hammer, while falling,
travels also in
the direction
denoted by the
arrow, U, the
stretching of-
fects of the
blow being de-
inoted by the
radial lines
around the cen-
ter, nt B. The
| motion of the
hammer, how-
| ever, is never varied 8o as to travel towards, but always away
from, the operator, the saw (if not a circular one) bhoing
turned end for end upon the straightening block when neces-
sary.
The method of using the blocking hammer, shown in Fig,
3, is as follows: The shape of the face of the hammer, in
conjunction with the line of motion in which it falls, deter-
mine the direction in which the effects of the blow shall ex-
tend. If, for example, the face, A, of the blocking bammer
were flat, and the blow fell vertically true, the effect of the
blow would radiate equally on all sides of the spot which
| received the blow. If, however, the fuce, A, of the blocking
hammer, while falling, traveled also Iaterally, the effects of
| the blow will be greatest on the side towards which the Int-
eral travel took place. Thus, in Fig. 7, if the hammer, in
falling, traveled from B towards the bammer mark shown,
= the effect of the
Fig. 7. blow would be

Fig. 6.
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i = as denoted by
§ o the radial lines;
% while if the po-

sition of the

c bammer face

were turned to
a right angle,
and a blow were
struck with the
hammer travel-
ing laterally from C towards the hammer mark shown, the
effects upon the plate would be in the direction denoted by
the radial lines, shown at C. The curve of the fuce of the
blocking hammer, at A, also has an influence in ex*ending
the effects of the blow forward;and the result of these com-
bined elements is that the blows lift the plate in front of
them, so that, if blows were delivered as shown in Fig. 8 at
A, the plate would Lond upwards, assuming the shape de-
noted by the dotted lines at that end: while by blows deliv-
ered in the direction indicated by the marks at B, the plate

Fig. 8.

or blade would curl up, as shown by the dotted lines at that
corner of the plate.

A saw plate or blade may have a bend in it that is not dis-
cernible to the unpractised eye; and yet the expert work-
man will readily detect the defect as the saw lies upon the
straightening block; and all the coarser defects can be at-
tacked and remedied without sighting the plate at all. But
when the finer part of the straightening is to be performed,
[and the tension of the blade, as well as its straightness, is to
| be perfocted, the workman casts his eye along the blade
nearly in a line with its length, when, the light coming in
| front of the operator, any unevenness upon the bisde will
be denoted by shadows, us shown in Fig. 0, which represents

LA

i
o

l.n ordinary handsaw being sighted, the shadows showing
the want of straightness,  Having detected the part of the

of judgment the tension is insuficient to sccommodate the | doghead hammer, shown in Fig. 2, is sometimes such that it | blade which Is out of true, the workman reverses the posi-
centrifugal force, the saw becomes loose in the middle, or, “ strikes the plate or blade fair, so that its effects extond equal- | tion of the blade, holding It in his hands as shown In Fig,
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d he then bends the plate slightly backwards and for-
m {he objoct of which is as follows: The defects in the

plate exist by reason of some part being either unduly ex-
panded or contracted, thus creating undue local tension in
one place, and removing the natural tension in another, The
workman, when bending the plato backward and forward,
finds that the loose place (or, in other words, the expanded
part) moves easily, while the contracted part offors n rvslu.l-
ance to the bending movement; so that, by noticing the
amount of the movement during tho bending, the workman
discovers where the contracted part is, and he proceeds to
remove it by stretching the blade in that spot.  Thus while
straightening the blade its tension s also equalized, giving
to the plate a uniform resistance to its becoming bent or
sprung. During the hammeoring process, the straight edge
is frequently applied to the blade as a guide to test the work
by. If, while attacking the necessary places, the saw blade
does not lie solid upon the straightening block, the hammer
will drum, as it is called; and the effect of the blow will be
to streteh the outside skin of the saw blade, causing it to
rise up because of its being clongated. Thus, were the blade
to be hammered all over one face without bedding solid on
the block, it would become bow-shaped, the face struck be-
ing the convex side.

In Fig. 11 is shown a saw blade having a loose place in the

middle, as denoted by the shade shown upon the face. The
method of attack here would be to deliver the blows denoted
by the marks shown at A and B, using the doghead hammer
for the purpose. The parts so struck would be stretched,
giving room for the loose place to flatten, and taking the
undue tension from the outer surface and imparting it to the
loose place, the saw becoming slightly elongated by the pro-
cess. If, howerver, the bending process or test showed the
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Fig. 14, ot B, are dolivered, which will remove the kink.

tions or expansions of parts may be induced; and it not un.
frequently happens that a kink and a twist, or a twist and «
loose place, may bo attacked at the same time, Numerous
combinations of contracted or expanded places may of course
exiat in n blade, and the process for removing one may be
modified or earried on in conjunction with that necessary to
remove another; the principles employed, howover, are in
all oases those explained above, the application being varied
{o suit the clroumstances, :

In the edgo view of Fig. 16 is shown a circular saw dished;
and here It may be
noted, that in this case
as well as when the
saw ia out of straight,
the first thing todo in
to get the dish out, nnd
afterwards proceed
with the straightening.
To remove the dish,
tho saw i placed upon
the block with the con-
cave side uppormost;
and the blows are de
livered with the dog-
hend in the places de-
noted by the marks shown on the face view of the saw in
Fig. 156, The testing of the saw is made by bending it, by
sighting it, and by applying o straight edge to its surface,
Some circular saws are too thick and strong to be easily
bent, and in that case the bending test is omitted. If a cir
cular saw s atwist or has a Kink in it, the method of attack
is the same as that already described for similar defects in
hand or frame saws: except that, as before explained, a
slight tension is left upon the outer diameter so as to allow
for the expansion of the saw created by the centrifugal mo-
tion and foree. A s

I7er 15,

Communications,

Our Washington Correspondenco,
To the Editor of the Soientific American :

The letter of the Commissioner of Patents to the Scere-
tary of the Interior on the general management of the Pat-
ent Office has heen followed bya meeting of the different
heads of bureaus of the Interior Department, for a general
interchange and comparison of views and a discussion of
the reports submitted by them upon the subject of civil ser-
vice reform as applicable to the department. General Spear
earnestly advocated the system of competitive examination,
which prevailed in the Patent Office for several years before
it was ignored by Secretary Chandler from the failure of
Congress to provide means of paying the Civil Service Com-
mission. It is to be hoped that competitive examination will
again be the rule in making appointments, instead of the
question as to a man’s usefulness as a politician, as the
examinations formerly made undoubtedly led to a great im-
provement in the examining corps during the time the sys-
tem was in force. But in forming a new set of rules to
govern the competitive examinations, should this system be
adopted, those who will have the matter in charge should
see that the questions asked the applicants have some con-
nection with the duties they will be called on to perform.
Under the old Civil Service Commission a large proportion of

contraction to be in the middle of the blade, the doghead
would be used to deliver the blows shown in Fig. 12, at A. |
which would stretch the metal there, removing the contrac- |
tion and equalizing the tension. Suppose, however, that the |
saw was atwist, as shown in Fig 13: the method of attack

the queries asked would not have the least possible connec-
tion with Patent Office business, such, for instance, as geo-
graphical, historical, and astronomical questions, that would
have been very proper if put to applicants for pedagogue-
ships, but which could not, when answered corrcetly, give
any indication as to the answerer's knowledge of mechanics
or patent law.  Such questions as these could be readily an-
swered by young men just fresh from school; while old Pat-
ent Office examiners, who had learned these things in their
youth, but in the course of acquiring the requisite knowledge
of the classes of inventions under their charge had forgotten
them, had, consequently, to take back seats, and sce beard.
less youths who did not possess a tithe of their technical
knowledge, and who in some cases actually knew nothing of
the classes to which they were appointed, pass over their
heads to higher positions.

Bids were to have been opened to-day at the Post Office
department for supplying postal cards for four years from
the first of May next.  The advertisement required the bids
to be for cards conformable to the sample furnished by the

would be to take the blocking hammer, and deliver the blows
denoted by the marks shown, using tho hammer so that,
while falling, it would travel laterally slightly from the work-
man. The blade would be placed upon the hlock with the
drooping side downwards, because the effect of the blows of

the blocking hammer is, as before noted, to 1ift the plate in |

front of them.

If one edge of the saw blade had o kink or wave in it, as
shown in Fig. 14, the method of procedure would be as fol-
lows: The blade would be placed upon the block with the
hollow side of the kink downwards, as shown in Fig. 14,
aod the blows shown at A would be delivered. The effect
of these blows will be to stretch the metal of the plate, re-
moving the tension behind the kink, and producing a ten-
alon tending to 1ift the part kinked. The plate Is then turned

department, and this sample was one with different tints to
the two faces—a buff and a pale green. A number of the
| leading paper manufacturers having represented to the Post-
master-General that this would virtually establish a monopo-
{1y in bidding, as but two or three manufacturers had the
machinery necessary for this kind of paper, and that the re-
sult would bo that the department would be compelled to
pay o larger nmount for the cards, the Postmaster-General
decided to reject nll bids, and to eall for new proposals for
card such as can be made by any first class paper maker.
The Agricultural Department is continually troubled with
applications for seed; but its distribution has ceased for the
| season, except to those districts of the West which were af-
flicted by grasshoppers in 1876, and for which a special ap-
propriation was made by Congress a short time before the

upside down, and the blows denoted by the marks shown h\’ not thereforo be responded to, and parties outside of the

grasshopper districts will save time and trouble by not mak.

In performing any one of thoso operations new contrac [ ing application,

Congress Inst session appropriated $18,000 for the PUrposs
of wending n commission to investigate the grasshopper
plague, and suggest remedies for the reliof of the suffering
furmers whoso crops have been yearly devastatod by this rg-
pucious inseet,  The President has appointed Professor ¢,
V. Riley, State Entomologist of Missouri; Professor Cyruy
Thomns, Entomologist of Hlinois; and Professor Packard, of
Salem, Mass,, as the Commission,  This action is the result
of n conference held in Nebraska by the Governors and
prominent men of the States and Territories interested,
in which Professors Riley and Thomas each took a promi-
nent part,  The commission is an excellent one, and will
probably make o report of great value. They propose to go
as far west as the breeding places of the insect, and study
its habits, and from them deduce a plan for its destruetion,
it possible. The Southern farmers are reported as grumbling
at the neglect of their section, and ask: If the grasshopper
is to be investigated, why should not the habits of the tohse.
co or cotton worm be examined by o commission also? They
think they have as much right to a commission as the West-
orn sgriculturists,

Washington, D. C. OCCABIONAL,

—~—,—vere—
[For the Sclentifie American,)
IMPORTANT OBSERVATIONS ON THE ROCKY MOUNTAIN
LOCUST, OR “GRASSHOPPER"” PEST OF THE WEST,

DY PROFESSOR O, V. RILEY.

In a few weeks the ravages of the Rocky Mountain locust
(caloptenus spretus) will, in all probability, be creating more
attention than ever, as the area threatened by the young
insects is larger than ever before, beginning in Southeastern
Dakota, including the Southwestern half of Minnesota, the
Western half of Towa, 4 counties in Northwest and 12 in
Southwest Missouri, Benton County in Arkansas, Texos
from that point to the mouth of the Sabine river, thence
along the Gulf to Austin, and more or less all the country
west of these points to the mountains. In view of this prob-
ability, the following observations, which are largely ex-
tracted from my ninth report, now going through the press,
and which are here recorded for the first time, will doubtless
prove of interest to your large circle of readers: I propose
to follow them with the results of a series of experiments on
the eggs and the young insects, witha view of most effectu-
ally destroying them, which experiments these observations
will render more intelligible.

DOES THE FEMALE FORM MORE THAN ONE EGG MAss?

Whether the female of our Rocky Mountain locust lays
her full supply of eggs at once, and in one and the same hole,
or whether she forms several pods at different periods, are
questions often asked, but which have never been fully and
definitely answered in entomological works. It is the rule
with insects, particularly with the large number of injurious
species belonging to the lepidoptera, that the eggs in the
ovarices develop almost simultancously, and that when ovi-
position once commences it is continued uninterruptedly
until the supply of eggs is exhausted. Yet there are many
notable exceptions to the rule among injurious species, asin
the cases of the common plum curculio and the Colorado
potato beetle, which oviposit at stated or irregular intervals
during several weeks or even months. The Rocky Moun-
tain locust belongs to this last category; and the most casual
examination of the ovaries in a female taken in the act of
ovipositing will show that, besides the fully formed eggs
being then and there laid, there are other sets, diminishing
in size, which are to be laid at future periods. This, I re-
peat, can be determined by any one who will take the trouble
to examine a few females when laying. But just how often,
or how many eggs each one lays, is more difficult to deter-
mine. With spretus, Thave been able to make comparatively
few experiments, but on three different occasions I obtained
two pods from single females, laid at intervals of 18, 21,
and 26 days respectively. I have, however, made extended
experiments with its close congeners, femur rubrum and
Aflanis, and in two cases with the former have obtained
four different pods from one female, the laying covering
periods of 58 and 62 days, and the total number of eggs laid
being in one case 96, and in the other 110. A number
of both species laid three times, but most of them—owing
perhaps to their being confined—laid but twice. They
couple with the male between each period, and I have no
doubt but that, as in most other species of animals, there is
great difference in the degree of individual prolificacy.

I bave froquently counted upward of a hundred ova inthe
ovaries of apretus, and as the largest and most perfect Fﬂ
scldom contain more than thirty, we may feel confident that
the Rocky Mountain locust will sometimes form as many as
four pods, and perhaps even still more.
The time required for dril ing the hole and completing
the pod will vary according to the scason and the tempers:

ber last year, when there was frost at night and the in-
sects did not rouse from their chilled inactivity till 9 o'cloc

i close of the sesalon. Applications from other sections can-

ture. During the latter part of October, or early in Novem- A




:”“'!lbdumn. decisive the
earried on a series of experiments which
. the
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upper or head ends of the outor rows nre nocessarily bent | ments which freed it from the earth, and which now burst
10 the same extent over the luner rows—the egga whon Iaid | the skinon the back of the hesd,  The body Is then gradually
being somewhat soft and plastie. There is, consequently, an | worked from its delicate covering until the lust of the hind
legs is free, and the exuvium remains, gencrally near the
point where the animal issued from the ground, as a little,
white, crumpled pellet.  Pale and colorless at first, the full-
born insect assumes its dark gray coloring in the course of

—_

Fig. 5. ;

 already explained (Report VIT, page 122) how, by

the

i_.
g

a eylindrical hole

in the ground in which to consign Fig. L
ber oggs. The sbdomen

stretchos to its for this pur-

Dose, and the. is generally o '3

less oblique. 2 ed) If we «
could o

1

Rocxy MouNTamy Locvsr.—a, @, @, female laying; 8, eggpod partly
broken; ¢, Joose eggs; d, burrow showing oviposition; e, completed pod;

7, covering to one.,

‘horny valves at the end of her abdomen (Fig. 1),

Eoe or Rocxy Mousraix Looust.—g, scalpture of outer shell; 8, same
more enlarged; ¢, with the outer shell removed, just before batching; d ¢,
Folnts where the shell s ruptared.

irregular channel along the top of the mass (Fig. 4, ¢) which
| is filled only with the same frothy matter which surrounds
each egg, and occupies all the space in the burrow not occu-
pied by the eggs. The whole plan is seen at once by a ref-
erence to Fig. 4, which represents, enlarged, a side view of
the mass within the burrow (a) and a bottom () and top ()

moved.

HOW THE YOUNG LOCUST ESCAPES FROM THE EGG.

Carefully examined, the ezg shell is found to consist of
two layers. The outer layer, which is thin, semi-opaque,

a pair of sponge-like exsertile organs (Fig. 3, A) that are nor- | and gives the pale cream-yellow color, is seen, by aid of a

Fig. 8.

brought close together, an eggz
would be seen to slip down the
oviduct (j) along the ventral end of
the abdomen, and, guided by a little,

the horny valves (which are admira-
bly constructed, not only for drill-
ing, but for holding and conducting
the egg to its appropriate place), and
o issue at their tips amid the mucous

d . fluid already spoken of. Then fol-
lows a period of convulsions, during which more mucous

finger like style (g), pass in between

mally retracted and hidden beneath high magnifying power, to be densely, minutely, and shal-
the super-anal plate near the cerci | lowly pitted; or, to use still more exact language, the whole
(Fig. 8, 9), a frothy mucous matter,  surface is netted with minute and more or less irregular,
which fills up the bottom of the hole. | bexagonal ridkes (Fig. 5, a, ). The inner layer is thicker,
Then, with the two pairs of valves

of a deeper yellow, and perfectly smooth. It isalso translu-
cent, so that, as the hatching period approaches, the form and

it. The outer covering is more casily ruptursd and is ren-

ing is =0 very tough that a very strong pressure between one's
thumb and finger is required to burst it. How, then, will
the embryon, which fills it so completely that there is scarcely
room for motion, suceeed in escaping from such a prison?
The rigid shell of the bird’s egg I8 easily eracked by the beak
of its tenant; the hatching caterpillar, curled within its egg
shell, has room enough to move its jaws and cat its way out;
the egg coverings of many insects are so delicate and frail

material is elaborated, until the whole end of the body is ' that the mere swelling of the embryon affords means of es-
bathed in it—when another egg passes down and is placed cape; those of others so constructed that a door flies open or

in position. These alternate processes continue until the
full complement of eggs are in place, the number ranging
from 20 to 35, but averaging about 28.  The mucous matter
binds all the eggs in o mass, and when the last is laid, the
mother devotes some time to filling up the somewhat nar-
rower neck of the burrow with a compact and cellulose
muss of the some material, which, though light and easily
penetrated, is more or less impervious to water, and forms a

very excellent protection. (Fig. 4, d.)

Bao Mass or Rocy Mousrany Loousr.—a, from side; b, from be-

neath; ¢, from above—enlarged.

PHILOBOFILY OF THE EGOG MARS,

To the casusl observer the eggs of our locust appear to be
thrust Indiscriminately in the hole made for their reception,
A more eareful study of the egg muss or gl pod will show,
however, that the female took groat palns L0 arrnge them,
not only 50 &s to economize ns IMUCH KPHCO B8 possible con-
slstent with the form of each ogg, but 50 as 10 hest facill
tate the escape of the young locust; for as the boltom eggs
wore the fisst lnld, and are geoerally the fiest to hateh, thelr
fsaue would, in their offorts to escape, disturb and injure the
other oggs, were there no provision against sueh o possibility.
The eggs are, indeed, most carofully placed side by side in
four rows, cach row gencrally contalning soven. They
oblique a little crosswise of the cylinder. (Fig. 4, ) The
posterior or narrow end which issues flist from the
is thickened and gonorally shows two pale rings around the
darker tip (Pig. 8, «). This s pushed olose sgainst the
bottom of the burrow, which, being eylindrical, does not per-
mit the outer or two side rows to be pushed quite as far
down as the two loner ones; aud for the very same reason

a lid lifts up by a spring, whenever pressure is brought to
bear; in some, two halves open, as in the shell of a muscle;
whilst in a host of others the embryon is furnished with a
specinl structure, called the egg burster, the office of which
is to cut or rupture the shell, and thus liberato its ocoupant,
But our young locust is deprived of all such contrivinces,
and must use another mode of exit from its tough and sub-
clastic prison. Nature accomplishes the same end in many
different ways. She is rich in contrivances. Every one
who hns been troubled by it must have notieed that the

family. are armed with spines. On the four anterior legs
these spines aro inside the shank; on the long, posterior legs,
outside. The spines of the hind shanks are strongest, and
the terminal ones, on all legs, stronger than the rest,  There
can be no doubt that these spines serve to give a firm hold to

a more important pre-natal purpose.

When fully formed, the embryon s seen to lo within its
[ shel), as at Fig. 5, e.  The antenne curve over the face and
l botween the jaws, which are early doveloped, and with their
gharp black teeth, reach on to the broast, The logs are folded

shanks reaching toward the mesostornum,

Now, the hatching consists of a serles of undulating con-
| tractions and expansions of the several joints of the hody, and
| with this motion there is alight but constant friction of the
“ tips of the jaws and of the sharp tips of the tibial sploes, as
{ nlwo of the tarsal elivws of nll the logs, ngainst the shell, whioh

oventunlly weakens between the poluts  and ¢, and finally
glves way there. It then easily splits to the oyes or beyond,
| by the swelling of the bhead. By the same undulating move
ments the naseent larva soon works ltself entirely oul of the
vpe, whon It easily makes its way along the ehannel nlrondy

deseribod without in the least Interforing with the othor egas, |

wnd finally forces o passage way up through the mucous Al
ing In the neck of the burrow. (Fig. 4, d) Once fully

oviduct | escaped from the soll, it rests from its exertions, but fora | .

| whort timo only,  Its task is by no means completo: before
it enn feed or move with alacrity, It must molt a pellicle
which completely incases every part of the body, This it
does in the

view of the same, with the earth which adheres to it re- |

members of the embryon may be distinetly discerned through'

dered all the more fragile by freezing; but the inner cover- |

shanks (tibie) of our locust, as of all the members of ity |

the insect in walking or jumping; but they have first served |

up on the breast, the strong termingd hooks on the hind |

half an hour. From this account of the hatehing process,
we can readily understand why the female in ovipositing pre-
fers compact or hard soil to that which is loose. The harder
{and less yielding the walls of the burrow, the easler will the
young locust crowd its way out.
| The covering which envelops the little animal when first
;il issues from the shell, though quite delicate, undoubtedly
{ affords protection in the struggles of birth from the burrow ;
and it is an interesting fact that, while it is shed within a few
‘minulcs of the time when the animal reaches the free air, it
is seldom shed if, from one cause or other, there is failure to
| escape from the soil, though the young locust may be strug-
| gling for days to effect an escape.
While yet enveloped in this pellicle, the young animal
possesses great forcing and pushing power, and, if the soil be
{not oo compact, will frequently force a direct passage
through the same to the surface, as indicated at the dotted
lines, Fig. 4, «.  But it can make little or no headway, ex: ept
through the appropriate chaanel (), where the soil is at all
compressed. While crowding its way out, the antennee and
four front legs are held in much the same position as within
the egg, the hind legs being genemally stretched. But the
members bend in every conceivable way, and where several
are endeavoring to work through any particular passage, the
amount of squeezing and crowding they will endure is re-
markable. Yet if, by chance, the protecting pellicle is
worked off before issuing from the ground, the animal loses
all power of further forcing its way out.

THE BRITISH IRONCLAD ALEXANDRA.

On page 258, we present a fine sectional view of a vessel
that is now one of the strongest in the English navy. Judg-
ing by the past history of ironclad ships, in a very few years
hence the Alexandra will be deemed weak, or else withdrawn
from service altogether, adding another to the long list of
armored vessels which have been set aside as useless because
of the progress made in the construction of artillery capable
of perforating their plates. Even now the heavy Krupp
guns and the 100-ton English cannon not only pierce 12-inch
iron plating, which is the thickest carried by the Alexandra,
but send their bolts through two plates of that thickness sep-
arated by 9 inches of solid cak. It will be seen, therefore,
that against such weapons the sides of the Alexandra offer
little resistance, and that the ship before such artillery is
practically as vulnerable as a wooden frigate. Norare there
any vessels now atloat which can oppose the shot of the 100-
ton gun successfully, The Inflexible,now the most powerful of
British ironclads, has 24 inches of plating, and the Dandolo
and Duilio, new Italian ironclads, nearly the same; yet the
recent trials of the great cannon sbove mentioned, at Spezzis,
show that targets representing sections of these vessels were
quickly destroyed. The ironelad of the near future must
carry either the 40-inch plates which Sheffield makers have
promised to roll, or else be incased in steel; for steel armor,
it now appears, has offered the best resistance to the shot of
the 100ton gun, The thickest armor of the Alexandrs,
the belt at her water line, is the 12-inch plating referred to.
About her batteries the iron is only 8 and 5 inches thick, so
that the men at the guns and the guns themselves are virtu-
ally unprotected ngainst shot from modern artillery of even
moderate weight,

Though laboring under a great disadvantage in point of
vulnombility, the Aloxnndm embodies some of the newest
and most important improvements in naval construction.
| 8ho s o central battery ship, and is able to train four guns,
including the two heaviest of her armanent of twelve, straight
ahead and two stralght astern. This capability is of the
groatest moment, sineeo the vessel thus has a range of firo
around the entire horizon,

The section of the ship given in our engraving is taken
| through the battery, showing the two gun decks, The sills
of the ports of the lower deck are 9 feet, and those of the
upper deck ports 17 feot above the water.  The guns are of the
Frosor pattern, and aro constructed of steel tubes surrounded
by colls of wrought iron increasing in number and thickness
townrd the breech.  There are two 20-ton and ten 18:ton
pung,  The Alexandrn is an ocean-going eruiser, and Is now
flngship of the Britiah Meditermnean squadron,  Her dimen.
slonw, ete., aro as follows: Length between perpendiculans,
200 feot; extromo bromdth, 63 feot 8 Inches; depth of hold,
I8 foot 7§ Inches; tonnage, 6,040; displucement, 9,402 tons;
L drnughit forward, 20 feot; Indicated horse power, 8,000, speed
| por mossured mile, 10 knots,

i -0 - ———————

A sannie statue of Sie Willlam Fairbairn has now been
completed.  The statue, which is to stand in the new Town
Hall, Manchester, England, is elght feot high, and represents
Sir William standing with papers in his hand as if delivering
|an address to a solentific audionce; tho head is bare and
allghtly Inclined, amd the statue is an admirable lkeness, in
the fontures as woll as In the thoughtful expression and quict
rgy characteristio of the man,

v . eeer—

Srearirios show that about 230,000 barrels of apples wore
exported from Amerlon lnst year to Europe.  More than half

course of three or four minutes, or even less, by | this quantity was sent to England, and about 11,000 barrels

l # continuance of the same contructing sod expanding move- | wont to 5t. Petemburgh.




- . iy S Sy s

262

Scientific Amervican,

[ArriL 28, 1877,

——

e == _

A NEW HYDRAULIC ENG

Wo froquently receive quories from farmers relative to
somo simplo motor adapted to pumping water from a stream
and delivering it throngh pipes to the harn or dwelling, Wo
usually recommend a windmill for this purposo, but in canca
where that cannot be advantageously used, a small engino
driven by the current of the stream may prove available,
Such & motor is illustrated in the accompanying engraving,
It wus patented through the Scientific American Patont
Agency, February 0, 1877, by Mr, Joseph D, Richardson, of
Wheeler's Mills, Ky,

A, Figs. 1 and 2, represents s
water wheel of any suitable con-
struction, preferably an overshot
wheel. The shaft of tho water
wheel, A, turns in bearings of a
supporting frame, B, and inter
meshes, by a pinion, a, with the
gear wheel, 5, of an intermediate
shaft, d, which transmits again the

ber, A, that containg tho float, B,  Upon the upper end of
the flont chamber, A, a valyve seat, d, is formed, in which the
supply ports, o ¢, nro mude, which connect with a goml-nn-
nular passage, £, provided in the upper part of the eansting of
the chamber, A valve, g, is formed upon the upper end of
the flont, B, which is eylindriceal and beveled downward to-
ward its conter, forming a sharp edge, which removes de-
poxits made by the gas upon the valve seal, A passage, i,
connects the space above the valye seat with the chamber,

are therehy destroyed. We would, however, ngain refer 1o
linsoed oil ag a wash, as far more offective for insects, and
it would, perhnps, do as well for moss und liehens,  After
all, these seldom como when trees are well cultivated, It [y
negloct that makes poor growth, and it Is poor growth that

mankes lichens.
- .o —

Great KEruptions,
Two tremendous voleanie eruptions have lately occurred

A, for the purposo of equalizing the pressure on the valve, | in the Hawalian islands, which contain the most remarkalio

¢ Olsn gas supply pipe, that leads divectly to the boller | group of voleanoes in the world.

F.'j R

power by a pinion, ¢ to a gear

wheel, £, thatis placed, by its sleeve,
2, loosely on the pump-operating
crank shaft, C. A flywheel, C', of
considerable weight and size, is
keyed to shaft, C, and thrown into k
operation by a spring, D, which is
attached to the loose gear wheel, f,
and, by its inner end, to the crank
shaft, C, The rotation of the water
wheel causes the turning of the
spring-acted wheel, 7, until the
power stored up in the spring is &y
sufficient to overcome the resistance |

of the crank shaft, so as to revolve |
the same and operate the pump, E, (LN—

assisted by the flywheel. If the

flywheel is not large enough, a

brake, €, Fig. 8, may be used,

which engages, by its hook-shaped

end, studs, g, of the flywheel, and

retaing the same until the brake is

released by a pin, A, on the sleeve

of the gear wheel, £. The pin, 2,

bears on a spring-acted lever arm of the brake, so as to lift
the same and admit thereby the turning of the crank shaft
and fiywheel. As soon as the contact of stud, %, and the
brake arm is terminated, the brake is carried down again on
the flywheel, and the power of the water wheel is again
stored up by the spring until another full revolution of the
wheel, 7, is completed, and thereby the fiywheel again re-
leased and the pump worked, and so on.

The power of the stream is thus utilized by being stored
up by the spring, and intermittently applied to work the
pump, furnishing thereby a supply of water to the house
situated on elevated ground above.

MARTIN'S GAS REGULATOR FOR STEAM BOILERS,

This invention is a gas regulator for controlling the sup-
ply of gasused in steam boilers as fuel. D, in the engrav-
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ing, is & mercury chambor, which is conncoted with the
steam room of the boller by means of the pipes, a b, und into
which a pipe, E, passes.  There is sufiicient spnee hetween
the pipes, Eand 4, to form an open pnssage between the
mercury chamber, D, and the steam room of the boiler. The

RICHARDSON'S HYDRAULIC ENGINE.

furnace, and C' is a branch pipe leading to the supply ports,
¢ o, of the regulator. C" is a pipe leading from the gas regu-
lator to the pipe, C. Stopcocks are placed in these pipes, by
which the gas may be entirely shut off from the regulator, if
required. The pipe, @, is connected with the boiler, so that
the pressure upon the surface of the mercury contained in
the chamber is the same as that carried by the boiler. The
length of the pipe, E, is such that the column of mercury
contained by it is counterbalanced by the pressure upon the
surface of the mercury in the chamber, D. The pipe, C, is
stopped between the pipes, ¢/ and C”, and the gas flows
through the pipe, C’, through the ports of the regulator and
pipe, C, to the boiler furnace. If the supply of gasis too
great, an increase of pressure in the boiler results, and an
increased pressure is exerted upon the surface of the mer-
cury in the chamber, D, which drives the mercury through
the tube, E, into the float chamber, A, which raises the float,
B, and causes the valve, g, to close the ports, ¢, more or less,
allowing only enough gas to pass to the boiler furnace to
maintain the required boiler pressure. When the pressure
in the boiler decreases, the operation is the reverse of that
just described.

This device was patented through the Scientific American
Patent Agency, February 6, 1877, by Mr. E. O. Martin, of
Greece City, Pa.

Plowing with Dynamite.

We have already mentioned that dynamite has been used
for plowing; and agriculture will derive advantage from this
and other compounds heretofore employed in
enginecring. At the works for the Exposi-
tion buildings, now going on at the Trocadé-
ro, Paris, passers-by may, at certain hours, be
startled by a decp rumbling sound. This is
caused by springing of dynamite mines,
which, without any violent projection of ma-
terinls, makes the obstacles crumble away,
and breaks up the underground rocks, the
fragments of which are used for the build-
ings, Now, dynamite will perform a similar
service in the fields. The Duke of Suther-
land, in Scotland, and Dr. Hamm, in Austria,
have employed it for clearing land and for
digging much deeper than any instrument
could. A certain number of dynamite car-
tridges are buried at regular distances in the
soll, nnd connected together by clectric wires. The oxplo-
slon is simultaneous; and, though nothing is thrown up, the
field ix effectually plowed. )

Mide=Bound Troow.

T'rees that have long stems, oxposed to hot suns or drying
winds, become hide-bound. That is, the old bark becomes
Indurated—cannot oxpand—and the tree suffers much in
conkequence. — Buch an evil is usually indionted by gray
lichens, which feed on the decaying bark,  In those cﬁma,
ways the Gardoner's Monthly, washing of wenk lye or of

pipe, B, extends upward, and Is conneeted with o flost ehnm-

Hme wator is very usoful; indeed, where the bark Is healthy,
it 1s benoficial thus to wash trees, ns many oggs of Inscets

Mounn Lon, which
in 14,000 feet high, hos  gront
cruptions once in soven  years,
which are very energetic during
tho brief period over which they
continue,  On February 14, this
voleano burst forth,  During the
preceding afternoon, a beavy cloud
of black smoke had enveloped the
top of the mountain, and in the fore.
noon of the day above mentioned
five distinet columns of fire could
be seen, The smoke masses, one
observer says, were ejected to a
height of not less than 16,000 feet,
rising with such velocity that an
clevation of 5,000 feet was reached
within o minute, The sky was
darkened over an area of 100 square
miles, and at night the illumination
was 80 brilliant that all parts of the
island were lighted up., This tre-
mendous  eruption lasted but a
short time, having spent its force
in about six hours.

On February 24, a submarine vol-
cano appeared near the harbor of
Honolulu. Columns of smoke arose
from the surface of the sea, and
large masses of lava were ejected.
This voleano seemed to be upheaved
by a submarine rupture, running
in a straight line for nearly a mile.
Several very severe earthquake
shocks were felt along the neighboring land.

IMPROVED YARD STICK AND BIAS MEASURE,

The annexed engraving represents a noveland very handy
implement, cither for the drygoods salesman or the dress-
maker. It enables the latter to solve graphically—as the
mathematicians say—a geometrical problem which often
vexes the feminine mind, and allows of stuff being cut to
the best advantage—an important item in these days when
the average female robe is a structure rivaling a suspension
bridge in intricacy and requiring engineering ability of a
high order to construct. Besides, the invention is calculated
to secure considerable saving for the retail drygoods dealer,
as the inaccurate measuring of expensive fabrics may in
time aggregate a waste which figures prominently on the
wrong side of the profit and loss account.

The object of the device is to insure the marking of a true
bias or angle of 45° to the selvage. A yard stick is suit-
ably divided and has two arms attached to it at exactly
the angle above mentioned. There are crossbars showing the
width of a bias strip. The inner bar serves to give strength,
and to enable a double bias to be marked. For example, to
cut off a band 8} inches wide, a common width for trim-
mings, etc., the inner bar is adjusted parallel to the end of
the cloth, as shown in the engraving. A line is then ruled
by the yard stick and the measure is moved a corresponding
distance, as indicated by the crossbars. These lines are
ruled both by the yard stick and the inner bar.  In this way,
three strips are marked with one movement of the measure.

SOMES' YARD STICK AND BIAS MEASURE.

It is then cortain that the stuff will he accurately cut, while
the whole operation s done very quickly, The yard stick
and arms are marked on both sides, so that the measure
can be used on cither gide of tho eloth, .
The invention was patented October 10, 1876, by Mr, John
K. Somes, u silk salesman of long experience. For further
particulurs regarding agoncies, rights, ete., address J. K,
Somes & Co., Springfield, Mass, :

-t

Tue Missouri Senuto has passed o bill offering $10,000 re-
ward for the discovery of n sure oure for hog eholora. Such.

a handsomo prizo should cortainly stimulate the facultios N 3
scientific men, espocinlly those who are practical farmers.
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PROPESSOR GRAY'S TELEFHONE.

We notioed last week the exhibition of Professor Gray’s
tolophone in this city, the fnstrument belng operated In Phil
sdelphin. In the nnnexed engravings, roproduced from the
Now York Daily Graphic, the apparatus s very fully re-
presonted.

Although the operation of the Instramoent is Intricate, the
description Is not diffieult, becaise all the effoots that nre
produced by the magnetization and demugnotization of fron,
by means of olectrio currents passing through colls of wire,
may be briefly re-
ferred to without the

length ns will give all the notes of two octaves.  As often as
any particalar key in prossed down; and as long as it is kept
down, the electrie currents operato to make the correspond
ing motallic tongue vibrato,  Theso vibrations constitute the
muxlc that the performor hears, but they are by no means
the musie that is heard at the other end of the line.  As the
teomulous tongues fly back and forth with s rapldity that
defles vigion, they open and eloso the cireuit of the maln
wire. ‘This, then, I all that Is done so far.  Each vibration

is roproduced st u distance In successive waves of eloctricity.

Independently of those of all other notes.  Following, then,
these multifarious but separately cared-for elements of
“ Howme, Sweet Home ™ 10 New York, we have to discover
how they are received, sorted, and traoslsted Into air vibrs-
tions that may strike the tympanum of the ear. The wave-
lots are passed through sixteen pleces of apparatus, each
consisting of an ordinary electro-magnet, C, having, instead
of an armature, a steel ribbon, D, stretched in s metallic frame.
This ribbon Is tuned to vibrate st a particular pitch. Now,
it Is & fact, that when a plece of fron is magnetized it is In
creased in size very
slightly, and when

necessity of going | R ’ Ig] |gl l ] l ' "qi it Is demagnetized
into an explanation I ! 3 it Is restored to jts
of how the wires % > original dimen-
are placed, or as to } . sions, This change
the armangement | ; I | wr B W / i Y is accompanied by
and effect of the ’ EI‘ Vi '\ "i’ ‘ . s slight sound, sup-
main and local bat- ‘ J , 0 R 24 70 T ) Wik Wi posed to be due to
teries. By referring ‘ = »p bz '_'/ 15 Y o i the armangement
to the pleture of thy —N— s and re-arrangement
apparatus used by hem ‘ of molecular parti-
the performer in | | ‘ cles.

Philadelphin, the k t The wavelets of
reader will ohsorve, ‘ — ‘ electricity produced
beneath the koy- l in Philadelphia by
board of two oc o/ oA A K R T vibrations of the
taves, a sories of S metallic tongue,
small pleces of ap- 1) ! ' tuned to the note,
paratus placed on =il ] S A0 ‘ D, for example, will
shelves.  These are o — g CE——r——— | —— — : = = "'/:_ pass through all the
allalike, with an ex- u l [ | spparatus in New
coption that will be | = York, whose ribbon
noted hereaftor. An ol is tuned to O, with-
enlarged view of ono out effect; but as
of them is shown, soon as it comes to
representing o y ~! the D apparstusthe
tongue of metal, A, AR T SRER A | o ribbon begins to vi-
vibrating  between d — = 1 brate, producing the
coils of wire, B. = } note of D. In this
This tongue of metal - ' way the New York
vibrates  automati- apparatus sorts out
eally. When it is at- T the wavelets of elec-
tached to the right, . tricity and trans-
for exnmple, its own mutes them into
movement is made ] music. These six-
to affect the electrie , S : teen pieces of ap-
current in such a = D 2 ; . p ! paratus in New
manner that the bar e : 1. J 2 A York are each in-
of soft Iron withiu LR T e ! T TR closed in anoblong

the coil loses its
power, and at the
same time the bar on
the left is invested
with attractive power. To accomplish this was a simple
problem in electro-magnetism and requires no description
here. The tongue of metal, which corresponds to a tuning
fork, is thus set to moving rapidly backwards and forwards,
but the number of times per second depends entirely upon
its own length. No matter how violently or how softly a
tuning fork may be struck, the number of vibrations is al-
ways the same per second for the same fork. The pieces of
apparatus beneath the keyboard areall provided with vibrat-
ing tongues of metal of different lengths—that is of such

Fig. 1.—PROFESSOR

Just here it is necessary to explain a peculiar discovery
that has made the telephone, as a musical instrument, possi-
ble. If only one key were pressed at u time it is easily con-
ceivable how the wavelets of electricity peculiar to that key
could be sent over the wire from Philadelphia to New York.
But suppose two, five, or the entire sixteen notes are struck
at the same time. Can one wire carry all these wavelets
without confusion to New York? Itcan. Howitcan isa
matter of theories, What is absolutely known is that the
wavelets corresponding to each note are carried safely and

GRAY'S TELEPHONE IN NEW YORK.

sounding box, to in-
crease the sound of
the vibmting rib-
bons. A pictureof
these boxes, arranged in symmetrical order, is also presented
herewith.

ExporTs or Ice.—The fine new ship C. C. Chapman, built
at Bath, Me., recently cleared from Boston. Her cargo con-
sisted of 2,200 tons of ice for Calcutta and 850 bales of drills
for Madras. The bark R. R. Allen, which cleared from
Boston in the same week as the C. C. Chapman, took 600
tons of ice for Havana. The same company have two other

vessels loading with ice for export.

N \_f\\ —
RN

Fig. 2—PROFESSOR GRAY'S TELEPHONE IN PHILADELPHIA,




5

Scientific Qmerican.

[ArriL 28, 1877 -

P— —
—

[For the Setontie Amerioan.)
THE FRIOTION OF PLAIN SLIDE VALVES,

air pump; the plates were not separated, while the hemi-
spheres, held together by the vacuum nlone, fell apart,

wornocessary | Now whether Mr. Hill, in assuming tho co-officient of

hm:!gl‘:'mﬂzo:‘a::::mgt?: ':;:o Sclxxﬂrl;z‘,l friotion for slide valves to bo 015, has nssumed the valve to
Axrnroas Svrriesest of March 10, would be intelligible | fit so closely to its seat as to induce the adhesion here re-
ho will tell us his reason for assuming the co- | ferred to, I know not; but it ix self-evident from the forego-

efficient of friotion of a slide valve to its seat to be 0°75, and | ing that, if tho valves do not fit Mlﬂh'h!n(Iy.l‘luncly to induce
also for assuming that it is possible, or practicable, to make adhesion, the co-offlolent will be less than if, from closeness
all valves of an equally good fit to their seats, and to prevent | of fit, such adhesion was induced.  And furthermore, a s«:lf-
that fit from varying, by reason of the expansion and con- I feeding oil cup affixed to the steam (‘hfhl or steam pipe will,
traction due to variations of temperature, and by further | according to Rankine, vary the «:..fmm_m of friction aceord-
season of the spring of the valve from the pressure upon it. | ing to the amount of lubricant it Fll[vpll.l‘(.l to the valve; for
Mr. Bourne, in his * Handbook of the Steam Engine,” all the above authoritios vary the co-efficient with the con-
says: ** Clean and smooth iron drawn over clean and smooth | ditions.  And 1 now propose to demonstrate that those con-
jron, without the interposition of a film of oil or other lubri- | ditions, as existent in a slide vul\:«-, cannot be kmz\vn: and cer-
cating material, requires about one tenth of the force to] tainly are never constant.  First, then, beginning with

move it that is employed to force the surfaces togother, In
other wonds, a piece of iron 10 Ibs. in weight would require |
a woight of 1 1b. acting on a string passing over a pulley to

draw the 10 Ib. weight along aniron table.  But if the sur- |
faces arc amply lubricated, the friction will only be from
& to @ of the weight.” The experiments of General Morin
on the friction of various bodies without an interposed film
of lubricating liquid, but with the surfaces wiped clean by a
greasy cloth, have been summarized by Professor Rankine

in the following table: e sar]

Angle of repose. the weight,
Metals on metals, dry ...... 84" to 11§° 84’. to 02
£ W, SR 164" ;
Metals on metals, we 61 o
003 to 0°36 l

Smooth surfaces, greased... 47 to 4}

Smooth surfaces, best results. 13" to 2

In a paper, of which an abstract has
sppeared in the Comptus Rendus of the
French Academy of Sciences, for April
26, 1858, M. H. Bochoet describes a se-
ries of experiments which have led him
to the conclusion that the friction be-
tween a pair of surfaces of iron is not,
as it has hitherto been believed, abso-
lutely independent of the velocity of
sliding, but that it diminishes slowly
as that velocity increases,

If we class the conditions under
which a slide valve operates under the
head of ‘“metals on metals, dry,” we
are confronted at once with the ques-
tion: For what reason shall we select
the co-efficient as 015 in preference to
the 02, or vice versa ?  If weclass those
conditions under any other of the head
ings in the table, where are we to get a
co-efficient of 0:15¢ And if, as M. H.
Bochet concludes, the co-efficient varies
with the velocity of sliding, how can
we assume a fixed co-efficient for a
slide valve when its velocity of sliding
varies with every variation in the speed
of the engine, as well as at every inch
of its movement? In the case of slide
valves, however, the weight upon the
valve is not a dead weight, but live
steam; and hence, before we can make
a calculation to determine the friction,
we have 1o determine the pressure of
the valve to its seat, and this, as may
very easily be demonstrated, depends
upon the fit of the valve to its seat.

In Appleton’s ** Cyclopmdia® occurs
the following: *“Two glass or metal
plates with well ground surfaces, when
pressed together, will adbere with such
force that the upper one will not only
support the lower, but an additional
weight will be required to separste them. The amount
of this adhesive force has been measured by recording

the weights necessary for their separstion. The records
of the old experimenters on this subject are worthless,
because they placed a lubricating flnid (ol or fat) between the
plates; they found thus the cohesion of the ol or fat, and not
the sdliesion of the plates. In later times, Precht], in Germany,
has made the most careful experiments in this line; he took
polished metal plates of 1§ inches diametor, suspendod the
upper one 10 a balance, brought it to an equilibrium in »
horizontal position, and attached the lower plate to a support
beneath it.  Both plates were then brought into contact, so
that the flat polished surfaces covered one another perfectly,
and the welghts required in the scale, at the other end of the
balance beam, to separate the plates were the measures of ad.
hesion.  He found thus the following remarkable law: The
sdhesion between two plates of the same material is the same
A% that between one of the plates and any material which
possesses & less adhesive force.  Prochtl found also that an
sttmotion of the plates manifested itself at an appreciable
distance before actual contact, and he even measured the
amount of this sttretion st the distance of #¢ of an Inch by
means of wolghts in fractions of graina, Tho suspended
plate, when bronght within this distance, was sttracted with
an accelerated motion il the contact ook place with s slight
concussion. The Idea that the pressure of the air was the
chiof cause of the adhesion of two such plates, as it is in
the case of the well known experiment with the Madgeburg
hemispheros, was set ot rest by Boyle, who suspended the
adbesive plates charged with welght fn the vacuum of an
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scraped surfaces, is it not a fact that only a part of such sur-
faces are in contact, und what are we to presume fills or oc-
cupies the hollows of the scraping marks? According to
Mr. Hill, they are under a vacuum; for he assumes the

| pressure on the back of the valve to be the area multiplied

by the steam pressure.  But what, in the conditions under
which a slide valve operates, is to exclude the steam from
filling the hollows?

In your own oftice, Mr. Editor, are a pair of surface plates
used to surface valves and valve seats with. They are of
cast iron, smoothly surfaced to a good fit; and beside them
lies another similar plate, surfaced sbout as true as an ordi-
nary slide valve. When newly fitted, either of these plates,
weighing about 22 Ibs,, will, from the vacuum between the

two surfaces, lift a plate of its own size and weight. The sizes |
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of the two finely fitted plates is 12 x 18 respectively. Their
weight is about 20 Ibs. each, their shapes being shown in
Fig. 1.

If these two plates are carefully cleaned, and one is lowered
upon the other, it does not take an ounce to slide one upon
the other; indeed, unless the lower one is made to stand
level, the top one will glide off. At the same time, it will
lift the lower plate and suspend it (from a partial vacuum)
for an Indefinite length of time. It can scarcely then be
said that such a surface would not be steamtight when
under & steam prossure.  Now accepting, for the sake of
illustration, a co-efficlent of friction of 015, and the weight
of the plato as 20 Iha, it should take 3 Ibs. to slide the top
plate, oven allowing that it was entirely free from any
atmospherie pressure.  What it actually does take I have
never determined; but T should judge certainly not more
than threo ounces, and I doubt if it takes an ounce, If,
however, one drop of ofl Is distributed by the hand over the
two surfaces (having 06 inches of area each), it requires from
50 1o 100 Iba, to slide the top one, necording to the eleanlls
ness from the prticles of dust which fill the ntmosphere
(and theso fall upon the surfaoes oven when the utmost oare
I taken and the groatest practicable despatoh 1s employed in
putting them togoethor) which the surfaces may have, and
on how much the plates are rubbed togethicer,

An experiment, however, which Is muoh more to the
polnt, is ns follows: If the surfaces of these plates are wiped
a5 clean a it s practicablo to get them by rubbing them well
with dry aod clean old rags, snd If then we place them in

Sp— —
other, it has taken 341} 1bs, to slide one over the other (allow.
ance being made for the weight of the top plite), a8 a certif).
cate given by the Fairbanks Seale Company at the Centen.
ninl (which certificate now lays beside the plates) attests,
From this we may proceed to test Mr. Hill's co-effielent of
friction. According to his theory, every 15 1hs, required 1o
slide the plate will represent 100 1bs. pressing therm together,
then the 341§ 1bs. it takes to slide the top one divided by 15
will represent the number of hundred pounds with which -
the plates are pressed together: hence 341§ « 15 = 2278 » 109
= 2,276 Ibs. Now let us suppose that these plates have 5
perfect vacunm, of say 15 Ibs. per inch, between them, and

I

contact at one corner only, and slide the top one over the

hence have the full atmospheric pressure of say 15 Ibs. per
inch upon them. Then the area of the plate (06 inches) myl-
tiplied by the atmospheric pressure (15) equals 1,440 b
and the difference between 1,440 and 2,276 is the actug]
equivalent of friction, and that assumed by Mr. Hill. 1t
may be said that there is about 1,440 1bs. of atmospheric
pressure upon the plates, and that the other 836 1bs. neces
sary to make up the 2,276 1bs. (that u co-efficient of 015 as.
sumes there to be upon the plates, holding them together) is
to be found in the adhesion above referred to. But the
equivalent of friction of 0°15 is given by Rankine as in terms
of the weight, and not in terms of the combined weight and
whatever adhesion the smoothness of the surfaces may in.
duce. Nor is it possible to give a definite co-efficient of
friction, if the friction due to the weight or pressure is to Le
supplemented by an amount of adhesion induced Ly and
varying with the smoothness and perfection of the fit, If
we disregard the element of adhesion, and use, as Mr. Ren-
kine does, a co-efficient in terms of the weight (vide Bourne);
and if we then allow that co-eflicient to
be 0237 instead of Mr. Hill’s 0-15 (and
0237 will be about the co-eflicient al.
lowed by General Morin, the excess of
the last two figures being accounted for
in the fact that 02 is for an angle of re-
pose, whereas my plates lay level), then
we have as follows: Every 237 it re-
quires to slide these plates represents
100 Ibs. pressing them together; hence
the 3415 Ibs. required to slide the plate,
divided by 237, equals 1,440 (nearly),
and this equals the allowed atmospheric
pressure of 1,440 Ibs. resting upon the
plates. 1t is not to be presumed, how-
ever, that these plates are in perfect
contact, and hence there is presumably
air, to some extent, between them; and
it is only reasonable to assume that, if
they had, instead of about 15 Ibs. per
inch upon them, the 130 Ibs, per inch
under which many slide valves operate,
they would be in more perfect contact,
and would require more power to slide
them. In other words, the co-cfficient
of friction would be increased in pro-
portion as the air was more perfectly
excluded from between the surfaces:
providing, however, that there were o
clements tend ng to warp the plates out
of truth, and therefore to impair the
contact of the surfaces and thus admit
the pressing element, be it air or steam,
between them.  In a slide valve, how-
over, there are several elements which
preclude the possibility of the surfaces
of the valve and the seat being of &
perfect fit, and these I will now sep-
amtely discuss,

Suppose that all slide valves were made
of an equally good fit to their seats (and
this is supposing a good deal when we
remember that some engine builders put in the valves justas
they were planed, making no sattempt to fit them to their
seats on the cylinder port faces, while others file them toa fit,
and others again serape both valve and seat truo to & surface
plate). Suppose that the co-efficient of friction, whether due
to the pressure only of the valve to its seat or to the combined ©
pressure and induced adhesion from perfect contact, was in.
all cases alike, when the valves were put in new, Letus
soe how long they would remain s, First, then, an fron or
brass casting, heated after having the surface removed by
planing or filing, warps, and its At s impaired. With the
loss of the fit goos a lows of the adbesion, and an admission
of steam beneath that part of the surfiace of

nig e

us it was when cold, Then,
varicd, the expansion and



o valve is continually changing

int question, and that is: How far
‘of the valve, from the pressure of the steam
: affect the fit to its seat, and will it so spring
as to afine film of steam finding its way beneath
the wings of the valve, thus relieving, to a certain extent,
‘the amount of its pressure to its seat?
~ If we take a pair of the plates shown in Fig. 1, and get
them so closely together that it requires, say, 340 Ibs., to
slide one upon the other, and then take hold of the plates by
apart by exerting a force of about 130 Ibs,: in other words,
it will require but little more than one third as much power
» pull them apart, in this manner, as it requires to slide
one upon the other. In thus pulling them apart, we have,
back, whatever weight of the atmosphere the
of the fit leaves unbalanced, and, in addition,
amount of adhesion the perfect contact of the
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amount
surfaces may induce. Hence, allowing a co-cfficient of
friction of 0°15, we should have 2,276 Ibs. holding the plates
; and while allowing a co-efficient of 237, we should
have 1,440 Ibs. resisting the effort to pull the plates apart.
The fact, therefore, that 130 Ibs. will actually, under the
shown, pull the plates apart, appears at first sight
little singular. The solution, however, is simple
The plates spring from the pressure placed by the
s upon them, and hence they unlap and come apart just
if we took two sheets of paper, placed together and
soaked with water, and then took hold of two corresponding
corners and pulled them apart. The plates are § inch thick
in the body, and the ribs are each J inch thick and 2§ inches
high; and yet 130 1bs. applied as shown will spring them
suficiently to let the air get in between them. Let us in the
light of this fact examine the shape and pressure upon a
slide valve (assuming for the nonce that the pressure is the
unbalanced area in contact multiplied by the steam pressure),
and ascertain whether it is reasonable to suppose that the
pressure of the steam upon the valve springs the wings, and

permits the steam to find its way beneath them.

In Fig. 2 is shown an ordinary locomotive slide valve, the
ports being 1} x 17 inches, the bridges between ports 1 inch
wide, the cylinder exhaust port 2§ inches wide, and the
valve having 1 inch of steam lap, covering the ends of the
oylinder ports 1 inch at each end. When the valve is in the
position shown, it will be noted that there is a very large
proportion of the area of the valve unsupported by the seat;
the area of this portion will be in this case 5} inches, as
marked in the engraving, one way, and 17 inches the other
=07-75 inches. Now supposing the steam pressure to be 130
Ibs. per inch: then 97°75 x 130 = 12,707 Ibs., the assumed
pressure of the valve to its seat, tending to spring the flanges
or wings in the direction denoted by the dotted lines, E and
F, respectively. What have we to offset this amount? The
area of one bridge equals 17, the area covered under the
valve flange at D equals 11 inches, and the amount of the
valve flange overlapping the ends of the steam ports equals
15'5; total 43°5 square inches, which, multiplied by the
steam pressure, would give 5,855 Ibs. as the pressure tending
to spring the valve wings in the direction marked. There

1 will, it is true, be a pressure placed on the underneath side
R (63 of the valve by the exhausting steam, the area thus acted on

%
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across the bridges. Then there usually wears In the seat
face n groove at right angles to, and close to, the edges of
the ports. To remedy this, o practice sprung up in in Eng-
land, in about the year 1805, of drilling, in the face of the
valve and in a line with the exhaust port edge, o hole in each
wing: and this holo may be found mentioned in recent en |
gine specifications published in this city, l
s a valve face loses (ts smoothness, though the grooves may |

ing air at atmospheric pressure, let alone steam at o high
pressure, from between the surfaces,

1 bave u plate of tho same size as those shown in Fig. 1,
which has been planed and not fitted in any way. The’
planer marks are all intact. By placing o finished true plate |
upon it, the partial vacuum between the two will lift lhci
planed one; but in about ten seconds it will fall, because the
weight of the plate causes it to sag, and the air travels along
the fine planer marks until there is not suflicient vacuum to
sustain the weight of the plate, which is about 20 by, Now
since the planed plate can be lifted by the vacuum, it is at
least a8 good a fit a8 an ordinary slide valve, and under a
steam pressure would undoubtedly be steam-tight, although
the steam, like the air, would find its way along the planer |
marks, and thus counterbalance a large proportion of the
pressure placed by the steam on the back of the valve, How |
much the elements of warping from expansion, changing |
form from irregular temperature, and counterbalancing from
| steam finding its way beneath the valve, will affect the press-
(ure of a valve to its seat whether these causes act either in
~concert or partly counteract each the other, will depend
‘upon the shape, size, strength, ete., of the valve. Isaac
Walton said, in giving instructions how to cook a trout,
““ first catch your trout;” so it may be justly said, in caleu.
lating the friction of a slide valve, first find your pressure.

New York city. Josnua Rosk.

THE CAT TEASER.

No one who in the chill midnight air has hurled improper
language and miscellaneous toilet articles at feline vocalists
chanting on the back fence can afford to remain in ignorance
of the merits of the ingenious little device represented in our
engraving. It prevents cat concerts, simply by preventing the
cats from prowling on the top of fences; and it compelsthem |
10 take refuge on the fences of one's neighbors.  Distance |
then lends enchantment to their howls, and the thoughtful
man who has provided himself with the cat teaser ** may
wrap the drapery of his couch about him and lie down to
pleasant dreams,” Julled by the distant wauls, mingled with
the profanity of some one several doors away, both reduced
to gentle murmurs ere they reach his ear.

The cat teaser consists of a strip of sheet metal in which

being, in the position shown, 07°79 square inches; but it can | V-shaped cuts are made. The pointed pieces of the metal \
scarcely be advanced that this pressure can be suflicient to | are then bent upward so as to stand perpendicularly; and the
relieve the valve from its liability to spring from the 5,855 strips are tacked on the top of the fence. Tt is not necessary |
Ibs. on the other side. | to surround an entire back fence with the device, becauso, If
Theoretically, a valve will spring of its own weight; and  the fence at the rear end of the yard, and for a short dis
that it will spring from the pressure which a man can put  tance adjoining on each side, is covered, cats cannot jump
upon it with his hands, I have often found in facing valves into the yard from the adjoining fences. It is impossible
up. For example, if, in trying the valve on the surface  for acat to walk on the points, nor can sho insert her paws
plate, the former is pressed in the middle by the hands to | between them.  Not only fences but roofs may thus be pro- |
make the plate mark the face plainly, and the valve is fitted | tected, while the device may also be used for keeping cats
under these conditions to a practically perfect fit, the surface away from flower beds ‘
plate marks showing equally all over, we may then let the Practical tests of the invention have shown that it is dis
valve lie upon the plate of its own woeight only, and the coursging to cats in a high degree. Tom cats of excoptional
marks will show (after of course moving the valve back and intelligence, who have long treated with contempt such
forth) at and near the edges of the valve only, showing that  trivial obstacles ns spikes and broken glass, have retreated |
the pressure of the bands sprung it.  There are plenty of in-  baflled before the teaser.  As ameans of preventing elickons |
stances of metal in the most solid of forma springing of its | roosting on unauthorized fences, the devico has also proved
own weight: witness the Morton Poole rolls, which, though | very useful, and carries far deeper conviction to the mind of
of chilled cast iron and 12 inches in diameter, spring and  the average hon than does throwing stones at her after sho is
bend by the insertion between them of & plece of gold leaf  comfortably settled for the night.
webo inch thick. There is yet another part of this question, |  Persons who value slumbers unbroken by feline melodies |
however, which is found in practice to be of the utmost im- | #hould address the Inventor, Mr. C. L. ’l‘up|m. P. 0. box 778,
portance, and that is (as a visit to any locomotive repair | New York city,
shop will demonstrate, by the engines that come in 1o be re- e g
palred), that the valve wears out of truth, and so does the | A Slik-Spinning Fish,
seal. In my experience, I have chipped a full J inch off| There Is a mollusk—the pinna of the Mediterrancan—
valve seat faces without cutting the worn grooves out. I | which has the curlous power of spinning & viseld silk which |
bave examined, or had come under my observation, at least | is made in Sicily Into a textile fabric. The opemtion of the
400 slide valves, and I never suw one that was, after working | mollnsk is rather like the work of a. wlm-dnn‘vor tho sub
three months, of a sufllcient it to Its seat to require 11b. more | stance being first cast in & mould formed by & mll'nf alit In
than its own weight to lift it from its seat; whereas, if such | the tongue, and then drawn out as m;y h{' required.  The
n valve ua is shown in Fig 2 were of a practically perfect | mechanism is exceedingly curious, A considerable number
fit, it would require, when in mid-position, some 800 1bs, to | of the bivalves possess what is ealled a &
‘ yaens, that bs, a bundle
Iife it vertically, taking hold of the ribs outside the arch. | of more or less delicate filaments, issuing from the | f
The fact is that the bridges wear hollow lengthways, and | the foot 11 o= 1 oo
) ol, and by means of which the
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‘ to the proper place and to glue them there; and it can repro-
| duce them when cut away. The extremity of the
attached by means of its adhesive quality to some stone; and
this done, the pinna, receding, draws out the thread through
tho perforation of the extensile member.
gathered is washed in soap and water,
Now just s0 soon | and carded—1 1. of coarse filament yielding about 8 ozs. of
fine thread, which, when made into a web, is of burnished
be only the one hundredth of an inch deop, or like coarse | golden brown color. A large manufactory for this material
file marks, it becomes impracticable to exclude the surround- | exists in Pnl_cfmo.

thread 18

The materinl when
dried, strnightened,

Ross Winans.

Mr. Ross Winans, one of the many inventors who have
amassed colossal fortunes, recently died in Baltimore, Md.,
at the age of 81 years. Mr. Winans began life as a mer-
chant’s clerk, but laid the foundation of his fortune by rear-
ing horses.  His first invention was a plow, that had o large
sale, In 1830, he became interested in the building of roll-
ing stock for the Baltimore and Ohio Railroad Company;
and for the succeeding thirty years of his life he devoted
himself to the designing of railroad curs and locomotives.
The heavy freight engine known as the camel-back is his
invention; and he also cluimed to have originated the modern
cight-wheeled passenger car. His shop became famous, and
he built & large number of locomotives, and in this way ac-
cumulated the greater part of his wealth. During the war,
he devised a steam gun for the Southern army, but it was
captured by the Federal forces almost immediately, and thus
never used. It was not a formidable weapon. Since his
withdrawal from locomotive building, Mr. Winans has tested
plans for improved working men’s dwellings with much suc-
cess. Thirty years ago he was offered the management of
the Russinn railways by the Czar, but this he declined in
favor of his sons, who brought much ability to the work.
Recently, Mr. Winans has resided on his model farm near

Baltimore.
e el el Ol

Blocking the Stralts of Belle Isle.

In this city a kind of mild war is chronic between the
Harbor Commissioners on one hand and the police authori-
ties on the other, the subject being the disposition of ashes
and solid refuse of all kinds, not susceptible of utilization,
which if thrown into the bay tends to fill up channels and
otherwise to obstruct navigation. At present, this material
is carried out to sea in large scows, and there dumped. A
new engineering scheme, rather startling in its magnitude,
has recently been advocated, which, as a daily contemporary
suggests, if ever seriously regarded, will afford an outlet for
all the ashes, etc., New York and all other Atlantic coast
cities can furnish. The project is to block up the Straits of
Belle Isle, the object being to divert tho fce which comes
down every year from Baflin’s Bay, through the Straits, and
which makes the shores past which the icebergs float many
degrees colder than those to the eastward, which face the
ocean and get the benefit of the Gulf Stream. It is believed
that, if this project could be accomplished, the climate of
Anticosta and of the Gulf of St. Lawrence would be greatly
modified, and navigation through the neighboring waters
could be kept open during the whole year. In the narrowest
portion, the width of the Straits is 8§ miles,

Whole Ox Soup.

In Australia, where the horned stock has increased of late
in & more rapid ratio than the population, the supply of
meat §s much greater than the demand; and at the present
time the price of cattle is commonly quoted ‘““at boiling
rate;" that is, the animals will fetch no more from the
butchers than can be realized for their hides, horns, hoofs,
tallow, ete,, for exportation. 1In large establishments de-
voted to preparing these utilizable portions of the bullock,
there was of course an immense waste when the ox went
into the melting pot; but this loss is now in a great measure
avoided by boiling the animal at once into soup, or concen-
truted extruct of beef. After the head, horns, hoofs, ete.,
are removed, the meat is cut into convenient sized pieces
and conveyed to immense steam-tight double cylinders capa-
ble of holding upwards of fifty bullocks at a time. In soven
hours, during which they are subjected to a pressure of
steam of 15 Iba. per square inch, the bones and meat are re-
duced to a pulp,  The steam is then condensed, and the tal-
low, which tloats on the surface, drawn off. The pulp is re-
moved and placed in a powerful press, which squeezes out
the soup, The Iatter is, however, not yet sufficiently con-
centrated; and to render it so, it Is placed in o |m~|'|linrl_\'
constructed botler, there reduced by evaporation, and finally
mn off into bladders.  When colid, the esence Is semi-
trnosparent, of a rich reddish brown color, and sweet to the
smell and taste, almost Hke confectionery. A whole bullock,
after being thus treated, yields but 20 1bs, of soup.

L . -
Telophonie Musie,

At a recent telephonie concert in Washington, it was stated
by the leeturer that the electric waves of sound sent through
asingle wire are frequently conveyed, [ndirectly, hy other
wires running parallel with it on the same poles, wlthough
entirely disconnoctod from It.  This statement was verified
in the Washington ofice of the Associsted Press, where a
number of the tunes played in Philadelphia, and conveyed
olectrieally to Lincoln Hall in Washington, were distinetly
heard on the relay used in the Press office, which had no con-
oeotion with the wire that was attachied to the telephone.
The tones thus conveyed, although not loud, were stated 1o

nnimal fixes itself to | be sudible at & distance of several yards from the instru-

bollow, as denoted by a straight edge, over the seat and | foreign bodies, It employs the foot to guide the filaments | ment,




R p——

260

[AprIr 28, 1877.
—

S ———————— e ———————

Canceling Postage Stampws,

Every year, in something over 30,000 offices, tho Post |
Office department cancels a thousand million postal stamps
of one sort and another. It was really a little more than this
last year—1,040,767,507—but a few thousand more or less
make small difference.  The thousand million give work
enough, Ono third, the stamped envelopes and the postal
cands, cancel themselves, in a sonse.  No one can use them
twice. The stamps nobody has yot been able to cancel fairly
and completely, and within the past month the department
closed two years of experiment no wiser than it began.

A new ink is generally the stronghold of canceling genius,
and to the fat inks—printers' and metallic inks—writing
fluid, the three principal aclds, caustic potash, and a drug
ghop of other chiemicals have been added by genius at work
on & letter stamp. Thero isa sulphuric acid ink there which
came from Cincinnati, warranted to cancel a stamp, and
which cats & hole through the envelope into the bargain,
There is one of caustic potash, backed by a distinguished
chemist, which blistors a man’s fingers at touch, and has its
effects on the glass bottle which holds it.  Nitric acid is at
the bottom of another ink, and fills the air as it is used with
the fumes familiar to laboratories. All these inks do too
much. Most of them too hittle, Your average inventor never
tests his invention.

There are other ways to cancel stamps, by genuine cancella.,
They have all been invented—a good many separato times.
There is one ingenious contrivance which brings a disk down
with a half turn at the stamping—a slanting slot does um’
work—and rips half the features off G. W. or Franklin.
Somewhere along the ten-thousandth letter this dulls and
takes a blow like a sledge hammer to do its work. The New
York Post Office cancels two million of stamps a year, and
the New York clerk takes more kindly to the firm, light tap
of a wooden stamp. No invention has displaced that any
more than the ink.

So the department has given over the attempt to cancel
Gets three cents for a good many stamps, and carries six or
ninge cents mail matter under the stamp. Is it not a profit-
able operation? “‘ Do they bave this bother in England?
I asked. “Oh, no; they black their stamps up so thoroughly.’
‘Why can't we? *‘Well, our postmasters are not so
careful, and in England they make a row with a man if a
stamp is not properly canceled. We can't do that. The
department doesn't have enough control, and can't getat a
man 5o sharply.” ‘Then this whole loss is simply a ques-
tion of a civil service, efficient or not?” “ Well, yes; about
that.’ "—New York World.

e et
Spring Allments.

The remedy for spring discases, says Hall's Journal of
Health, by whatever name, is: Eat less. We do not mean
that you shall starve yourself, or that you shall deny your-
self whatever you like best, for, as a general rule, what you
like best is best for you; you need not abandon the use of
tea or coffee, or meat, or anything else you like, but simply
eat less of them. Eat all you did in winter, if you like, but
take less in amount, Do not starve yourself, do not reduce
the quantity of food to an amount which would scarcely
keep a chicken alive, but make a beginning by not going to
the table at all, unless you feel hungry; for if youonce get
there, you will begin to taste this and that and the other, by
virtue of vinegar, or mustard, or syrup, or cnke, or some-
thing nice; thus a fictitious appetite is waked up, and be-
fore you know it you have eaten a hearty meal, to your own
surprise, and perhaps that, or something elso, of those at
table with you,

The second step towards the effectual prevention of all
spring diseases, summer complaints, and the like, is: Dimin-
ish the smount of food consumed at each meal by one fourth
of each article, and to be practical, it is necessary to be
specific; if you have taken two cups of coffee, or tea, at a
meal, take a cup and a half; if you have taken two biscuits,
or slices of bread, take one and a half; if you have taken two

spoonsful of rice, or hominy, or cracked wheat, or grits, or
farina, take one and a half; if you have taken a certain or
uncertain quantity of meat, diminish it by a quarter, and

Scientific dmerican,

of the duy, If some portion of each division of timo was
devoted to the apportioning of hours and energy, there

would bo less confusion, far less hurry, and the need of |

working at high pressure would be greatly reduced, if not
wholly obviated. A great deal has been written and said of
Inte, to exceedingly little practical purpose, on the subject
of *overwork.” We doubt whether what is included under
this description might not generally be more appropriately
defined as work done in & hurry, because the time legiti-
mately appropristed to its accomplishment has been wasted
or misapplied. Hurry to catch a train generally implies
starting too late. High pressure is, says the Lancel, either
the consequence of a like error at the outset of a task, or the
penalty of attempting to compensate by intense effort for in-
adequate opportunity. If brain is bartered for business in
this fashion, the gooso is killed for the sake of the golden
oggs, and greed works its own discomfiture,

A p—

Stream Powoer and Its Utilization.

Almost every man has about him in his daily walk suffi-
cient apparatus for n tolerably accurate estimate of the
quantity of water flowing in any stream. A walking
stick, a jack-knife, and a wateh, provided the walking stick
is just three feet long, are all the tools necessary for the pur-
pose. With these simple appliances, says 27'e Millstone, the
power may be measured in the following manner:

Take a section of the stream as uniform in breadth and
depth as possible, and measure off upon its bank some defi-
nite length, say from one to four hundred feet, according to
the rapidity of the water; set a stake close to the water at
each end of this section, then throw into the water, opposite
the upper stake, a green twig or limb of a tree or other ob-

jest of such specific gravity as to nearly but not quite sink,

and of such size that one portion shall remain at the surface
while another portion nearly touches bottom, the object be-
ing to get the average speed of the water. The resistance
caused by the bed and banks of the stream necessitate some
care in this part of the experiment.

Note accurately the time the object is passing from stake
to stake, and repeat the operation several times and at as
many points towards the opposite shore; the sum of the sev-
eral times divided by the number of points at which the
speed was taken gives the average speed of the water.

Now measure the depth at several equidistant points across
the stream, a, b, ¢, d, ¢, f, (the diagram showing a cross sec-

tion of the stream). The sum of these depths divided by the
number of points at which the depth was measured gives the
average depth; this average depth multiplied by the breadth
of the stream gives the arca of the cross sections; this area,
multiplied by the length of the section, gives the cubie con-
tents of body of the water embraced in the section. Thus
we have the quantity and its velooity, which are elements
necessary to show the value of a stream for manufacturing
purposes, provided it has sufficient fall anywhere to render
it available.

Allowing 62 1bs, for each cubic foot of water, and a
supply of 1,000 cubic feet per minute, and a fall of 10 feet,
we have 1,000 multiplied by 62, equals 62,000 1bs. ; 62,000
multiplied by 10 equals 620,000 Ibs, momentum; 620,000 di-
vided by 83,000 equals 18 7 horse power.  One fifth at least
must be deducted for friction and loss, making in this case
about 15 horse power.

— e e—
Veloelty of Elootrielty.

Dr. Sabine has devised o method of measuring the contour
of electric waves passing through telegraph lines, It is
probable that in this sense alone electricity may be said to
have a velocity. The early experiments on the time elapsing,
between starting electricity into one end of a conductor and
receiving it at the other end, gave totally contradictory re-
sults, Thisinterval would depend on the electromotive force
employed, the resistance and eapacity of the conductor, and

keep on diminishing in proportion as the weather becomes
warmer, until you arrive at the points of safety and health,
sod they are two: 1. Until you have no unpleasant feel-
ing of any kind sfter your meals. 2. Until you have not
eaten so much at one meal, but that, when the noxt comes,
you shall feel decidedly hungry.

Bupplies being thus effectually cut off, that Is, the cause
being first removed, Nature next proceeds 1o work off the
surplus, aa the engineer does unwanted steam; and as soon
s this surplus is got rid of, we begin to improve; the nppe-
tite, the strongth, the health return by slow and safe degrees,
and we et length deolare we nre ns well as ever,

—_—— O — -
Kurry and Migh Pressure,

It Is the pace that kills; and of all forms of overwork
that which consists in an excessive burst of effort, ulnlnln;(
1o the strength, and worrying to the will, hurry of all kinds
~for example, that 8o often needed to estch n train, the of.
fort.roqulml 1o complete a task of head work within a perlod
of time oo short for f1a necomplishment by moderate energy
~is Injurious, Few suffer from overwork in the nm{rogult:;
It s too much work In 100 little time that csnses the break
down In vinetoen cases out of twonty, when collapse occurs,

Most sufferers bring the evil on themselves by driving off | helng always the

the sensitivencss of the receiving instrument. It would
| therefore by no means be proportionate to the length, By

| the following method the electrical condition of any point

|of the line may be exsmined quantitatively at intervals of
0001 of a second or less after starting the eleetric impulse,
It thus becomes possible to measure the form and spoed of a
wave, Buppose one end, A, of a conductor, A B, is placed
to carth, and that the other, B, is connccted with one pole
of a battery whose second pole is put to earth.  Then uny
point of the conductor, ns C, will assume a potential which
will be proportional to the resistance of A C. This potentinl
may he measured by connecting € for an instant with a con-
denser or accumulator, and then discharging the latter
through n delieate galvanometer.  When the circuit Is first
| elosed, & minute interval of time is required before ! will at-
taln its full potentinl measurements made of the relation of
these quantitios, showing the form of the electric wave passing
the point, €. The only mechanical difficulty is to construet
n ohronograph whioh will sllow ¢ to be conneoted with the
condenser, n small but accurately dotermined time after A is
connocted with the hattery. A heavy wheel of brass in st
In motion by a steel spring so that it shall revolve exactly
twiee a second.  The Interval through which the spring acts
same, o nenrly constant veloeity In always

the day's work until the space allotted for It performance is | impartod,  Tho disk Is divided Into 500 equal parts, A
past, or much reduced, Method in work Is the great need | movable index serves to regulate the angle through which

the disk turng between the two connections to be recorded,
The time of revolution of the disk wns first determined by
| noting the figures read in succession under the film of a smal)
| telescope, when the disk was illuminated by half-second
flashes of an induction coll. Theforce of the spring and the
position of the trigger releasing it were adjusted until thy
right velocity was obtained. Recently n condenser was dis.
charged through a known resistance for some interval indj-
cated by the disk, and the time calculated, according to the
leakage formuls, from the initial and final readings of the
galvanometer. If the two do not agree, the spring is altered
until they do; but its action is found to be very constant and
not to need alteration, except after taking the apparatus to
pieces for alteration, Several series of experiments are given,
and the results show the delicacy and accuracy of the method,
— Philosophicat Magazine.

NEW BOOKS AND PUBLICATIONS,

Eremests o Geomerny, By G. M. Searle, O.8.P. Price
$1.50. New York city: John Wiley and Sons, Pul.
lishers, 15 Astor Place.

The author's principal objoct in the proparation of this work has been the
desire to reduce what s supposed to bo self-evidont to the smallest possi.
ble amount, and thus to mako the selence more strictly logical. There are
severnl pecullarities about the treatise, notably the avoldance of definl.
tions until the thing to bo defined hos boen shown to bo possible, the omis.
slon of tho theory of proportions nnd substitution of the equality of frae.
tlons therefor, besides yarlous other minor polnts, which tend to render
the work conformablo to the author's general plan, The volumo as o
result is rendered much smaller than tho ordinary school geometry, and
therefore, while giving the student a more Jogioal and d view of
the sclence, will, it is belleved, onable him to master the same In shorter
time.

STRENGTH ANXD DETERMINATION OF THE DIMENSIONS op
StrucTURES oF Inox AxD SteeEl. By Dr. P. J. J.
Weyrauch. Translated by A. J‘V u Bois, Ph.D.
Price £2. New York city: John Wiley and Sons, Pub-
lishers, 15 Astor Place.

* More attention to Just such facts as are here set forth and worked into
a general method of dimensioning—facts which have long been at disposal,
but never before properly set forth in a shape to meet the dally wants of
the practising engineer and constructor—would make such sad dlsastors as
that at Ashtabuls impossible * (Translator’s preface). True, so far ss the
facts are concerned, but not so ns rogands this book. When suthors sttaln
that happy facility of producing works with say seventy-five per cent losy
formulas and heavy mathematios, then (and not until then) will thetr books
“meet the dally wants of the practising ongineer.” If all practising engl
neers were scientists of the mank of Dr. Du Bols or Dr. Weymuch, we 4o
not doudt but that this book would be just the thing needed. But we
venture to assort that not one practising engineer in fifty would take the
time to stop In the middle of his work and pore over this volume to find out
what the formulas mean and how they are to be applied. Literature for
the study may be as theoretical and as abstruse as the authors chooss to
make It; but where it is meant for practical purposes, It cannot be oo
clear and mmple. For an {llustration of our meaning, wo refor to the
pages of this journal, where many a subject, which has appeared elsewhers
buried In caloulus and the Greek alpbabdet, is elucidated in plain English
and by simple computation. Professor Thurston adds an appendix on his
strain diagrams, all of which is 0ld and has been repeatedly published in
substance elsewhere.

Invontions Patented in England by Americans.
From March 9 to March 22, 1877, inclusive.
ANIMAL I'ULr.~L. Coburn, Worcester, Mass.
Boruek FURNACE, ETC.—B. Hershey, Erle, Pa.
CANCELLING STAMPS, ¥TC.—W . Morris, Richmond, Va.
ELECTROPLATING WIRE.—W. Wallace, Ansonia, Conn.
Fisn PLATE, ¥70.—J. Eno, Council Bluffs, Iowa.
GAS RETONT PRocess.—W. Karr, Frostburgh, Md.
Honsesnon BARs.—W. M. Greenwood et al, Cincinnati, Ohlo.
LATHE ~\W. 8, Cooper, Philadelphia, Pa.
Lime Koy FLug, gro.—W. 8, Bampson, New York city.
MAKI¥G IO, ¥10.—E. A. Gillet, New York city.
MAXING STYEEL—S. Barker, Knoxville, Tenn.
Rmpox HoLbER, ¥T0.—H. V. Dempster. Washington, D. C.
RULING MACHINE—W. O. Illokok, Harrisburgh, Pa.
SAOK-SEWING MACHINE, ¥T0.—W. Webster, San Franelsco, Cal.
SMELTING FURNACE, £T0.~G. H. Moller et al,, Plainfiold, N¥. J.
S101 VALVE —E. Russoll, New York clty.
TRAMWAY CAn.—J. Stephenson, New York eity.
WASHEN, GAXKET, ETO.~Vuleanized Fibre Company, Wilmington, Del.

Recent American and Foreign Patents.

NEW MISCELLANEOUS INVENTIONS.
IMPROVED METHOD OF ATTACHING KNOBS TO SPINDLES,

Willlam De Courcy May, Baltimore, Md.—The object of this Invention
is to provide a means for preventing the loosening and loss of the screw
that fastens the knob of a door to its shaft, The Improvements relate 1o
the use of & band, ring, or sleeve, made to encompass the socket portion
of tho knoba #o as to cover the scrow, and connist, fimst, In constructing
such band, or slecve, with & transyerse alit to permit the same to be opened
and bo sprung Iaterally upen the socket or shank of the knob; and, secondly,
in constructing such band, or slecye, with one or more tongues which enter
the nick of the serew and prevent it from torming,

IMPROVED SADDLE,

Henry Ruwart, Jefferson City, Mo.—This invention embodies certaln
improvements in saddletrees designed to render the saddle convertible at
will nto elther a gentleman's saddle, a lady's saddle, or a *maly * or har
nesa saddle, Tho Improvement conlsts n conatructing the treo at lta front
end, opposite the cantle, with & key and a Jocking bolt, and the pommel,
homs, or cap with a bottom plate provided with a alot corresponding (o
the key, and & perforation or recoss for the locking bolt; o that when the
pommel, or Its equivalent, s placed upon the tree and tumed sround to &
given position It is seourely attached to the saddletreo,

IMPFROVED THILL COUPLING. _

John L, Crist, William E. Criat, and George 1. Smith, Sacramento, Cal.
—~Mhin coupling, for thilla or shiafta of vehloles, conalsts of & spring for con:
neoting each of the shafts with a clamp or elip attached fo tho axle, and
upon the lower end of the sald kpring & nib s formed that with
tho clip when the end of the spring s clamped by a set serew
The spring is suficiently righl to support the thills, while it wuf-
fickently fextble to permit af the required latitudo of motion, Al ratiling
and nolse are obviated by the Improvement, and uunuun%
tached and removed. To afford additional security, a ing may be added
for rocolylng a strap that In attached 2 the thills, . .

constracted that 1t will be appiied to the wheels by the
tng back, and at the same time will allow the vehlclo to
Ita bolng thrown Into action. The eonstruction Is i)

=

rendering the device excellently adapted to fis parpose.
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Foot Power Scroll Saws, W.l.uwh.ctcnlud,oﬂ

Wanted. A firstclass Wood Engraver. Address Eo-
graver, . 0. Box 771, Cinetnostl, O,

Wanted.~A first-class Mould Maker on Undertakers'
IIN'I:. Address Mould Maker, ', O, Dox ¥, Ulne

Shingle Heading, and Stave Machine, Soe sdvertise-
ment of Trevor & Co., Loekport, N. Y.

D. Frisble & Co. manufacture the Priction Pulley—
Oaptalo~best In the World. New Haven, Conn.

G. H. will find a table of the electric con-
ductivities of metals on p. 107, vol, 53.—J, H. will find
the proper dimensions of boats In recent numbers of the
[m Axxmicax SurrLesent.—A. W, G. will find
At half price—line cold-rolled shafting; 425 fest, 214 8 £00d recipe for brass for small castings on p. 171, vol.
10 4 Inch, with hangers and taper sleave couplings; good 30—E. 8. B. will find directions for makitg a concrete
a% now. Address Taper Sleeve Coupling & Wooden  pavement on p. 185, vol. 83.—A. L. 1% query as to the
Pulley Works, Erle, Pa. manafacture of postago stamps was answored on pp.

Princo’s Metallic Paint Company have sold during the | 208, 277, vol. 27.—J, L 8.' query aa to the wlephone Is
‘”mmwmauqmzm-pm.u .—J. C. B will find » recipe
Prince’s Metallic Palot, and not a single complaint has ' for a depllatory on p, 18, vol. 34.—W. L J, will find on

728 Chiestnut St., Philadelphia, Pa.

toen made as to Its quality. For roofs, bulldings, ete., it
cannot be equalled, For sale by the Trade and by the
Cumpany, 1 Falton St., New York clty,
‘Wanted.—Machine for Cutting Cams about 2 feet di-
ameter. Addross, with lowest cash price, Box 280, N, Y.
Yacht and Stationary Engines, 2 t0 20 H. P. The best
for the price. N. W. Twiss, Now Haven, Conn.
Machine Dismonds, J. Dickinson, 64 Nassan St N, Y.
Parties desiring to cstablish large or small Pactories
on Water Power, sddress A. P. Smith, Rock Falls, Ill.
A. J. K., who asked as to drying sand, p. 171, vol 36 :
pleaso addross Allen H. Dauman, Pittaburgh, Pa.
Glass Monuments, patented Sept. 7, 1875,  Tho whole
Patent or State rights for sale. For description and
““&M.LM.BA&L!J.
For Sale.—U, S. Patent No, 187,582, for Traveling
Bag Frames. F. Forbes, 165 Broadway, New York.
Floaring Machinery Manufacturers send me Cata.
logoes. J K.Madden, 11 Jersey City Helghts N. J.
Patent for sale. County or State rights, Self-measur-
ing Fluld Tank. Best in market. Address Box 143,
Geddes, N. Y.
New Lathe Attachments, such as Gear Catting, Pap
and Spline Slotting. W. P. Hopkins, Lawrence, Mass.
Amateur Photographic Apparatus, Chemicals, etc.
Complete outfits, 5 to §£5. E. Sackmann & Co., manufs.,
Brooklyn, N. Y.
Spy Glasses, Mathematical Instruments, Steel Tape
Measures, ote. Send for eatalogue. W. Y. McAllister,

$4,500 buys a machine and model shop full of orders.
List of tools und particulars sent on spplication to T. B.
Jeffory, 355 Canal St., Chicago, 111,

Palntors,—Send for new prices of Metallic Gmining
Tools, for * wiping out.” J, J. Callow, Cleveland, O.

For Sale.~Combined Puneh and Shears, and Bogine

Gas lighting by Electricity, spplied to publie and pri-
wato bulldings, For the bost systom, address A. L, Bo- |
gart, 708 Broadway, N. Y.

Power & Foot Presses, Ferracate Co,, Bridgeton, N. J.

Superior Lace Leather, all sizes, cheap, Hooks and
Couplings for flat and round Belts. Sond for catalogue.
. W. Arny, 18 North 3d 8t,, Philadelphis, Pa.

¥. C. Beach & Co,, makors of the Tom Thumb Tele-
graph and other clectrical machines have removed to 530
Water §t, N. Y.

For Best Presses, Dies, and Frult Can Tools, Bliss &
Willtamy, oor, of Plymouth and Jay Sta,, Brooklyn, N.Y.

Lead Pipe, Shoot Lead, Bar Lead, and Gas Pipe, Send
for pricos. Dalley, Farroll & Co., Pittaburgh, Pa.

Hydmulle Presses and Jacks, new and second hand.
Lathes und Machinory for Polishing and Bafling metals.
. Lyon & Co,, 470 Grand 8t N. Y,

Solid Bmery Valeanite Wheels—The Solid Original
Emory Wheol —other kinds imitations and Inferior.
Ouution,~Our name s stamped in full on all our bost
Standard Dolting, Packing, and Hose, Duy that only
The bost (s the cheapost, New York Delting and Pack-
g Company, 37 and 84 Park Row, Now York.

Consumption Cured.—An old physlclan retired from
notive practioe, haviog had placed in his hands by an East
Todian misslonary the formula of o slmple vegetuble
rumedy for the speedy and por Loury for C
ton, Bronohitis, Catarrh, Asthia, and all Throat and
Lung affootions, also & positive snd rdical cure for Nerv-
ous Debllity and all nervous complaints, after having
thoroughly tested Its wonderfol curmtive powers In
thousands of cnans, fools It Iis duty to make It known to
hin sutforing follows.  Aotusted by this motive, snd o
oonsalontious destre Lo rolloye human suffering, he will
send, froo of ocharge to nll who desire I, this recipo, with
full directions for proparing and successfally using.
Sent by return mall by addrossing with stamp, naming
this papar, Dr, J. €, Stone, 2 North Fifth Street, Phila-
delphia, Pa,

Steel Castings from one Ib, to five thousand Ibs, 1In-
valuabile for strength and dursbility. Circulars free.
Pittaburgh Stool Casting Co,, Pittaburgh, Pa,

For Bolld Wronght Iron Beamw, ete., see ndvortise-
went, Am‘::n:- Unlon Iron Mills, Pittsburgh, Pa., for

Skinner Portable Bagine Improved, 2 12 to 10 I, P.
Skinner & Wood, Brie, 'a.

Emory Grinders, Emory Wheols, Best and Choapest,
Awarded Modal and Diploma by Contennial Comuiissl
Address Amoriean Twist Drill Co., Woonsockot, R. 1.

To Clean Boiler Tubes—Use National Steol Tube
Cloaner, tompored and strong. Chalimers Sponce Co. N.Y.

Hliver Boldor and cmall Tublng, John Holland, Cin-
clnoatl, O,

Articlos In Light Metal Work, Fine Castings In Brass-
Malleable Iron, &o. Japaoniog, Tinning, Galvanielong.
‘Weollos' Hpsalnity Works, Chicago, 1),

BplitPulloys and SplitCollam of sume price, strength
and spponranoe ss Whole-Pulloys and Wholo-Collars.
Yooum & Kon, Drinker st,, below WY North Second st
Phlladelptiia, Pa,

| will find something on silvering glass globes on p. 267,
vol. SL~W. T, A. will find a recipe for silverplating on

| who ask ux to recommend books on Industrial and scl-

P 344, vol. 32, a recipo for coment for marble.—C. E.
will find on p. 253, vol. 30, dircetions for polishing
marble.—C. B, will find an answer to his query as to
troubles with the feet on p. 123, vol. 31 —C. B. should
traco his map on cloth with a pen and Indlan Ink. —A,
E. will find directions for lead burning on p. 167, vol. 82,
—E. P. I, will find something on spring power on p.
20, vol. S1L.—H. T. P. will find that a remedy for mildew
on cloth is described on p. 158, vol. 27.—R H. IL will
find an article on Impressions on the retins on p. 193,
vol. 38.—G. H. W, can polish German silver by following
the directions on p. 37, vol. $4.—J. C, C. can bleach boes-
wax by themothod described on p, 209, vol., §1.—J. HLT.

P-299, vol. §1. For gold plating, see p. 116, vol, 32.—
G. shoald try somo of the boller scale preventives ad-
vertised In our columns,—W. T. will find directions for
dyeing felt hats black on p. 101, vol. 30.—A. M. P. M.
will find an article on the use of compressed alr as a
pawer, for locomotive purposes, on p, 277, vol. 3L.—G.
E. D. will ind dircctions for gllding pictare frames on
P- 90, vol. 80.—J. V. will find directions for gilding
withoat a battery on p. 116, vol. 23 —C. E. B. will find,
onp. 239, vol. 33, somothing about bollers for small en-
gines. As to horse power of small engines, see p. 35,
vol. 83.—J, W. C. will find directions for making sosp
on pp. 531, 379, vol. 31,—C. A. A. will find something on
the manafacture of vinegsron p. 108, vol. 32N, L.R.,
W.C,FJB.CEW,RB, J F.8 J8 WM,
JHN.,J.F. McG,,G. W, §,F. M.L, and others,

the booksellers who
orthy

bjects, should add

entific
advertise In our columns, all of whom are tr

i 2 e the nd the pole, ane every day,
. 8. asks: 1. What cheap chemical | two apparent revolutions arou pole,
u.“ah‘i‘i le & deep or ;‘w“ A, which s dus to the dlurnal revolution of the earth ot Ite
Try a little mhno:f; extraet of logwood, 2, Can aque- axis, the other once 8 year, which fs due to the annnal
duct water be ised In place of min water for waking | motion of "'"‘"hh'““““'mmm"
ink? A, Soch water may be ased if it is clear sod not | (20) R. N. says, in answer to H. M. C.,, who
100 hand. 'nkcd: If the three sides of .uumuh::m'.-m';:
. . asks: Is there anything that | ite area? Consider the longest wide the base; from
wmuﬁ.mu;m in lydhul.:ry that | #quare of the base take the prodact of the sum and dif-
woukl bo cheaper than copper, and st the same time be ferenca of the other sides, and divide the remalnder by
as dursble? :Nw I;M lwkelheuu;nnldplymn-qumdwmbyun
(10 A. R T VRS SEa v il Be prodact of the sum snd difference of (he shortest side
) A. . asks: Can a drive we and the quotient; half the square root of the result will
driven In rock? A, Yeu. | bo theares. Esample: Let the sides be 10, 7, sod 5;
uol:l";:;:;:um“)m, A Sy o 100 (1229 =38, and 1 YIOA88X12 5 34 Vites
n, N =
A friend says that the saw does not possoss any of | _ yy-441.0 for the ares.
the mechanical powers. I say that each tooth acts on § . W ts b ¢!
peine inclined plane Y 1 (21) C. asks: What is the best cement for
. s e Ay rubber bags, to be used for hot water? A. Dissclve

(11) D. H. E. says: 1. Professor Silliman, | i hoge, cut into small fragments, in nsphths, by
In his * Chemistry,” says: Put bicarbonate of soda and l heat and agitation. Straln this solution through a linen
water In one end of a strong cylindrical vessel; and In s | o0 and £s 1o the ney of & thin paste.
tabe In the other end pat salphuric acid.  The arrange: |y, cement Is best applied slightly warm, and the joint
ment Is such that, when the vessel is Inverted, the coni- | prongiy elamped between stripe of wood for 24 hours
tents mix, and carbonic acld gas Is prodoced.  Would | pogore uaing.

It keep thereln six months under bigh pressure? A. >

Yes. 2 Could & small vessel bo made to hold it s long, m‘?j)m“’k’w’ -AWA‘:“‘"‘:IE d‘:‘::mﬂw “:1;11

Jeather packing under the screwed . aboat

dorabigre o~ | cent of salpharic ackd, and then with 10 per cent of

on? A Yes
| ehloride of lime (hypochlorite of lime) while moderste-
(12) C. B. says: Will goldfish live in thnf,’m Finally wash thoroughly with hot water and al-
water of a fountaln, rain or clstern water belng uwsed? | oo 15 sottle,  This tre t will not pletely de-
A. Yes. Sprinkle a few bread crumbs In the Waler | .0z the oll, but It will correct all mncidity.
every day. s
23) L. H. says: 1. I have an en, of
8O0 ks L, To 6 tofurions o Beak | S0 L B b
10 sleep In 8 room containing a rather large amount of | feet longof 5 feet beam, In it powerful enough 1o pro-
groen frult? A. If the room is properly ventilated, Y0u | 10 +aid boat at the rate of 8 milesan hourt A. No. 2.
will experience no injurions effects. 2. Does the frult | o0 can ] learn the signals of the steamboat whistle,
exhale carbonic acid st night? A Very little. such as the pilots use? A. We advise you to Interview
(14) J. C. K. asks: What is the diameter | & boatman.
of a circle whose area is 1 Inch? A, 11284 inches, (24) 8. 8. C. asks: 1. In a silver-plating
Is there & dictionary of mechanical and chemical bath, should the surface of anode immersed equal the
words? A Yes; but as new names are very often colned  surface of cathode? A. They sbould beabout allke. 2.
for now articles or ideas, it is not probable that diction- | I there any way of testing the amount of free cyanide
arice which have been published for some years will | in a plating solution? A. Yes. See Sprague's “ Eiec-
have them all tricity; its Theory, Sources, and Applications.™ & Ina

every revolation? A. Because same of the teeth are set | acid sct upon the nickel anode 1o keep the strength of
wider than the others.

(15) O. R. asks: What is the difference in| (25) D. A. R. says. inanswer to E. L., who
tempersture between the steam and the water in a boll- | asked of what dismeter shoald drills be tofit 3, 14, etc.,
er, under 70 Ibs. pressure? A. The difference, in gen- | pipe tapw, T send you s table and rule for computation.
e, Is not more than 5° or 6* Fah. | The outside dismeters sre from Morrie and Tasker's ta-

(16) W. T. says: 1. T understand that, if Dbleof sandard sizes.

firmy, for catalogues.

(1) H. S. asks: How can I makea platinum
chain? How can I melt platinam? A. Pare platinam can
only be fused by the ald of the exyhydrogen blowpipe.
Place the metal in a small cavity cut out of a piece of |
pure canstic lime, and cause the flame to impinge upon it |
strongly until fused, The hottest part of thix flame is,
when the gases are properly proportioned, within a
quarterof an inch of the mouth of the blowpipe.

@) C. B. says: You give directions for re-
moving stains of smoke from marble, I have some
white marble badly stained with wine and beor. How
can Iclean ity A, Try the following: Take £ parts
common soda (sal soda), 1 part pumicestone, and 1 part
finely powdered chalk; sift it throogh a fine slove, and
mix it with water into a paste, Apply this to the stained
parts of the marble; and, after o short time, wash clean
with water.

@) E. H. T. says: I found on the Old
Millstone Hill, in Worcester, Mass,, several flno speci-
mens of fluor spar. I ean find no account of its being
found before In Massuchusotts, A, It has boen found {

{ho safety valve of & boiler be raised when the steam |  Diameter st
pressare 15 high and the water low, therewould b0 | roude |  Outeide | anovidf. hptotiomot
danger of an explosion. If this be so, will you havethe | diameter. | diameter. the taper. | of drill in
kindness to tell me why? A. A sudden escape of steam - .
might carry up some of the water into contact with the ;z s e e
overheated plates. 2. In a small yacht boiler, would it o5 62 0
be Injurious to keep steam down by throwing small | s oot ]
quantities of water into the furnace? A. It would be T }& lg ‘?g

| better to use & damper and cover the fire. 3. Tt Iy rec- 1 168 1560 135
ommended to mise the safety valve to let the air out of | 1:2 19 1800 1976

the boller when gotting up steam. If this is not done, g" m ;_",.‘; m
what woald be the consequences? A. The pipesand | 3 3% 320 b=
connections €] with alr, which sometimes is trouble- | 34 + e | e
some to expel.  Cousiderable Instruction as tothe du-| 4 45 % |

i3

:‘;: :é. - m:r:-‘:-"'mtmﬂmmd ;: | Thetaper used in calculating s that given by Pratt and
8cx A " 4 | Whitney, 1 inch to foot and the length of threads on 3

EXTIPIC AMERIOAN. o3 fslginch 2itol Is 3 1§ to2ls [ and Bétod

(17 R. H. T. says: I am running an engine | inches is 13§ inches. The rale for compating size of
of 62 horse power in conncction with three breast drillsis: Subtract from the outaide diameter (after al-
whoels of 100 horse power. Owing to back wator on | lowing for the taper) the product of the pltch by 1782,
the wheels, they are not able to do thelr work, The reg. ‘ which gives the diameter at the b of the thread, or
ulator of the wheels Is disconnected, and the cngine the size of the required drill.

doos the regulating. How much of the work ought the (26) M. C. H. says: T am buildi
2 . C. H. says: ng atime
engine to do, to do the regulating? 1 elalm that the en- | o000
glne ought to hold the balanes of power, Am I right? wf:lulu;u.;:‘bwm‘: ::;:;:" ;h:\c:::r!;.l ‘:oz:potr\udnlg
1 also contend that, it the engine and tho wheels are and the bob a glase tabe flled with - :t '::;
< Aat 40 1bw, 1 , and the steam goes up to height must the mercary stand fn m""; =i o compen-
05 Ibs,, it 1 the same as putting more back water on - . correctly? A. You will have to de Odkcact

thewheelst Am Lcorrect? After the engine and the 4oy
wheels are regulated at a pressuro of 65 1bs, (this is the ‘ .:: :;;i ‘y"::::rlnwm. Tt will probably be between 634

in conslderable quantitics at the Southhamp Jead
mines, and elsewhere,

(4) C. A. F, asks: How canI test o syrup
(made from starch) for dextrin or gum? I want to know
when the saccharlfication {s complete. The ordinary
fodine test will not apply to this case. A. The entire con.
verslon of the dextrin into grape sugar cannot be ascer-
tained with certainty by the fodine test, as in some cases
o purplo-rod tint fn abserved, while In othors thore 18 no
change. The most rellable tost Is that with alcohol,
founded on the known insolability of dextrin in an al.
cohollc menstrunm.  To 1 part of tho solution to be |
testod, there are added 6 parta absolute aleohol; If no
procipliate is observed, there In no dextrin remaining,
and the conversion has been entire,

(%) ©. C. 8. nsks: 1. Why is it that the day |
doos not increase or decrease In longth at both ends, by
the same number of minutea?r A, Taking one half of
thie year from January 1 to July £ Inclusive, the days fn.
croase in length Bh, 4dm.; one half, 2h, &m., s in the
moming, the other in the evening. Taking it altogsther,
there Is s much ehange at one end ws the other; but the
motlon of the earth In fts orbit, n combination with s
digrmal motion, makes the dafly variation sometimes ut

one end of the duy, and again at the other ond, 2, Why ' &
| does the number of minutes sdded to the day's length

vary sot A, They appear to have a dally fluctuation be-
caus tho seconds nre not takon Into secount, They
wlso have a reguinr Increaso or decroase, dopondent on
the earth’s position In its orbit,

| Nll"-(n of Iurylﬂ.':',. my !

t of stoam that she Js intended to carry If the | &
steam drops down o 80 Ibs,), can she do her work with- | (37) G. WL J, says: T have been making a

out more water on the wheels? A, Your views, as we | platn cylindrical boiler, without flucs. 1t is 9 fnches In
understand them, aro generally correct. Suppose the | diameter and 20 Inchos long, of No, 18 galvanized lron.
wholo power 18 180, of which tho whoels at moat do 100, | The seam Is lapped 18§ Inches, and riveted with 2 rows
and the eoglne BO—but that at thnes the work of the | of Iron rivets, & of an ineh in diameter, 35 In each row,
wheels falls off o 88—then, In onder that the power may | and the rows are 34 (nch apart; the edges of the lron are
be uniform, the cogine must oxert 62; and the engine | soldered (nalde and out. The heads are of cast lron 4§
will do the regulating If it can ehange (bs power prompt- | Ineh thick, with fange 4§ fnch thick and & loeh wide, .
1y, within tho Mmits of the variation In the power of the | to rocolve riyots, Bach Is riveted with 56 tron rivets 2
wheels, | tneh In dismetor. Where is the weakest point, and at
(18) A. 8. asks: What ingredients and pro- | :L':',"r':: mﬁ"“ safe to run it for & amall ‘en-
portions nr s to produce the different shades of Tight | \wo 5 m:um ml:: Petiabiy t:m weakest parts.
o often usod fn theaters? A, Wo glve below o table of ol 8 ReX; AqRARe.Ingh,
the camposition of the mixtures commonly employed (28) J. R, 8. says: I claim that, when the
for colored fires in tableaux, efe.  Theso fires, however, | RAUg0 on asteam boller shows & prosence of 10 1w, or
shonld nover bo used within doors, as the g pro- | upwands to the sq Lnch, that the pressure Is equal on
duats of some of them are extremely polsonous (see ar. | All parta of the boller, A friend clalms that It s not.
tolew on pp. B and 171, vol, 86). The Hmo lght lan. | Who laright? A, The one who eclaims that the press-
tarnn and lonsos of suitably colored glass have now been | W Ix not the same on all parts of the boller, Is correet.
z«x‘r:‘llli:.mlumuml for thoso firos, and glve much bot- | (20) J, W. P. asks: 1. If a wind wheel be put
P L i At the mouth of a bellows, will it not have power enough
to replace more ale Into the bellows than (¢ takes to tarn
the wheel? A, No. 2. 1f the wheel Ix to b 2 feet In diam-
| eter and a pulley on Its axlo bo 6 lnches n dlameter,
| will 1t not run the lover to work the bellows? A. No.

(30) T, says: Aninventorof a steam boiler

1 ¢ o ‘
Groon| Red [Yellow Blue [White
Chlorato of potash, ., .| &7 | Wy L &)
lphur ...l UH 170 | S w0
Charooal L3 " LI LY |

(6) E. A, asks: In what position betweon
the lonses which constitute the eyepl hould the dla- |
phragma be placed? A, In the combloation at the eye
end, it should be In the focus of the eye lens; in the
other combination, Fraunhofer placed It in the middle, |
The French opticlans place it about six tenths of the |
distance between the two lenses, toward the eye end,

(7) C. E. A, wsks: Can a person receive o !

coll from another, under ordinary clreumstances, by bee
ing In the same room? A, Probably not,

otroutin w7y
L L ¥ [ e (] statos that he bhas used hin toen
AII'I'“N'III'IHH sanlphinte with muddy water, .ml m::d::' l:?pt:la:n ho l‘:::‘::
of copper " '
el RS i Saats s 4 g0 | *eale or sediment, although the boller has never been
lll'nlr sulphide of an- = . blown off,  He clalis that all sediment and sealo-form.
BOY snv s nangesres 3
Poury ‘Y“ R Y 18 Ing impurities of the watur pass off with the steam i

= " [the eylindar of thoe eogine, o states that his boller

1t s hardly necessary (0 mention that great canre Iy re- ! Joas than two per ceat, L ki
R R _and that sach should you that wakes It crodiblo that a boller that will not
bo pulverized soparately, by 8ol W oy

chemist his told him that the
(10) R A ks Does the Dipper revolve | both of salt and frosh wnbr.::l not w.::n’::,uu::

wround the North Start A, No, The Dipper and North | der, but will aot as labricators. e this trae of all seales

lmu are on opposito aides of the pole, and as regards | forming mparitien? A, These statements are not verf

each othor arv very nearly stationary. mywhhnlw.hm.hym
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81) 8. U, . Wo haye a cast iron sce-
M‘m)hl\“& UW‘Z.MMM Ax soon s tho steam
EANRY commences to {ndicate pressure, the water loaves
The bollor and goes off fn the supply pipes. Can you
tell us how to remedy thist A, As wo understand you,

- . 008 £ or to tho hoating plpes, and Lever olamp, Vo YANHS. .o oeoeeiiirinins
hondysrlbnisgy Mlhoboll I vhltlllnlmded’. It | 5 arranged in sections which ean be eleaned or renawed March 20, 1877, | I:“;_‘:‘I‘]‘“';"‘:‘: P Yantis ot 169,718
then returns, We . sewater (€ tho worst in the United | & Jnok, carrlnge, ots., G 8. Jones - 1M

11 i probable that the Insortion of a valve will pre- | every month. QAEEIIRWALCY b AND EACH BEARING THAT DATE. | Light houso signal, C. G. Van Otter. ..., . 188,100
not, it s pro ot the Watdh Statee, extromely muddy for sixmonths in the year; but (Those markod (f) are relasned patents.] | Ziino AstOnor, I, ORI «oes opress T
vout the escape heub {t comes through the charcoal ad clearns from & moun ain ’ | Loek and chaln fastoning, O, Parham T imen

(89) M. M. C. asks: 1. Which is best for epring. 1 want to puta tank above the flter, square or ob- | Loom shuttle, C. W. Anderson. .. .. 188,40
anneallog oast Iron—charcoal or bituminous coal, and Jong in shape, What metal shall Iline itwith, or of | A complote copy of any patent in tho annoxed list, | Logm nhume.é. Wright....... BT Y™
why? A, Oharcoal, generally, as it containg loss impu- what materdal shall Tmake ity A, A eastiron tank would | including both the spocifioations and drawings, will bo | Loom temple, Porter & Clark ...... .. .. 198,598
ritios. 2. What Is the formula for calenlating the len; answer your purpose,  Plates 18 Dby 18 inches and 18 bY | parnistiod from this omice for one dollar. In ordering, “ mx:l;‘ !::ll;tl;o Lt.)(t))':.:::nllun.-). Long, Jr.. I L
wllo straln on the fron of a boller 'hd:"{ ;llnmotg‘:s g inches are kept in stook for “l"!' cgl\flx’;‘-"i U‘l(‘)‘ “"r‘ plense stato the number and date of the patent desired, ] Lnbﬂcn‘lll;g (':ompoun;!..-l"'.")i... Pnpln
boller, thickness of shell, and prossure team s provided with flanges around thelr edges, by means o i i) o M A B Back Row. New Yorkdty Sl Atasxcino fio 4tk 3. s Xeenes
givent A.See Van Baren on tho * Streogth of the r ‘: which they are pat tozether with bolts. et Sltashainies v e il e
ks urface | mle:o)l.;" & no:o::l‘;yf::::d ::r (8) S. G. says: Why is it that sewer gas “t:""':::‘mj\d ‘;.“gl';:'::; 05 OOTHOtE s o3 cidesinvadeianss :g% Meohanienl movements, J. A. Houso,
:'h';:cuﬁ;u?m&n\\.'edo ::Iul:nog:\' what is meant by | finds its way throngh the traps into houses? Isit becanse Akph nl'l\m.). Nquid, AK o 0 183,640 l;‘lll.;tl:l:;:lr:'::mlm:vhll:;:;‘::.nnnndhnuor.
the horse power of a boller, 4 Is an oblique cone, that | the traps siphon? If o, what is It that causcs the trap | pg fstener, 1. Reddon............ ... 188,078 | Millstone dross, diamond, Wilbelm & Davis
is, & cono whoso axis s inclined to the plane of fts baso, | to siphont Or does the pressuro of the sewer gas foree | gagraga choek, R. F. Livermoro. .. - 18802 | Mitoring mactine; Mothion & PEnI0RIOHI:
measured by the arca of its base {nto 34 the perpendicu- | the water out of the trap, or forcon its way past or | gail ear, bucket, C. D. Seys....... 188,682 | Motor, B. MOCHMTOY. - cvevveerumraiarrnrss o
Jar helght? A. Yes. 5 What is the formula for finding through the water? A, Toremedy the pressure of sewer | Ball ear for pails, ote., . Miles 592 | Mucilage holder, 8. 8. Newton.
the volumo of a c.ylindmld! A. Area of hase multiplied | gag, which forces itself throngh the water in the traps | Balo ties, S, N. Drake....... ... . | Ol cabinet, J. A. Wright......
by altitnde, into the rooms of your houso, ot the main waste pipe | Bale tle, J. 8. DUrnIng.......cococone coeeirenirineee 188,010 | Oller nozele, 8. 8. NOWLOD.+..rve.s gy
X 1 ond without obstruction from the sewer up through | Bale tie, J. H. Fisher. ... oo 188506 | Ore foeder, quartz mill, G. A, Church
- 1. T havea glass tube } extend obstruct! I : ST AT oL 115 A

(83) G. T. P. says: 1. AR . the roof to discharge 1ts surplus air into the atmosphiore g‘“l" :l"- detas g'llm\‘l‘”\‘ml‘t.l. e Oven, A, Crumble........oocorencensiinn

Inch ineide diameter. How many inches shall Tiaveto oo “yon Jot tho several articlos of plambing haye | 810 U SORCE T . P11 o | Packing, hy , O, B o

in it t aa! 1 1b. pressure? Al Baling press, W. 8. Contes........ <oe- 188501 | Packing for man holes, cto., A, Powell,
raise the mercary. in 1t to equat e branch waste pipes, and each one be trappoed as near to o
Height of column 2 inches. 2. How much mereury 1 . Barrels, head lining for, L. Reed........ .. v+« 188483 | paper, bufling roll for, A. D. Pool ...
shall ] 5 f excury‘ : about % of & cubic its opening as possible, Tho upper part of xald main | yeq pottom, spring, Oghorn & Kendrick.. .. 18847 | Paper pulp washer, G. L. Lovett..........

Tuse! A. Volume of m Y 1 waste pipe belng only an afr pipe, may be of muach 1084 | peastead, sofn, F. A. Coleman............ .. 188 | Paruflin wax, purifying, . X. Byerlay (r)
inch. E _ | aiameter than the lower part, which it Is necessary to [ Bedstend, invalid, J. P. Beaman.... cr. 183,563 | Pavement, concrote, L. 8, Filbert.......

(84) F. L. asks: 1. Could T boil about 45 have of larger dimensions, Bonoh plane, Traut & Richards (r).. .. 7,865 | pavement, conerete, A. K. Les.......
gallons of Hinseed ofl In a large copper vessel, by having | 44y B, gays: I recently had to put on a | Billfle, €. C. Chamberlan.... ... .. 18858 | pogging awl handle, A. U. McDonald

the steam and the steam pipe ronning into the ofl, or
would the water from the condensed steam affect the
ofl* A. No; some of the steam would condenss in the
ofl. 9. Do you think [t would take any more than one
or two barrels of oll (of 45 gallons each) to varnigh a 40
foot balioan, giving it throe or four coats of the varniah}
A, The quantity would be amply suficient. 8. Would
lnseod oll, that is sold already bofled, do for a balloon
varnlsh, just by painting it on the balloon when it is
cald, or shonld I warm it up to some degree? AL No. 4.
Do you think it improves linseed ol varnish to put bees-
wax in it when boiling, say abont 114 ozs, to the gallon?
A. No. Boil the oil with the addition of ¢ 1b. of borate
of manganese (In powder), and about 5 Ibs, of beeswax
to the barrel, and apply to the cloth slightly warm. 5.
Is it best to varnish the mustin once before it is cat, and
onee after the ballooon is made, to cover the needlo

ExTIFIC AMERIOAN, and found that it washed off. I
thonght that perhaps there was too much of the sulphinte
of Indigo, and I increased the quantitics of nntgalls

‘
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may be made at ono sitting; and tho shield which holds
the plato has many modern (mprovements,

(49) E. D. F. says: 1 am constructing a
filter of 11 pipes, made of cedar wood, packed very solld-
1y with fine powdered eharcoal, sand, and gravel,  The
waker passes through 121 foot of fitering material which

falso valve seat on a locomotive,  There had been one
on before, but 1 put the new one on differently, leaving
three of the old holes in the oylindor, Tfllod these with
Babbitt metal bammered carefully; and I made the motal
flush with the surface, put on the seat, and took all pro-
cautions to make o good job, When the engine wenton
thoe road she “blowed* badly, and continued to get worse,
#o much so that T had to take the scat off again; and
when off, I found the Babbitt metal raised above the sur-
fuce of the old seat fully )\ of an fnch,  Two of the old
holes were betwoeen set screws 4] Inches apart, and one
between scrows 2] inches apart, and the two were con-
slderably higher than tho one, Is it possible for the
meotal to expand 8o much as to cause that seat to leak?
A. No doubt the leak was caused by the expansion of
the Babbitt metal, :

(45) R. M. says: I wish to sink a well in

holes, or to put no ol on the muslin until it is all made Cars, oxtonsion step for, €. W, Perkins. . 188,685 | Pump, J. J. Stuart..... .....
" upt A. Give it one coat before and one or two after- | Order to provide myself with wholesome water, At what | Caps, running gour for, L. T, Pyott...... .. 183,672 | Railway chalr and tie, N. 8. White. .
ward, 6. Would the black gam waterproofs, that the distanco must I keep from a privy well fn rear of my | Carbureter, Plerce & Smiley. .. 183,667 | Railway gate, S. P. Boston,..
i Isdies wearin damp weather, do for making balloons? house? The soll is very stiff clay, and I dog my privy | Card raok, J. P LAMOTO0. . ccuiiiimrevemmacnsaniaane 188,519 | Railway rail, J. Foster........
A A The material will not answer. well 16 feet deep to secure good soakage, A, Locate the [ Casting car wheels, W. Wilmington........188,714, 183,715 | Ratchet brace, W. B. Smith. ............ o
' . well as far as possible from the cesspool, ut least 50 feet | Chandelier, extension, L. Hull (1) .. .-oecoeeneenns 7561 | Reefing salls, 0. W. Atwood. ... : ’
(85) N. V. says: I have been trying 10 |grom it Lot thewell be 8 feot diameter in the elear | Chock roin spread, oto,, D, Schoonmaker. : ! shipping box, H. A. Due, Jr.........
make ink according to the recipe on p. 250, vol. 34, Sct- Chock rower, W. Flahorty.......... S daoasy Ak . A Banta.

after it Is stoned up, and provide at the top two lengths
of woll-curb, 3 feet high cach, to keep out the surface
water, The depth of the well will depend upon the
depth at which clear water rans in the ground in your

Lamp burner, A, Angollo.. oo

—_— Lamp ohimnoys, crimping, A. Haroum, ...

IN DE X OF | NVENTIONS Lamp, fountain, W, A. Butler. ... ,
Lamp, minoer's, J. J. Welnol ...

FOR WIICIL Land roller, L, M. 8togner... ...

Letters Patont of the United States were | Lapping machines, J. Batty... ..

Granted In the Week Ending | Lawn sprinkler, J. 8. Hoacock,

OFFICIAL.

.. 188,67 | Pencll, pocket, D. M. Somers... . ....
.+ 188,696 | Plano notion, Wessell, Nickel & Gross. .. ...
. 18,62 | Pinno fortes, stringing, P. Brenner......

. 188590 | Plek eyes, forming, Jordan & Kenold.
.. 188,625 | Plaiting board, Young & Calvert.........
- 18854 | Planter, L. S00feld....vceuvveereess
. 188573 | Plow, E. D. French.
.+ 18,72 | Plow, E. Wiard....... .
.. 183708 | Plow, gung, H. H. Canaday..
Plow shoe, M. H. Walker........ s
.. 183,585 | Pocket book clasp, 8. F. Clement........
« 188,851 | Post office box, J. B. Harlow........ .
. 188,571 | Potato vines, sprinkling, J. Willlams....
.« 183,656 | Preserving meat, ete., T. Sim (r).
- 188,58 | Privy seat, R. A. Van Court........... ..
.. 185,711 | Pruning shears and saw, T. S. Disston....
.. 183,619 | Puddling furnace, rotary, J. I. Willlams..
.. 183526 | Pump, Olsen & Thuesen............ SRS
.. 183,516 | Pump, L. D. Rallsback....

Rinder, temporary, L. Richoux. ..
Blaoksmith's machine, J. C. Tobin...
Blast furnuces, charging, C. Himrod,
Nlue glass sun bath, H. M. Beldler...
Doller tube plug, T. R, Hand........

Book binding, F, B, Schmitz....
Box trimming maochine, O, Bopp....
Boxes, manufnoture of, K, Zuenkeler. ..
Brick, oto,, conl sluck for, B. H. Warburg...
Bridge Jolnt, T Rulok, . oooiienaens
Brush, J. P, Poland, ..
Buockle, B, F, Melton. ..
Button tab, A. Berndt, .
Calendar, B, I'. Morse.
Can, metallle, R, T, Bu
Can top with oponer, A, B,
Car axle lubricator, H. Gardiner....
Car, froight and stock, J. R. Maitland..
Car coupling, J. A, Hingon. .. coooeevennen

Chimneys smoking, proventing, J, R
Clgarbundler, I A, Wilson ...
Clgur machine, J. 8. Winsor. .
Cigarette mouth plece, J. R, Saunders. .

sabwaaran

and copperss one half; but it still washes off.  What I8 | 1ocality. You had better employ o professcd well-dig- | Clutch shaft
o 1 gearing, W. Adriance.. ...
the dl_ﬂm"-" A'- .ll we understand yod, the ink in | ger, whowill contract to dig your well and stone it upat | Coal wushing muchine, 8. Stotz......... 185,091 | Roastor and warmer, H. 8. Graham
was pot o stand g with water. |, eortain price per foot in depth, The cucumber pump | Coin détecter, counterfeit, J. Wiarda... 18,712 | Rolling metal, W. Bunton. ...

Judging from your Jetter, you have nothing to complain
of, as the ink as made by you from the recipe mentioned
compares very favorably with the best Inks of this char-
scter in the market,

(86) W. 8. asks: In building a residence, is
there anything that is of value as preventing conflagra*
tion from sparks on shingle roofs? A. Thero [s an as-
bestos paint that {ssald to answer the purpose very well,

(37) A. E. R. says: 1. 1 desire to burn
some of the old style burning fluld. How can I make
it? A. Usealcohol mixed with ome ifth of turpentine
orbenzine. 2. Will it be dangerous touse with a blow-
pipe? A It is not dangerons when used in suitably con-
sirocted blowpips lamps.

(38) G. H, Jr., asks: 1. How would hard
bioe bornt brick, set endwise in cement mortar, answer
for a public street wi b hesvy traffic, if the brick resists
& crushing power of B000 Ibs. to the square Inch? A, It
Is not reslstance ts crushing o much ss resletance o
impact that s required in s good paving material, and
the latter quality fs not posssssod even by the hardest

brick. The hammering process that the pavement of & |
undergoes would be fatal to the por- |

basy
manency of brick construction—the effect upon the

1% highly spoken of, 3
MixgRALS, ETC.—Specimens have been re-
ceived from the following correspondénts, and

examined, with the result stated:

G. H.M.—It contalus pyrolusite (oxide of manganese).
~H.B.—It {s clay slate.—H. M. A.—It appears to con-
sist principally of wood pulp, chalk, a little Vandyke
| brown, and giue.~J. F. L—Itconsists principally of
| copper with some zine, You should send larger speci-
(mens.—J. LR, Jr.—It is marmolite, a variety of ser-
ipemlno. It contains silicate of magnesia, magnesia, a
| trace of fron, and water, It is of common occurrence.
;l(h.nbu-n employed In the msunfacture of Epsom
, salts, and, when in large, porfect pieces, as material for
| ornamental vases, W, H. C,—1It Is galena—sulphide of
| lead —a valuable lead ore. It contains about 80 per cent
| of available metal,

COMMUNICATIONS RECEIVED,

Coln, means for packuging, H. Croggon .

.. IS8T f Sash holder, H. C. Gladding..........
- 18500 | Ecales, welghing, H. Willard.

.. 1854  Scissors, A. W. Coates........
veue 198638 | Sorow, J. Pleakbarp.... .....
188,000 |

Emser tip and penell protector, G. W. MeGill,

The Editor of the Sctestirie ANERIcAR scknowled

Evap L W. Parmenter. ....

with much pleasure, the recelpt of original pap :nd
| contributions upon the following sabjects:
On Micro-Photographs, ete. By O, M.
On Combustion in Lamps. By A. K. 8,
On Aerial Propulsion,

Feather renovator, J. C. Divers............
Fence pickot, corrugated, B. F. Miller (r)...

brick being to palverize its surfsce. 2. What effect By L. C. BUAK, V. DO 5o 1o oo oaaoesins
would the Kot and cold weather have an a layer of ce- Ons?urr-uul(.‘nb«. By E LB Firo arms, tool for, W. G. Rawbone. .
mlmmwmmmulthmm On Lightning Rods. By J. M. M. Fire escapo, Lyness & Dunne. ...

the sides of them, bailt in arch shape? A. When the
oement is once set, it would not be materially sflected
by temperstare,

On the Ball and Jet Pazzle. By I1. G. W,
On Kerosene Lamps. By E. B. W,
On Boller Explosions. By D. R, and by G, B. B.

Fire kindler, O. A. Trevalloe.
Fishing trap, 8. M. Davis. ... ...
Flour chest nnd bread table, W. A

| On Mountains In the Moon. By P, E, 8. Fluting and smoothing froa, Crock vssae | Stove for hoating sad trons, R. Nartin,.
(39) R. C. asks: How many degrees of Fah- | On Steam Engine Eeone =y, ;' W, A, M. Fluting machine, 3. B. WHsm. ........cooiis . IS5 | Straw m.u:aout'....‘..........
renhieit doss It require to hateh chickens’ ezga? A. From | On the Oyroscope. By J, M. A. Voo sernpar snk sidmmer, SN & WEa- et | Mas—
A e B ot proper trmperatare. You will | Also inguiries and anewers from the following: :{",:_:",;;.:'ﬁa‘dmwnm g
mu“v pablect onp. 88 of Scutsriric | H. M~P. W, C—E. P.8. A—W. 11—, C. 8., Jr— | Purnace foeder, 1. ¥. LItIopags. ... -roorererrrrs
Axzmicay Surriexesr, No, b, C.J.E~Q. C.—~0, M.~C. M.—P, R, N.—A, J.-N.J. | Purniture spring, I1. 5. Holnes. ... 2

(40) B. A. asks: Can you tell us the best
md-kh(matnmlyrhmuhm? A,
Collect the ashes of well burnt wood, phice them in &

—A R, C.
HINTS TO CORRESPONDENTS,
Correspondents whose Inquiries fall to appear shonld

Furrowing ground, N. . Hammell. .
Gas, making, A. C. Tappitt.........

Gan retort, G. W. Todd. ...
Garoline burner, ¥. Marquart
Geain binder, BE. Heath.......

yuitabls vessel, and bach with water for soveral days,
Wit oceasbonal stlering. Then transfer the clear liquid | "Pest them. If not then published, they may conelode |

| Grain soparator, L Kurth. .. ...............
Grinding apparstus, ote., J. J. Lanoaster.
Hame fastener, C. ¥, Whipple. ..........
Harness broast plate, W. Dyer.

10 8 suitable clenn fron vessel, and boll off the water, | 3L for good reasons, the BEditor declines them, The
Collect the Impuro carbonats of potash thns obtained, | address of the writor should always be given,

wix it with half its weight of slaked lime snd 15 parts | 1nquiries relating (o patents, or to the patentability
of warm waler, atir for s fow minutes, allow to setule, | OF Inventions, ssdgnments, ete., will not be published |
sud pour off the liquid, This liquid eoustitates com- | PeTe- All mnch questions, when initiale only are given, | Harrow, J. Garrett............
mon canatic Iye. A lye may aleo be obiained by treat. | 7 trown into the wasts basket, as It would fill half of | Tarvester roel, Weed & oll...
ing ondinary pearissh or earbonate of sods (sl sode) | 257 PADT to peint them all; but we generally take ploas- | V18t adjustatile, 1. Y. Casslano ......
itk dime and waler, ae stated | ure in answering briefly by mall, (f the writer's address | Hont, eto , storing, Tiittell & Doltaler

U 3 AL s | 1« given, Heater, B. Chadwick..........
asku: can I make a pho- |  Hundmds of & Winge, spring, J. M. J

3 | - . X ones.....

ographic camers? A. The smplest form s & box with | seot: * Who rolle th, o1 anatogous 1o the following are | yyoru, eotiar, 0. 1. Stevens..
s plnkole In one end and the s o nent: ho rolls thin plates of spring steel, of Inrge sre Hlorse hay ke, 8. JUte

- The next higher osder bs to ) Plate at (e | snd without flaws? Who makes castings toordée? Whose ‘ Yoo power, W, It ll(,nu.

io the end (where the pin ) .:":'::"'ﬂ"l Wns | ls the best throdolite? Who makos (he best recording | 11orses, 4,‘;.‘“‘. w D.'“,

hode ves . . . N »

the length of the box. Prom thie 15 as :;..7:‘.:'. EAGEe? Who makes the heat steam engine for | Worses. hitehing, A. T, Wroth,

T

i

Ing small machines? Who sells ) | Homeshoe, 3. D
lerisen e Gaed Lo conatitite the optie | PR he \aTRe POWET freith e 1 e, 3, B GOt ..oeve
srranged with diaphiragme, uzl' M‘l' - § being | Al soeh persanal (nquiries are printed as will be obmerved | TTPAmot, J. Rehandson. .. .. ..o
And plalon, ete, The | In the column of ** Basiness and Persons),” which s spe- | Injoctor far steam bodlors, 3. Waestlay

bozes (from the above elmp's form) have sn endioss v
wrl. | clally set spart for that . | Troning spparatus, 15, B Saldh. oo
#ty of farme: the bellows, the wwing front, the ehevating | mentioned at the head of that o saject 10 the Chatie | .\ i0iing mactine, O. H. Landend
% | mentioned at the head of that column.  Almost sny de
fromt, the wwing back in several varietion, thes the mnl. | sired Information can in thls way be expediti l, b | S o
tiplying box, in which from oue 0 one dosan pletures | talned, ¥ PIGIIOREy 05 | Lamn. Ly FL Glmmed
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and price reduced. nb-cﬂben S(‘lxs‘nnl .\ M- , it
ERICAN ud SoLEs

l.hokwpﬂmolll.ﬂbyman,or' .bnnu mlodlonolkil orders for our
("- Heavy board sides Permanent employment

B.\Tl" AISB.IC.L\' " in gt \eem-.ry lor or _commission. Add.
nnm'mmwm paper. vn: astrial Waras, Clasizaay, O.
MPORTANT FOR ALL CORPORATIONS AND
MANFS CONCERNS. - Buork's Watche-

man’s Time Detector, aapable of sccurtely con.
wotion of & watchuan or patrolman at the

different stations of his beat. Send for circular,

J. la.l!(-l!llK‘l’.o. Boxu79 llo-lon.!l---
N.B.—The suit against Imhseuser & Co., of New York,

was decided in my favor, June 10, WL l'n-u-«ll

have been commenced agalnm Imbacuser & Co, for se

ing. contrary to the onder of the Court.  Persons uain ‘

clocks Inf) nnn: on wy patent, will be dealt wit

according to l.

SPECIAL )IA(’HI\ ERY, TOOLS,
l'uu\nled Articles made to order by A AL POO
05 R, R. Ave., Market St. Station, Newark, N. J.

I IIII ey wnoRuoci‘H‘r

BEAMS & GIRDERS

BE UNION IRON MILLS, Piuttsburgh, Pa., Maunn-
urers of improved wrought trom Beams and
Girders (patented).

'rho groat fall which has taken place In the prices of
1ron, and es (-odnll ¥ in Beams ..-S in the cunstruction
utl-'llll: PROOF BU‘LLDL\(,. . induces usto call the spe-
clal attention of Engineers, Architects, and Bullders to

the undoubted advantages of now erecting Fire Proof

. structures; and by reference to pages 52 & M of our Book

of Sections—~which will be sent on application to those

aod County rvrlvﬂegea for making Driven mnumyl.un the erection of tire proof bulldings—-THE
X "l and solling der the established COST ACCURATELY ALCULATED, the
mer cnmprlw-n W cn Patent, leased by tho yoar cost of lnnumnm avolded,and the serious losses and in-
to responaiblo partd terruption to business caused by fire; these and Hke con-

1dernt). full tify any additional first cost. It is
wMm. D. ANDREWS v%x\eax%lm 'l‘mlll’;:o&'.":hl:ll zr{;:’ uanc{a fu\ly”n-uo ol‘“e small

difference which now exists between the use of Wood
MANUFACTURE OF ARTIFICIAL BUT-

M(!DFI. . AND
JOL & CO.,

MATCHINC MACHINES
JERSAL "\ D JOINTE

(RING m»m,:nlx

HAMILTON, ()Hl()

DRILL PRESS, FOOTI'IIBS. AND

08 Tor sale oho: ‘lf.,(
L & CO., 8 R vc..l\enrk.‘\ J.

{ﬁ"ﬂ."’:.t’.‘
- A

D',‘To‘“” e 0 et e PETICOL \:
0' "] n .
e e

and Iron, that in many cases the latter would ba adopted.
Woshall bo pleased to furnish estimates for all the Beams
complote, for any spectfic structure, sothat u.u diferenco |

| In cost may ot once be ascertained.  Addre
CARNEGIE, BROS. & CO,, l‘lluburxh Pa.

NESS RELIEVED. XNo medicine.
free. G.J. WOOD, Madison, Ind.

Book

ot o
ter~By Prof. Henry A. Mott, Jr., EAL With six en- ’5‘11' Bk
gravings ~Belng o History of the Artiticlal Butter 2 =4
Manufacture, Descriptions of the Principal Frocosses ~ i £a
now in use, Detalls of Latest Improvements, Plan of an S=L g2 -
Artificlal Butter Factory, Engruvings of the Machinery ¥ #ist -_;.
required, Chemical Analyses of Butter and of Artificlal 85 i3 -_:_-_:
Butter, Dotalls of the Costs of setting up an Artificial 1_,‘1__., 55" is
Butter Factory, the Capital required, the materials and E. :: ::_{i -t
quantities consumed, Cost of manufacture per pound, 13: 2 : E_;_
the Dally Profit ete. A complete and reliable treatiso AZREC N<
contalned In SCIENTIFIO AMERICAN SUFFLEMENT Nos- Saend for Circular and Dﬂlcflpllvo

Sond 8. Price, 10 conts each. To be had at this office
and of all newsdealers.

Kleinau's Universal Secumy Lock,

Price List,

~ Wood- Workmg Machinery,

vh as Woodworth Planing, Tonguelng, and Grooving

of Kleinau & Co,, Hamburg (Germany), Machines, Danlel's Planers, Richardson's Patent lm
patented in all States "'1'“"'9" and Awerica woved Tenon Machines, Mortising, Moulding, and
Its prominent advantages consist in aleolute security, hh Saw Machines, and Wood-Working Machine Yy ROno.
oreatest shinplicity, durability, degance, oeneral application, rally, Manufactared by
and chaapnos of production, $o not even approxi- WITHERBY. RUGG & RICHARDSON,
mately equaled by the construction of any other security 5 Salisbury Stroet, Worcester, Mass
W (Shop forme rln«u;-\ul by It BALL & OO

The firm of Klelnau & Co. possess for the United States
‘ America a patent for s period of soventeend yoars, and
1 ry are disposed L0 entertain propositions as to its sale
Flease sddress offers directly to

KLEINAU & CO,,
Manufacturers of Security Locks, Hamburyg (Gernmany).

LEFFEL WATER WHEELS,

With recent improvements.
Prices Greatly Reduced.

7000 in successful opcr.uu.n.
FINE ¥EW PAXPHLE? FO2 127
Sent free to those interested. S8

James Loffel & Co,

Springfield, O.
109 Liberty St., N, Y.

BALESMEN AND
valuable Patents.

Pocket Coin Detector,

—Size of asllver doliar
and welght, | Mint standard | pries
by mall ; ageots wanted ; Hbheonl disex
J. W.SUTTOXN, W Liberty

AGENTE WANTED TO
GEO, WOOD, Lovells, Brie Co

hlll

1 It Losty slzo, ga

nts.
L, Now Yourk

T,

parts of machinery, castings, linware and other inatal
work ENAMELED JET COODS,inwoad ormotal, made ts avder
AMCRICAN l'l."[ifo”Wllllv'lPlDVlU)N(t L

City. BROCK’'S PATEN

Pepper Box and Salt.

NT COMBINED

sllor, for Dintng Rooms, Restaur.
ants, Sportamen, T s, Laborers, ®eho and sl
porsons carrying lunch. Sent mall for 2 4 (ul L ]
Address 0. M. BROCK, Monroeton, Bradford Lo

NEW PEPARTURE. foo

FOR SALE.

A large amortment of pew and second-hand Engines,
condensing and nop-condensing, frowm 3o 20 indic ated
horse power. Also s large assortment of new and pecund-
Band tools, all of our own make, and st prices to suit the
Orders for new work promptly attended to

tmes, L ATl DOGOS. NO PinbL Nt
N rans 5 & obed and raveling 4 ponses
HEWES & PHILLIPS IRON WORKS, 5 A GRAN manatecsarers of K8 VELUPED

Newurk, N.J. | aad PAVER l l.‘ -uu..m CLaGiasATl, URio.

Vislting Cavds, with name, 1o and stamp. |

$P.8Lusniul & CO.,

Worcestory Mass,,
| Manufseturers of the Dialsdell Patont Upright Drills
uul other nnl-dnu Machinlats' Tools

Boult's Patent

Roeverse Motlon
anoling, Variety
Moulding »nnd
Dovetulling
wnebhloe,
ouls Fancoisof
sny design or
style of mouMd in
the sl wood
with nentness
and disgatoh, Is
A st class
Ehajper, l-lT-
and Sere
Moulder
o0 © »_Febernl
sovetalling with
thick or thiun
atuff

Simple, Durable and Eficlent.

¥ Send h-v Pamphlet and
Samplo of work,

Lrn proved B l| 1 Bteol Cutters for
all Kinds of Varlety Moulders
muh- to order, and warmaoted

b
! ", (‘.a’l\( HINERY CO.
‘ SATTLE CHERK, MIicH
blm\ 20, % kln:]l. Gums & luﬂn &5
o B0 Mooster )L Cat. for Dot stamp.

Revolvers:

Weareny Gux Wonks, Chicago, 1
VANDERBURGH, WELLS & CO., MA-

CHINIFTS Pattorn and Drand Lettors, ote., Complete
Newspupor Outtits, Engravens' Boxwood, ete

15 Duteh Btrewt, cor, }ullun New York
S6(

k in
i IAIID’II o (u l'-nland Muxw.

l'!‘.l(H MERY. — BY W. .\L\[)Flh
Fharmacist. —A valuable and M‘u‘ln‘l *‘Tr upon the
rc-«;-u-lk-n of Perfume Extracts. Wi prmanle for
he preparstion of the most prominent and popular Per-
fumes now on the market, dirvctions for the preparation
and compounding of the uun-llenh ole. The Formule
here given embrace the P"J""“"“ of lbo following
Porfumes —Jockey Club e Rose, White e,
Victoria, Ess. llm:quoi Musk, Pate hnuly Millefiour,
| Xiang \lu:f Spring Viowers, Wood Violets, West End,
! !ojl

our awn town 'l‘u s And $ outfit

* a Woek
) froe

anotls, Rondeletia, New Mown Mny.
nvn l‘lnﬁ Violet, \ll nonette, Contalned
ERICAN SUFPLEMENT No. 65.

dealers.

N. Y. STENCIL WORKS, 57 Nassau St N. Y.

Steel Name Stamps.

and Morphine habit cured
lm: No bllcll" Dr CARL l'
+s Chitoago, 11

Send Lo dn-uhr
. (‘ODY & HLTII\ KN ©

GLASS OIL OILERS

l'(r‘l‘lmwconu. Tobohul ut this Omoo, sod onu:wn-‘

Y
PUMPS
4 OENTENNIAL, PHILA,, VIENNA,
nll':!\rl‘"l':”'{: W YORK, BALTIMORE I“)*IUN
Bend for 4|nnlu of cu- ut patented im oV e ments.

ALK IMON WOKRKS Cu.,
Prices urducod JrACS " south Norwalk, € dnn.

STREAM

rAuM & n:o MILLS.
and Rypsee MiVe 10 slaes
. Cuniexl Frooh
4 Corn Mile.
Medal and
Il petieg,
phies sent Fros

o) e - ullll’::l

l’. wnt #t , Cineinn

il all styles

sraisard Milling Machines 2.92S

. Ml Machi from FAD ppwards, Brown's

kot ferew Machines, &¢. ke, Address BIAINARD
M. M, CO, 131 Milk =, n...u . Mass.

GEORGE C. HICKS & CO
Baltimore, Md.

CLAY RETORTE, TILES, VIRE BRICKE, &c
ETerm Cotta Vipes of all sizes,

OU sk WY we san sell Finsé

Chass ¥ 13 Cntavs Pasrwund Pascs
for 8390,
less than 0300 bo wake ..,Omrm
wid Shresgh Agmi. all of whemy
ke 100 per « bave
Agenta, Lot
st Faet

s paswer i, (5ol i unts

1 ey
' found enthfutory, Bend G sur [oetrated Clrentsr, which ¢
| full partiosdors, sad contatne (he mames of over 150 Pasders, Ser
ot amed Funiling (hat arv weing sur Plases in ever~ Stts of the
Pioner state where jom maw this notice, Adlovw,

. N, PIiNOCO,, Ull) Broadweay N. ¥V,

Calen

The SCIENTIFK .\Ml’.l(l(‘.\.\' is devoted to the In-
teresty of Popeldr Sclonee, the Mechame Arts, Mano-
factares. Inventions, Agricultare, Commerce, and the
industrial pursaits generally ; sod it Is valcable cod in-
stroctive not only In the Workshop and Mancfactory,
but also in the Household, the Lilwary, and the Reading
Room. Each volume hendreds of Notes,
Receipts, and Soggestions and Advice, by Practical
Writers, for Working Men apd Employers, In all the
various arts,

- AYER & SON'S

contains

MANUAL

For A‘v:nhﬂu
sdvertisers, New J7. -'

—Tbe M uu rv-luhk vork ol mc k.nd.
Pitdery
N w Ax s dvm- nuu; HU"J)I\G
GY\'!%. PHILADELPHIA:
Get our ¥atl any ad
» tmxao— u l.u-“ acilitics Gosar

aday at home. wanted. Outfit -nd
612 um.’tne. TRUE a (‘0 Augusts, Msine.

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, &¢.EGOULD, Newark N.J.

PATEST SCROLL AND BAND SAW MACHINES A
speciality, CORDESMAN, BGAN & CO,, Qincinnat), O,

STUDIES OF MA'I'I'}.R A\ D LIFE.—By
Prof. Henry J, Slack, F.R.5, most Interesting and
valuable paper, explaining the fatast sciontine theotion
resoarche s und ealcalations, concorning  the various
Modes of Motion, the Ether of Space, the Transmission
of Wave Forces, the Limits of Vulon. the Stze of Atoms,
Motion and Force of Atoms, G ('murlng of Atoms, Ph-.k
nomena of Reproduction, Mental 'htnomeu

TIFIC AMERICAN SUPPLEMENT No. co, 10 cents.
To be had at this ofice and of all ne!ndcalen

4Kf*

Small Tools of all kinds: also GEAR \\'HK}ZL& parts

of MODEL.\ and materials of all kind: C-nln:: u{
Small Lath nes, Slide Resta, ete. lnu

GOOD\O“' &W

I'l‘ P.\\’i to s-:n our Rubber Hand Printing Stamps.
G. A HARFER & BRO,, Cleveland, O.

GHTMAN, 2 Combhill, Boston, )us. ‘

SE—

PHOTOGRAPHICAPPA-

RATUS L CHEMICALS
complete, with dlmﬂmv S10. No toy; takespictures
x5 inches. Send for

reular
B.MORGAN, &= Monmoutb St., Jersey City, N. J.

~d~ Y A week to ents. (m Outft Free.
Maine.

S DJY
$55 2 8717 2. O VicReRt Avgusts.
SPARE THE CROTON AND SAVE THE COST.

Drlven or Tube Wells

0 large consumers of Croton and Ridgewocod

Wl.ler ‘T)L D, ANDREWS & BRO., {14 WaterSt_ N.¥.
whko control the patent forGreen‘sAmerican D—n'aneu
The Toll Gate ! Prlxe Plicture sent free !
Az logenions gem'5 0 objects

tofnd! Address, with stamp, E. C ABBEY,Bumalo, NY.

Made by one Agent In ¥ Gays. I3 new
articles. Samples free. Address,
C. M. l.xxlscros,w

l\STOﬂ\‘ \D\\' TO \(.T\Ti ﬂ\\ﬂ‘nb FREL =
meamu:ua. L FLETCHER, 11l Dey St N, Y.

\ year 1o Agents. Owif cxd 2
835 Shot Gun free. For terms ad-
dress, J. Worth & Co., St. Lowiz, Mo.

8 0 q)J ‘CREW—CLTT
o Drill Presses.  Send for Circular t
u. L. SMLPARD (.‘mdnnlu. o

! HOME TELEGRAPH INSTRUMENT,
Datte Book of Instruct) X \ 3
:nulnlqur lzarn.mg 1d"‘|."§| "::lll)!'l‘!:'(;.:l':;ﬁ rl:‘rli‘::l':
T'elogra h Luu-- YI Descriptive clteu
mailed ~ G TILLOTSON & OO 8 Day 5t N. Y.

BIG PA

TURBINE WATER WHEELS.—A RE
PORT of the official Tests of Turbine Water Wheels
mado during the Centennial Exhibition of 196 With
thirty-one Hlustrutions. Embracing Drawings and De-
scriptions of the Apparatus used for each test. The
Instruments employed for determining the Power and
| revolutions of each wheel. Engraviogs and descriptions
wing the Constr fon of the wheeols that exhibited
Gireatest clepcy, Table showing the Nambvs of
the Exhibitors of the seveml whools test Date of
ench test noter of wheol. Fmctlon of gate
Welght on the n pounds. Revolutions per minute,
Horse-power of v Hoad on wheel, In }ul Heond
on welr, in feet. Flow over welr. Head on welr due to

Lo soll Our RUBMEN I"'HINTING RrAMps.
Terms free. TAYLOK & CO. . Cleveland O

leakoge.  Homse-power of the wator used. Porcetitage
of efficloncy reallzed by onoh wheel, Together with
other valuable and interesting particulars. Contained
I SCTENTIFIC AMENICAN SUPPFLEMENTS Nos. M and €1

10 cta. cach,
Jdealers

To bo had ot this office and of all nows.

BAKER 'S
'Rotary Pressure Blower ;

FOR

Warranted superior Lo any other,

WILBRAHAM BROS.
No, 2318 Fraokford Aveuue, Philadelphia:

Pond’s Tools

| Engine Lathes, Plancrs, Drills, &e,
| Send for Ostalogue.  DAVID W, IPOXD, Successor to
PLUCIUS W POND, Worcester, Mass,

ING FooT l.\'l'“l-'.s——-'

= Outnt (rvc Sala

guaranteed. Write at once to
0 EMPIRE NOVEL

Co., .w Broadway, New Y. urk

S

ANTED NEN Rinct sed v megios o ibogy

PEDDLING, Baary fbersl. Matel and traveling crpenses
oaM. MONITOR LAME CO., M4 Mus St Coscixnars, Unse.

s WATCHES. iTunpcn In e e

“pre W wnidi fooe & B

b

-~
h.rl. n..ulduu(\'l LTER & CO. (ul\&u

ONTHE PROGRESS OF AERONAUTICS.
An essay read before the Asronautical Society of Great
Britain. By Frederiok W. Hrearey, Sec ‘of the As-
sociation. A useful and ln!rn\ltln‘ paper. Cond
brief accounts of the most recent tiials of dalloons hav-
ing mechanical propelling attachments. The required
dimensions and best forms fur balloons with propelling
mu:hlnc? Calenlations of the power exerted Ly birds
in travelling through the alr, and their methods of ac-
tlon. Calcalations of the mechanical requisites for sue
cesaful aerial navigation, as indicated by the fight of
birds.  Report of balloon trials having vertical screw
l-mpo)h ™, made lnr the British War Ofice. Alr pav
jon by “pushing™ balloons, Expertmontal trials of t
Society's appamtus for testing the Lifting Power ul
plane surfaces when exposed to wind currents. Deserip~
fon and dimensions of Moys' steam Aerial Locomutive,
with an account of its practical trial at the Crysia) Palace
Description of Moys' remarkable self lfting stoam e
ino and boller, of one horse power, but welghing only
hirteen pounds, with dimensions, arrangement of the
liMing fans, ete. Contalned in SCIENTIFIC AMEMICAN
SUFFLEMENT No, 3. Frice 10 cents. TV be had st this
uﬂk\‘ and of Nows Dendors

\ MILL \\ ITH WATER POWER TO LET, BETW
)lldlu:d l‘.ut and Nidgowood *tations, M‘:‘h EL‘

erson,
m. | o DJ v
)Ild d l‘ {n culars, apply to DAVID HALDW IN,

BRADFORD MiLL co.

!
’ uuuunn uov
Fronch Buhr Millstonea,
Portabls Corn & Flour Milly,
Smut Machines, ete,

Factory, 168 W. 24 82,
s lINe L\ATI. o.
ey, B Denlap, See
S BENT ON APPLICATION.

Blake's Patent Stone & Ore Crusher.

NEW FATTERNS, with tmportant im.
portant improvements, and abundsnt
sMrongth i Is the only machine used
l-) m-- principal MUNICIFAL, RAVLROGAD

d MINING CORPGRATIONS and CON-
‘ tu ACTOMS In the United States and
! ::;:‘vli countoies, for breaking hird n::‘

l - ouho(ux:n TO ANY SIzx
! BLAKE Chusnis Co. Co., New Haven, (v,
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gdumisrmmts

fuside Page, ench lusortion « = = 78 conts u line.

Brek Page, ench tnsertion « - 1,00 u line.

Engraciags may heod adverthsements ot the same rate
per line, by measirenient, ds the letlor press. Adver-
tisements mst be recelved at publication qfice as early
liqmwmwulnmlw

Delting, I’t\‘klng llnw ;:-t;uln :l-h;n ond \!m‘a oo,
Md‘?\.‘f

ALD & SUTTON
Price L m:u Jway, Nt" \’nrk.

GUAR:DIOLA S
COFFEE & SUGAR MACHINERY

Coffee, Malt, Corn, Cocon, and Grain-
Drylng Machine, Coffce-Hulling nnd |
l’oll-hﬁug Machines, CoffecsWashing |
Machine, Hellx Sugar vapornlnl’.

A R LOW & 00, @ Codar

ity n.m?l"y & ERPRIELLA, % oo

Street, N lun}:wl:‘; A‘rnl- nm!(ﬂ:;-y

will give prompt nuanlkm to all orders for any of the

Msm I

Best Tempered Cast Steel.
Retnll Price, © Cents per b,
WARRANTED. ¥ Send for Clrenlas. !
Pllher& \.rrl-. Trenton, N. J. |

THE SUCCESS.

The Bollinger Water Wheel, s0
favorably known, has been pur.
chased and improved, and will bere- |
after be bullt nml sold by me under
the name Ty Svocess. Not only |
a premium, but the Grst premium, |
was awarded 10 this wheel, 2 now
tmproved, at the C vnlcunw %ond
for deseriptive pamphlet to 8,
SMITH, York, Pa. ‘

lncombusllble Mmeral Wool

The best and usul tnsulator nr heat or cold. %ml
for eirculars, 3¢ ny New ¥ k

ALEXAN DKB ELBERS,
P, 0. Box 4461 Agent for the l‘lwmm

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTEUNS.
Send fur pew lllustrated estalogue.

Lathes, Planers, Drills, &c.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn. |

[ESTABLISHED 1846.]

Munn & Co's Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured through this
ngeney, st home and abroad, than through apy other In
the world.

They cmploy as their assistants o corps of tho most ox-
peri d men 88 €Xx 3, specification writers, and
draughtsmen, that can be found, many of whom have
Dbeen selected from the ranks of the Patont Office,

SIXTY THOUSAND inventors hnvo avalled them-
selves of Munn & Co.'s services In examining thelr In-
ventions and procuring tholr patents,

MUNN & CO., In connection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, preparo drawings, spo-
eificationa, and sasignments, attond to fling applications
in the Patent Office, paying the Government fees, and
watoh each cnse, step by step, while pendiog beforethe
examiper. This is done through their bruneh office, cor-
ner F and 7th Sts., Washington. They ulso prepare and
file cuveats, procure design patents, trade marks, and re-
issues, attend Lo rejécted cases (prepared by the inventor
or other nttorneys), procure copyrights, nttend to inter-
ferences, give written opinions on matters of Infringe-

ment, furnish coples of patents, and, In fuct, attond to
every braoeh of patent busd both In this and in for-
wlgn countrios,

A soecial notios fa mude in the SCTENTIFIC AMER-
ICAX of all invontions patented through this sgency,
with the name and residenco of the patentes.  Patents
aro often sold, in part or whole, to persons attracted to
the Invention by such notice,

Patents obtalned (n Cannda, Fogland, France, Bolglom,
Germany, Russia, Prussts, #paln, Portugael, the British
Colonles, und nll other countrien whore patonts are
granted, st prices groatly reduced from formoer ratoes,
Bend for pamphilet pertaining speclally to forolgn pat.
ents, which states the cost, time graoted, and the ro-
quirements for each country.

Copies of Patents,

Porsons desiring any patent Issued from 15% to Noveme-
ber 26, 1507, can be supplied with ofdlal coples at rea
sonablo cost, the price depending upon the extont of
dArawings and length of specificutions.

Any patent lssund woce Novembor 27, 1807, at which
time the Patent OfMes commenced printing the drawings

| IST.  Flax, Hewmp, Jute, [x- Onkum
'ﬁ celebrsted and { ll‘(l.hn & Rittl
| the and I v WaOn

ne, 1 Mm

a:'i;'o‘g:o St N, Yo TR N St gclzu%.)'ﬁo.
Machines Sl i
* AND [liustrated
Wheﬂls Circnlar,
Welssport,
(uaranteed. PA.

Before purt‘lumlny/ Paints or Roofing, send for Samples and
REDUCED Price List of

H.W.JOHNS.

MATIE

ESTOS

1IALS

I"z“l"l\i' (3| with Wikite Fyre- I'mu! Coating. Tho handsomont, oooloat, most durable, and only roliable portable

| Roofing made. Eaxily applled by any ono,

Costn only half as mooh as tin,

I‘Alb"‘l‘f‘ Twolve newest shados, rondy for use. Guarantesd (0 overy respoct ogunl to tho bost produced in hin
country, and more durabile than any othors for outside rork

STEAM P

STEAM PACK! K ING-Self-lutirioating, Indestractible.
! u!!s!t AI T FIRE-FROOF PAINTS, FIRE, ACID, AND WATER-PROOF CEMENTS

AND BOILER COYERINGS-—The most offective and economioal appliances known,

Asnesros BoAnb,
, FELTH, ETC,

Looso and Round, all sizos

Al these materialy are greparad for wae (n neat and t-vmmd Jorm, are switable for all climates, and can be conily

applied by any one

Aberal tnducemenia to General Merchante,

slers, anud Large Conmumers

SEND FOR SAMPLES, ILLUSTRATED CATALOGUES, PRICE LISTS, ETC,

'H. W. JOHNS MANUFACTURINGC CO,,

87 Malden Lano, New York.

Also for qlv b

rnm'ha 0.

§¥ CAUTION. -—mim)“r are caulioned againet purc

powea purporting to mn:adn SHEBESTOS, unlews they hn" our
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Entire contents of Machine Shop, No. 279 Cherry Streot,
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Steam Pump, Planing Machine, Engine Lathes, Milling
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The New $20 Microscope

s fully equal to any that could have been bought three
yoars ago for $50. Send for descriptive circular.

For the best book of practical instruction get * How
to Uso the Microscope,” by John Phin, 75 cta by mail.

INDUSTRIAL PUBLICATION CO,, 156 Brosdway, N. Y.
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We ilustrate herowith a new brick machine, in which
the bricks wre monlded In sockots mado in the periphery of »
eylinder which rotates beneath s pug mill.  The construc. |
tion of the apparatus Is both strong and slmple, while it
action fs as mpld as Is consistent with the production of |
properly pressed bricks. A
perspective view of the ma-
chine is shown in Fig. 1, and
a section in Fig. 2.

A is the pug mill, in which
the elay is ground and mixed,
Beneath is a hollow oylinder,
on the end of the shaft of
which is a ratehot wheel, not
shown in Fig. 1, being on the
obscured side of the machine
The periphery of the oylinder
is provided with a series of
recesses or moulds, in each of
which works an accurately
fitting plunger. Each plunger
has s stem, about which a
spiral spring is colled, and on
the end of which is a roller.
The clay having been received
into the mould, from which
the plunger is withdrawn by
the action of its spring, the
cylinder is then caused to ro-
tate. Two levers, B, are se-
cured, one at each end of the
cylinder shaft, s0 as to have
free motion thercon. The
upper ends of these lovers are
conneoted to other levers, C,
which, in turn, are attached
to the wristpins of the crank
wheels, D. Said crank wheels
receive rotary motion from
the pulley on the main driv-
ing shaft, E, by the belt
shown.

The inner face of the lever,
B, on the opposite side of the
machine from that shown in
Fig. 1, has a spring pawl, so
arranged that it will engage
with the ratchet wheel on the
cylinder shaft, and rotate the
same. Another pawl pre-
vents any backward motion
of said wheel. The levers,
B, are connected by the arms,
F, with a horizontal bar or
press, G, and in their opera-
tion draw said bar against the
clay in the series of moulds
presented to it. The endless
belt placed below the ma-
chine, for the reception of
finished bricks, is prevented from sagging by pnssing over a
series of small rollers, and is driven by a band from the main
shaft.

The clay is delivered from the pug mill into the moulds
while the cylinder is stationary, and, at the same instant, the
press bar operates upon the clay in another set of moulds,
The cylinder is then rotated, presenting another series of re-
cesses to the mouth of the pug mill, as the press bar is drawn
back. In the continued forward motion of the eylinder, and
after the bricks in the moulds have been subjocted to the ne-
tion of the press bar described, the rollers on the end of the
plunger stems roll upon the outer face of o fixed cam, H,
Fig. 2, and force the bricks out of the moulds by throwing
outward the plungers: so that, when the first mould filled has
reached a point directly under its first position, the knife, I,
Fig. 2, will pass between the brick and the face of the
plunger and cause the brick to fall upon the endless belt.

For further information, address the patentees, Messrs, W,
H. & H. P. L. Machen, Jr., Toledo, Ohio,

_— e — =
To Take Rust Out of Steel,

Place the article in & bow] containing kerosene oil, or wrap
the steel up in a soft cloth well saturated with kerosene; lot
it remain 24 hours or longer; then scour the rusty spots with
brickdust. 1f badly rusted, use salt wet with hot vinegar;
after scouring, rinse every particle of brickdust or salt off
with boiling hot water; dry thoroughly; then polish off with

INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

NEW YORK, MAY 5, 1877,

Stopping the Weed FPores In Barrels,

The Brewers Gaselte gives the following: Put into an open
vossel 110, fine shreds of leather, 1 oz oxallo acid, and 2
Ibe, witer. Suspend the vessel contalning this mixture in
one of larger size contalning water, and boll untll the con

tents of the inner vessel are dissolved by the action of the |

l"l'{,. !

heat lmparted from the boiling water (this is the water bath
process). It must then be diluted with 8 1bs. of warm water,
The mixture, when applied to the surface of wood, oxidizes
and becomes insoluble, complotely closing the pores of the

& clean flannel cloth and a little sweet oll,

wood. Itis used foraleohol, and will neither crack nor peol off,

[#3.20 per Avnum,
i POATAGE PREFAID.}

Dyspepsin and Leng Life.

A writer in the New York Sun, who has undoubtedly ex
porienced the fecling produced by the disease, or he could
not describe the effect so truthfully, sys:

The dyspeptic, ss a rule, Is not numbered among the hap-
plost of men; and there are good reasons why he should not
be. He has an abiding no
tion that something s wrong
somoewhere In the universe,
maybe everywhere; though,
like the man who meets death
suddenly, he often does not
XM ll_\‘ know what hurts him.,
In some eoxtreme cases be
doesn’t much care; only he
would like to get rid of it,
whatever it may be

There is a well founded
American tradition that ple
baking and the frying pan
have been fruitful sources of
dyspeptic woes, though there
are many victims of Indiges-
tion who have not fed upon
pie crust or fiied meats, while
there are many people who
bave grown robust and ruddy
on this diet, or in spite of It
Randolph, of Roanoke, who
contributed to the philosophy
of dyspepsis the cynical theory
that though the Lord had
given us the meats the devil
had sent the cooks, only
touched one part of the evil,
for there are more sufferers
from ill regulated digestion
among luxurious people, who
live upon the most nutritious
and best cooked food, than
among those whom exercise
and labor give a hearty appe
tite for whatever they can get
10 eat,

The late Dr. W. W, Hall,
formerly editor of the Journal
of Health, has written very
sensibly of this disorder in a
little book just published in
this city by R. Worthington.
According to this writer, nine
out of every ten cases of dys-
pepsia are caused not by any
defect of the digestive organs,
but by improper dieting and
insufficient exercise, mental
or physical. People, whom a
disordered digestion requires
to pay attention to these mat-
ters, frequently outlive by
many vears their more robust
neighbors, The author cites the case of one poor dyspeptic
patient in whose case no less than sixty-three ailments were
manifested: among them fretfulness, nightmare, and, most
dismal of all, a sense of goneness. This was undoubtedly
a very bad case, for, in spite of all that wealth could suppl:\'
or careful treatment do to remove the disorder, it re-
mained unabated, until finally the offending article of diet
was discovered, and then recovery was mp}(L In about a
month's time the only trouble this restored dyspeptic had to
complain of was that she could never get enough to eat.
With this instance before his eyes, the most «losiwmlo dys-
peptic may hope to live cheerfully to a ripe old age by search-
ing out the cause of his troubles and resolutely rlpplylng
himself to the removal of it.

Dr. Hall recommends the sufferer to begin by eating little
of one or two articles of food at regular meals. If that
agrees with him let him increase the quantity; if not, he
should try somothing clse. In this way the dyspeptic will
soon find out what agrees with him, and what kinds of food
he should avold. After ho has made these discoverios, it will
be his own fault if he continues a dyspoptic.

e A

To oueax paint, take 1 oz pulverized borax, 1 1b. small
p‘lcn—u best brown soap, and 8 quarts water; let simmer
till the soap is dimo!\'cd. stirring frequently. Do not let it
boil.  Use with a piece of old flannel, and rinse off as soon

a4 the paint is clean. This mixture is also good for washing
clothes,
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m lmm- WAR A8 AFFECTING Anmou
INVENTORS AND FARMERS,

The latest advices roport that a war botween Russia and
Turkey Is almost inevitable, Much ax such a calamlty is to
be deplored, espocially in these days when many have hoped
that peaceful arbitration of national differonces would per-
manently supplant the appeal to the sword, it cannot be
doubted but that the conflics, if prolonged, will prove of
matorial benefit to the people of the United States.  And in
no fnatance is this so apparent as in the great impetus which
will be given to agriculture and to Invention.

Tho two great grain-producing countries of the world are
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South Russin and the valley of the Mississippi; and between
these seotions there exists active compotition for the supply-
ing of the nino to fourteen million quarters of foreign wheat
roquired by England, and the large additional amount needed
Already in this rivalry our
Westorn farmors are far ahead; and statistics, recently
gathered by the Odessa (Russia) Committee on Trade and
Mavufactures for the information of the Russian Government,
show with what remarkable mapidity this advance has been
accomplished.
{in and the United States to England during the seven years
from 1867 to the close of 1878, the period over which statis-
tics bave thus far been compiled, are as follows:

nasla, United States,
Year, ;l:n cent. per cent.
RERPTEL Ve s bus o uva s EsEv e e e NG s e 14
1R A A A B R T ST - e R 18
BB Sioae disseeian haive A BB s ws e 18
BETO oo oo aiiaiele s bR '8 8%.¢ 01000 L gy 21
IBTLL Sinvasvanicsaonpansesed B | 1 SRR 23
i by JPRARN SR a® AR d e e valk Sin s Bl aESesewe 24
IO N . Save's @ ve-ao s sa a0k R Gwees . 44

The committee say that they have reason to believe that
the result for 1874 will be found even less favorable for Rus-
sin. It will be seen that within seven years the two coun-
tries have relatively changed places; and the Odessa com-
mittee frankly admit that in the near future the United
States will be ““ so absolutely the controller of the prices of
the London market that we shall be utterly unable to com-
pete with them.” Nor is this due to any decrease in the
Russian supply, which the foregoing figures might seem to
indicate had fallen off from 44 to 21 per cent in the period
mentioned. Notwithstanding the increase from the new
ports of export, Sebastopol and Konigsberg, the Odessa ex-
port shows a constant increase in quantity as well as in
value; and Mr. Arthur Arnold, from whose recent work re-
lating to Russia we take the above facts, adds that *“the
conviction is forced upon us that Russian agriculture is
stationary in comparison with the boundless and successful
activity of the United States.”

There are obviously two great events, either one of which,
apart from the natural progress indicated by the foregoing,
will tend to secure to us the supremacy of the grain trade.
First, the magnificent success of Captain Eads' opening of
the Mississippi, through which loaded vessels will be able to
proceed directly from their river points of loading to
Europe, and thus the export costs will, it is stated, be re-
duced fully 50 per cent: and second, the coming war, which

of | bids fair to paralyze Russian agricultural activity, especially
in the grain-producing country which is nearest to the terri--

tory of her enemy.

Already the market reports in this city show that, in view
of the conflict, prices have been affected. Corn has advanced
ten cents a bushel within a week, and the same increase has
taken place in Chicago, doubtless through the same being
held for further advance. If other nations become involved
in the conflict, as appears possible, a wonderful effect on our

©, | market is anticipited by the Produce Exchange dealers, who

are watching events. The closing of the Black Sea and

s | Danube would send much of the shipping interest of Europe

here, and low ocean rates would result; while this country
would be called upon to make up the deficiency in the grain
supply thus cut off. At the present time, owing to last
year's short crop, we have little corn to spare; but next
year, should the war continue and the crop prove good, the
demand for both wheat and corn will, it is believed, produce
one of the most exciting markets known for many years,
|and give large additions to the wealth of the country.
Another result of the war will probably be the requirement

'l‘r::: of the belligerents of improved weapons; and, indeed, for

some time past New England factories have been filling
| Turkish orders for arms and munitions. We need hardly
| point out that the inventors will be by no means the class
least benefited by the probable turn of affairs, The increased
1/ demand for grain will necessitate improved means for culti-
lvnting and harvesting, as well as for developing, the great
o- | fertile plains of the West, which will be converted into
new grain-yielding territory. New means of clearing land,
new draining implements, new plows and cultivators, new
harvesters, new applications of steam power to agricultural
machines, which will enable farmers to deal with immense
flelds and immense crops more rapidly and with greater
economy of time and labor, will be needed. New grain-car-
rying vessols, new means of loading, new clevators, storage
warchouses and granaries, new means of transportation—
notably light, portable farm railroads—will all be called for.
Buch inventions will be needed at home. From abroad will
[come the demand for new fircarms, torpedoes, cannon,
| necoutrements, eamp equipage, field telegraphs, new signal
| systems, now projectiles, now adaptations of recently inves-
tgated explogives, and so on through the immense category
of Inventions so prolm(.ully produced by American inventors

The proportions of wheat supplied by Rus- |

during our own war, The merchants are already W
| their opportunitioes; the farmers will do Tikewise.

—— A —
HOTEL FIRES.

The Southern Hotel, one of the largest md finest hotels in
8t. Louls, Mo., was recently burned.  The fire broke out g
a little after midnight. The house was filled with gussts
many of whom were roused from sleep only to find all
avenue of escape cut off.  About a score of people, it is estl.
mated, have lost their lives, and the building is whoily de
stroyed.

So long as the law permits the construction of edifices
which are not fireproof, the public have a right to insist that
such structures shall contain ample means for preventing
fires and for the safety of the inmates.  The recent Brooklyn

Theatre conflagration has been the means of directing atten.
| tion to the condition of auditoriums all over the waorld; and
I;il has probably resulted in a great many precautions being
taken which otherwise would not have been suggested
Hotels are nearly as inflammable as theaters, and they should
be as carefully protected.  The 8t. Louis building, although
it is reported to have had an elaborate fire alarm system,
| with hose und taps on every floor, proved, by the rapidity
with which it was consumed, that means supposed to be
adequate were not s0; and further showed that, for such
edifices, not merely ordinary but extraordinary safeguards
are required. Lofty hotels should have u fire escape at
window, besides bridges, wherever possible, leading from
both roof and windows to adjucent buildings. 1t would cost
very little also to place in every room about 60 feet of stout
chain, firmly attached to the wall near the window. There
should be huge tanks of water on the roofs, holding a sup-
ply sufficient to drench the building. The gas pipes also
should have a water connection, so that every gas bumer
could be transformed into a fountain at will. Again, both
in theatres and hotels, it has been found that shortly after
the outbreak of the fire the gas has gone out, probably owing
to the products of combustion cutting off the necessary sup-
ply of oxygen, or n pressure being generated which forees
the gas back in the pipes. The remedy for this is the pro-
vision of separate lights, such as candles inclosed in tight
glass lanterns connected with a ventilating tube or flue—or
electric illumination might be used. There are few large
hotels in the long halls of which a stranger might not easily
mistake his way, and so, in case of danger, waste precious
time. A hand balustrade along the wall leading to the
stairways would in this respect be of the greatest use, even in
the dark; and the walls besides might have directions painted
on them in prominent characters for daytime use.

We have illustrated and described a number of simple fire
alarms which give warning automatically. We published
one quite recently, which was especially invented for hotels,
it taking the place of the ordinary electric bell press button.
This can be set to any temperature; and when the dangerous
degree of heat is attained in the apartment, electric connec-
tion is instantly established, and an alarm, situated in any
prominent locality, is sounded. It might be a good plan,
also, in constructing hotels, to follow the compartment
system, that is, to carry two or three principal partitions of
solid brick clear through the house; and wherever there are
openings, to provide them with heavy fireproof doors. In
this way, one part of a building might be sufficiently isolsted
from the adjoining portion to allow of the prevention of the
spread of fire to the whole structure. Mr. R. G. Hatfield,
a well known architect of this city, says that iron beams snd
ties in flooring are not to be commended. The experience of
Chicago and Boston shows that these beams are not to be
trusted, since s moderate degree of heat deprives the metal
of its power of resistance; and softened by heat, they yield by
bending, and fall. Instead of iron beams and intervening
brick arches, it is proposed to use wooden beams laid close,
thus forming a solid floor of timber. Wooden beams are or-
dinarily set apart with spaces between them, and thus con-
stitute, with the flooring and ceiling, an excellent arrange-
ment for kindling or extending a fire. Setting the beams in
contact with each other fills up the airspaces and prevents
the fire acting upon the beams, except in charring the sur-
face to a small depth.  There is reason for believing that a
floor of this construction would resist fire better than one of
iron beams and brick arches, while its cost st present prices
would be but four sevenths of the cost of the latter. :

If travelers and others who patronize botels would :
few simple precautions for their own safety, there would be
less of the loss of life that is now common. el keepers
will run their edifices skyward, as high as can’ :
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rope, treated with tung.
of wash, 80 a8 to bo uninflam-
solf-lighting lantern, all in u caso,
1 tako up less room than a Patent Oftice model? In-
‘ventors might contrive o trunk, satchel, or portmanteay,
with these areangements stowed away in o speoial recoptn:
nd containing besides o box for holding valuables,
pasteboard, which will withstand even the
“might be made, which, if lost in a burning
building, would stand a good chance of being found in the
ruins; perhaps, however, with the contents destroyed, unless
—

OUR IRON SHIPBUILDING INDUSTRY.

Messrs, David Brown & Co., a London shipping house,
has recently issued a circular, practically addressed to Amer-
sels, and on the supposed superior advantages oxisting in
England for the construction of the former. After sotting
forth the advantages of the iron ships, the circular says: It
behoves American shipowners, therefore, to consider their
‘disadvantageous position, in not being allowed to compete
with those of all other countries by buying their ships in the
cheapest market. The protective laws of the United States
might serve the interests of shipbuilders if any builders pure
and simple existed; but it does appear s hardship that the
owners who, for the most part, now build their own ships,
should be hampered by such restrictions, and have their
shipping property confined to such ships as are built only in
the United States. Iron ships in this country can now be
bn:l::cmmm to £14 per ton, and with most profuse
m ”»

It is true that American owners have not adopted iron
sailing vessels to any such extent as have their English com-
petitors; but there are reasons, notably the cheapness and
: abundance of wood in this country, the skill of our con-
= structors in producing fast and durable vessels of that ma-

terial, besides others, which tend to account for the slowness

of the substitution. The assertion in the foregoing circular

which calls, however, for an exposition of the facts, which
’ carry with them its denial, is that relative to the absence of
: builders in the United States, and the further inference that
4 England is the cheapest market. The New York Tridune
] has recently published a valuable review of our iron ship-
building industry; and this, in connection with the elaborate
report which Engineering has lately given of shipbuilding on
the Clyde during the past vear, forms the basis of the fol-
lowing:

Five years ago, in all the items that go to make up the
cost of aship, England possessed an incontestable advantage.
Raw materinls and lubor were much cheaper than in the
United States, while the facilitics for shipbuilding were
greatly superior. But in this short interval material changes
have been sccomplished, Shipbuilders in this country have
erected rolling mills, furnnces, and shops; and a remarkably
large amount of the best labor-saving machinery known has
p been invented and put in operation. One single builder,

Mr. John Ronch, has spent, including his original capital in-

vested, some $2,000,000 in supplying his yards and shops;

A and other bullders have not fallen behind in proportionate
outlay. Again, the price of iron has been reduced. Five

N years ago, pig iron ranged from $45 to 870 per ton in the
gt United States. Since then, our imports, in view of the pro-
F gress made in the development of mines, have fallen from
i 800,000 to 105,000 tons, and the price is reduced to $18 per
ton—as cheap as anywhere in the world. Copper has fallen
80 In price that we are now exporting it, The great item,
however, is labor, the cost of which constitutes fully 60 per
' . cont. of that of & steamer, and at least 50 per cent, of that of
3 o sailing vesscl; or, starting with the pig iron and sawn lum-
[ ber, it is estimated to amount to 80 per cent. of the cost of a
stenm vessel,  This we bave reduced by the invention of
Y new laborsaving machinery, which the English do not em-
5 ploy; and a reduction has also taken place owing to the gen-

' eral shirinkage in values, so that the price of labor here and
in Europe is more nearly equalized. Mr. Laird, the great
English shipbuilder, during his recent visit to this country,
admitted that, with the appliances in use in American ship-
yards, it might be possible, all other things being the same,

and even pay the men better wages. It is not a question of
“might,” however, for our builders are now standing ready
to fuarnish the class of vessels, specified in Messra. Brown's
clreular, st Clyde prices; and Mr. Roach offers within the
present year 1o complete any number of iron sailing ships,
from one to slx, for the same prico ($67.50 to $70 per ton),
referred o, and in currency, and to deliver the vessels on
the other side, provided he has the privilege of taking a
8! cargo in them. He guarantees them further to receive the
best ratings from European and American insurance com-

Our iron shipbuilding industry began in 1868; and since
that time there have been built for American owners 231 iron

vessels of all sizes, having a total tonnage of 197,600. The |

snnual sggregate of fron vessels now built in this country is
over 30, worth from $12,000,000 to $15,000,000; and the
business is rapidly expanding. These figures are of course
small beside the immense totals of the Clyde industry, at
present; but for the four years beginning with 1572, the re-

for Americans to produce as cheap a ship as the English, |

l

S titutit mn?gau.

turns shown by the Iatter are phenomenal, and the 1876 re-
port indicates notable diminution, Vessels aggrogoting
294,000 tons were built in 1872; in 1874 the figures showed
206,000 tons; in 1876, 204,770 tons, It is suggestive to note
that slnee 1878 the number of fron serow steamers built on
the Clyde has steadily fallen off. Thus, in 1873, 125 were
bullt; In 1874, 120; in 1875, 113; nnd last year but 83,
Paddlewheel steamers show a alight increase, as follows:
1878, 14; 1874, 10; 1875, 18; and 1870, 16, Now in the face
of thig deeline abroad, Roach alono reports the construction
of 88 iron steamers, aggregating 08,150 tons, since 1873,
This is an average of 13,630 tons per year for this builder,
on these vessels alone (not counting all kinds, “ from the
tiniest yachts to ironelad ships of war,” such as are included
in the English reckoning); and this average, compared with
the figures of individusl English builders for 1876, would
place the American concern third on the list—above John
Elder & Co,, and far abead of the Napiers, whose total ton-
nage for 1870 was but 0,111,

It needs but a brief cxamination of Mr. Roach’s tabular
statement, showing how he has invested nearly $15,000,000
in iron shipbuilding within five years, to perceive how vastly
profitable to the country this industry promises to become.
Here, for instance, is the list of itemas of materinl and of ne-
cessary oxpenditures: Plate iron, angle iron, deck beams,
rivets, bar iron and forgings, pig iron, stecl, ingot copper,
sheet copper and brass, tin, spelter, brass tubes and condenser
tubes, iron boiler tubes, brassboiler tubes, lumber, paints, files,
hardware, bolts, nuts, rubber, oil waste, ete,, steam pumps,
windlasses, boats, wise and manilla rope, sails, blocks, steam
and gos pipe and fittings, anchors and chains, lead, plumb-
ing, conl, improved facilities for manufacture, new Inven-
tions in machinery, sundries, lamps, hose, glass, masts, cap-
stans, ete,, and wages. Of Mr. Roach's $15,000,000, over
$7,000,000, or about 50 per cent, have gone for wages alone;
plate iron takes about 17 per cent, and wood, cotton, hemp,
eto., costs about 5 per cent of the whole, Sifted down to
the crude raw material, it will be found that 80 per cent of
the total cost of a vessel for skilled labor is a low estimate,
and that 90 per cent would be nearer. Inspection of the
list also shows at once what & large number of trades are
directly benefited.

It may be added that our iron ships are not merely a
source of national prosperity, but an important addition to
our naval strength. All are constructed so as to be adapta-
ble as men-of-war in case of necessity. Should such need
ever arise, the government has at its disposal, free of cost,
50 iron screw steamers capable of steaming at tbe rate of
from 10 to 14 knots per hour. In ten days, in other words,
a fleet of better and stronger vessels than the famous Ala-
bama could be gathered and equipped for predatory warfare
on an enemy's commerce.

THE ADVANCEMENT IN MICROSCOPY IN THE UNITED
STATES,

To all who take interest in the progress of scientific inves-
tigation, it is a cheering sign that, in different parts of this
country, the use of the microscope—that powerful appliance
for investigating the secrets of Nature—is spreading rapidly
by the establishment of microscopical socicties in most of our
large cities. At the late annual meeting of the American
Association for the Advancement of Science, the members
became acquainted with the Microscopical Society in New
York city, which is in a very prosperous condition; and from
time to time we notice, in various journals, reports of meet-

ings of such socicties which show that few of them are in- |

ferior in status to the Microscopical Society of this metropo-
lis, of whose annual exhibition we gave an account in our
issue of April 7. The accounts of the recent meetings in
San Francisco deserve a place in our columns.

The San Francisco Microscopic Society has fifty resident |

and forty corresponding membors; it holds semi-monthly
meetings; and at the annual reception, twenty members ex-
hibited their instruments before three hundred visitors, It
has a library of two hundred and fifty volumes, and a cabi-

net of six hundred alides, besides much valuable apparatus |

—ucquired by purchnse and donation. It appears that the
new Tolles objectives had previously not snswered thoe ex-

pectations of the members, as a failure in resolving the de- |

tails of some difficult distoms was reported. Now, how-
ever, the President stated that, in justice to Mr. Tolles, it
should be acknowledged that the fault did not lay in his ob-

jective, but in the members’ inexperieuce, and that intercourse |

with experts in this special branch of work had rendered the
solution so simple and easy that it caused wonder that it had
over appeared diffloult. The onetenth inch objective of
Tolles most satisfactorily accomplishes all that was claimed
for it; while the one-sixth immersion objective, by the same
maker, gave o clearness of definition that was wonderful,
and fur surpassed unything which the Prosident had over
witnessed. Not only this, but this glass possesses such ample
working distance and such grest penetration that it js ad-
mirably adapted for investigation upon animal and vegotable
tissues, for which these qualifications, especially distance,
are 50 necessary,

The President roported the formation of a class for In-
struction In microscopy, under the taition of the lbrarian,
Mr. Clurk. The formation of such classes is of great lm-
portance, and was impassible a fow years ago, when the mi-
croscope was regarded s a novelty and a toy, rather than as
o ool for the sequirement of valuable and important kuowl.
edge.

This San Francisco society is lkely to cause some rivalry
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and emulation among other associations; and the New York
socioty must actively push the science of microscopy for-
ward or it will bo overshadowed by the growing institution
on the Pacific side of this continent,

In Hurvard University it has been concluded to establish
classes for Inboratory work with the microscope, with specinl
instructions in its use for botanical study, the preparation of
anatomical and other objects, ete. Professor Goodale has
charge of the course on phenogamic botany, and Professor
Farlow of that on cryptognmic botany, Their names are
an ample guarantee of the excellence of this newly estab-
lished department.

The microscopic societies In the United States are attract-
ing attention in Europe; and in a microscopic journal pub-
lished in London, England, we find sccounts of meetings in
some of our large towps. From Dunkirk, N. Y., it is re-
ported that Professor J. Edward Bmith, of Ohio, read s most
interesting paper on “ The Useand Abuse of the Microscope
as an Instrument of Precision.” He propounded several
new ideas, such as the use of lenses of the widest angle of
aperture for all kinds of work, and demonstrated practical-
ly his proposition by an exhibition of various objects, some
of them illuminated by oblique light thrown at an angle of
76° from the axis of the instrument, and some by a dia-
phragm plate perforated with an aperture of }; of an inch
in diameter, and with various amplifications from 500 to 2,000
diametors,  Professor Smith also exhibited Tolles” & and }
inch duplex objectives, of 180" air angle, and the President,
G. E. Blackburn, M.D., a } inch Tolles' immersion objective
of 95° balsam angle. In view of the importance and value
of some of the tests exhibited, a resolution of acknowledg-
ment and commendation was drawn up and urged by the
members and guests present. The report of the meeting is
a very creditable indication of scientific progress in the
young city of Dunkirk, which twenty-five years ago, when
it was the first terminus of the Erie railroad, was a most in-
significant country town., Had its growth and intellectual
society, now realized, been predicted, the statement would
have been deemed incredible.

For the benefit of those readers not conversant with the
latest improvements in microscopic objectives, and therefore
perhaps ignorant of the expressions *“ immersion objectives,”
‘“angle of aperture,” ““balsam angle,” and **air angle,” we
will explain these terms,

The immersion objectives are lenses of which the extrem-
ity has to be used immersed in & minute drop of water,
placed upon the slide. The advantages are that loss of light
by two reflections, namely, from the upper surface of the
slide and the lower surface of the lens, is done away with,
as the water drop unites their two surfaces and makes the
lower lens of the combination and the covering glass of the
slide practically one body. Next, the distance is increased,
and a powerful lens, of which otherwise the focal length
would be too short to be used with a covering glass, may, by
the immersion system, be used at a more convenient distance
without changing the magnifying power. Asa result of the
short focal distance, the working distance is considerably in-
creased; but the great advantage of these lenses is their
wonderful clearness and definition, which are of the utmost
importance in examining minute objects accurately, so as to
obtain a correct idea of their structure and not to be misled
by deceptive appearances to which ordinary lenses of short
focus frequently give rise.

In regard to angle of aperture, we ought to state thut ex-
perience has shown that central illumination often drowns
minute details in a flood of light, and that objects can be
better seen by obligue illumination; but with the latter, with
ordinary lenses, the visible fleld is darkened, The mukers of
lenses have in some instances contracted them so that, oven
| by very oblique illumination, the light roaches the eye, and
the field remaing bright. The extreme positions in which
the light may be placed sideways from the axis of the instru-
ment, and still be thrown in the axis, give us what is called

the aperture; and the angle formed by the lines of these
! positions is the angle of aperture. The air angle is that ob-
tained when the light passes through air only; the balsam
angle is that obtained when the light passes through o slide
{of which the object is preserved in Cannda balsam.  As
different fluids bave different angles of refraction, they of
course Influence the angle of aperture,

Wo shall keop watch for nows of further proceedings of
| these valunble socleties, and hopo to hear of the formation of
new ones in all parts of this country,

—

Trrars have been made in Rome of a solution of chloride
(of calcium as a substitute for water in laying dust in streets,
and the results are said to have been highly satisfactory.
| The dampness communicated to the road remains for a
i whole woek, The road remuios damp without being muddy,
I presenting a band surface, on which uveither the wind nor
the passing of pedestrians or horses has any offect.
- el O QO P

. M. writes to point out that minute objects photographed
In large sizo by the help of o microscope are properly termed
photo-micrographs; and that the minute photographs which
require & microscope for their explanation are called micro-
photographs.

—  ——vtr—

E. N. L. writes to point out that a cracker ma-
chine Is needed, and s successful appliance of the kind would
amply reward the (nventor, especially as it would be useful
in many trades in which similar articles have to be pre-

pared for shipping.
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A NOVEL LIFE PRESERVER. s
lower on of the curious device whic repre-
m“l‘:d in the a::e‘x‘ed illustration resembles a lifo-preserving
dress; the upper part is a kind of buoy or floating chnmbcr,
in which the occupant has some freedom of motion for his
bead and arms. The object is to provide the shipwrecked
with not only a means of flotation but with complete
shelter. Inside the enlarged upper chamber, it is proposed
to place provisions and a water supply; so that the wearer
can stay afloat for u month, if need be, with safety and com-
fo"'l".he interior of the apparatus is shown in Fig. 1. Fig. 2
represents it closed. The upper portion is made of strong
sailcloth, waterproofed and distended on a
jointed cylindrical frame. Across the lowest
ring a disphragm s placed, in which are two
spertures for the legs, which are incased in wa-
terproof pants and bools, covered with metallic
rings, in onder to afford protection against fishes
and sharp rocks. These rings are made to fit
one within the other when the dress is folded so
a8 to enable the device to be stowed in small
space. The top of the upper chamber is inclosed
by a hood, in which a window is made. An air
pipe is provided, leading to a respirator fastened
over the mouth of the occupant. An annular
air chamber is provided, which keeps the upper
part of the apparatus well out of the water, Mr.
Traugott Beck, of Newark, N. J., is the in-
ventor.

.

How a Chinaman Caught a Ticket
Agent.

Silver coin is st a discount in California just
now, and it is customary to demand gold when
the amount is over £10, which explains the fol-
lowing from the San Francisco Bulletin :

“Too muchee smartee " was what the moon-
eyed ehild of the Orient said to the ticket seller
at the wharf when gold was demanded for three
tickets to Stockton, at $8.50 each, making $10.50.

“Too muchee smartee; you no cachee gold
allee time."

* Yes, John, I must have gold for these tickets
—ten dollars and a half. Come, out!”

*“ How muchee one ticket?”

**Three dollars and a half.”

““ Allee light; me takee one,” and he paid his
three dollars and a half in silver; then bought
another one and paid three dollars and a half in
silver, and bought o third in the same way, hav-
ing paid out ten dollars and a half in silver
without showing any gold. With a look of tri-
umph the mild-eyed son of Confucius gathered
in hislast ticket, and said:

*“Too muchee smartee.”

D

IMPROVED WATER ELEVATOR.

We illustrate herewith an improved steam pump for rais-
ing water by the direct action of the steam, in analogous
manner to steam injectors. A is a steam-conducting pipe,
which is placed within an outer pipe, and surrounded by
coal ashes to prevent condensation, It is bolted, by a face
plate, 4, to a flanged casting, B, 8o as to be readily detached
therefrom, for changing without removing the casting from
the seats, The casting, B, is submerged in the water, and
made of two flanged sections, which are jointed together,

one section supporting, in suitable bearings, the nozzle, C,
that connects with the steam pipe, A. The other

section supports, in similar manner, a tapering

spout, D, through the contracted opening of

which the water is drawn through perforations,

b, of the nozzle section, and forced by the action

of the steam into the wider discharge pipe, A’

The latter is attached, by a face ring, d, binding

on the flanged rim of the pipe, to the opposite

€nd of the casting, B, so asto be changed with

the same fucility as the steam pipe. The action

of the steam produces a partial vacuum and
creates a suction that draws in the water to be
raised, forcing it forward and upward to any
height through the water-discharge pipe. The
pump, it is claimed, may be used with advan-
tage a8 a bilge pump on board of steamers.

This device was patented through the Sei-
entific American Patent Agency, February 18,
1877, by Mr. Alexander Wright, of Havana,
Cuba.

e ——— ) Qe e
Polsonous Sk Dressos.

In purchasing silk, many require that the material shall
possess both welght and stiffness, these qualities adding to
its rich appearance and allowing it to be draped more grace-
fully. Heavy silk is also commonly believed to be of better
manufacture and to wear better, as the extra welght is sup-
supposed 1o be due to a thicker and closer fabric. While all
heavy silks are not necessarily welghted, o large proportion
of them are.

The weighting of black silks with a compound of tannic
acid and oxide of fron, far cxceeding In quantity what is
really needful for the production of a black color, lins now
been known for a considerable time, and has boen carried so
far us to deprive the material of its non-conducting powor
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for heat and electricity, greatly to impair its strength and
durability, and even to render it lisble to spontancous com.
bustion. Consumers, however, till lately ‘‘ laid the flatter-
ing unotion to their souls " that white and light-colored silks
must bo genuine,  Alas! the depraved ingenuity of the age
has Introduced sophistication in this department also, and it
is possible to buy white silks—white goods, rather—consist.
ing of about one third (o one half the genuine product of
the silkworm, the remainder being made up with oxide or
carbonate of lead. This stratagem is not merely a fraud
upon the purchaser—who asks and pays for one thing, and
recoives another very inferior in its properties—but it is a di.
rect attack upon public health, and (we learn from the Cheme-

Lg.R.

cal Review) in that capacity has already brought forth evil
fruits. Persons who are continually handling such weighted
silks are liable to lead poisoning. Still greater is the risk for
milliners and dressmakers who sew with silk, and who are in
the habit of biting off the end of the thread, or of putting
itin the mouth to make it the better enter the eye of the
needle. A minute quantity of lead is taken into the system
each time; it remains and accumulates, and, at last, colic,
palsy, and other alarming symptoms make their appearance.
These are soon traced to lead poisoning, but not one medical
man in a hundred will suspect how the lead is introduced
into the patient’s system. He will blame water, wine, vine-
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WRIGHT'S WATER ELEVATOR.

gar, food cooked in leaden vessels, ete.  In the lnst guess he
may often be right, for the tin with which saucepans are
““tinned " is no longer tin, but an alloy containing a large pro-
portion of lead. The so-called tins in which meat, butter,
fruits, etc., are now imported and sold are also no longer
“tins,” save in o ** Pickwickian sense,” but ** leads."”

But, 10 return, 5o long as the silk is not recognized as the
source of the lead, the patient will go on using it, and recov
ery will therefore be impossible. This, it must be under-
stood, is no mere matter of conjecture or probability, but of
actual fact. Polsoning cases of the kind described have al-
ready occurred, and will certainly become more and more
frequent if the evil practice is allowed to continue,

The detection of lead is not dificult.  If » ploce of the
wilk, or a little of the thread or yarn suspected of belng
welghted with lead, is molstened with pure water and then
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exposed to sulphuretted hydrogen gas (as obtained hy putting
u little sulphuret of iron ina cup and pouring dilute sulphy.
ric acid upon it), if lead is present it will ehiange color and
rapidly thicken, Ladies applying this simple test are, how.
ever, cautioned that if they bave been made artificially
“ beautiful for ever " with powders and enamels, thelr faces
may possibly change color as rapidly as the welghted silk.
——— - — -
Murvelous Jugglery.

The jugglers of India have for centuries been noted for
their remarkable skill in the mysteries of the “ black arg ™
The editor of the Commercial Bulletin, traveling in the East,
has contributed to that paper some very interesting lotters
on the customs of the strange peoplo he has vis.
ited. Under the above heading ho tells, in the
Inst issue, his readers that *“ convalesconce s
capital time for mild amusements which will not
tire the languid brain, and we had some jugglors
up almost every day. We never could find ot
their tricks, which are very marvelous, Of
course, everybody has heard of the basket trick,
where n small boy gets inside a basket, and the
Juggler plunges a sword through and through i,
bringing it out recking with blood, then holds
up the basket, shows there's nothing there, and
calls the boy, who calmly appears from outside
the circle of spectators, And also of the man-
go trick, where a seed is placed in the ground, is
covered with a cloth, and appears as a shrub,
growing visibly before one's very eyes, and then
bears fruit, which ripens and is edible in five
minutes from first planting. These fellows have
very scanty clothing, and apparently no appars.
tus whatever, There are some wiseacres who
profess to know all about these tricks. [ never
saw the disemboweling and immediate healing of ¢
fakirs, in India, nor men sitting in the air, *lev. '
itated,’ as Madame Blavatsky calls it. But I have
seen other tricks as surprising, and equally un-
accountable by any art or science with which
Europeans or Americans appear to be acquainted
nowadays. I have seen a man throw up into the
air a number of balls numbered in succession
from one upwards. As each went up, and there
was no deception about their going up, the ball
was seen clearly in the air, getting smaller and
smaller till it disappeared altogether out of sight.
When they were all up, twenty or more, the
operator would politely ask which ball you
wanted to see, and then would shout out * No.
1,' “No. 15,"and so on, as instructed by the
spectators, when the ball demanded would bound
to his feet, violently from some remote distance.

““Then I've scen them swallow three different
colored powders, and then, throwing back the
head, wash them down with water, drunk in the
native fashion in a continuous stream from a lotak, or brass
pot, held at arm’s length from the lips, and keep on drink-
ing till the swollen body could not hold another drop, and
water overflowed from the lips. Then those fellows, after
squirting out the water in their mouths, have spat out the
three powders on to a clean piece of paper, dry and un-
mixed. As to the thimble-riggery of their minor tricks, they
are exceedingly expert, but are probably equalled by many
of our distinguished prestidigitateurs ; and whatever may be
said of the basket and mango tricks, or the sitting in the
air, I don't think any of our people are up to the sending of
balls into space and recalling them in an
order. This reminds me of the trick Marco Polo,
the great Venetian traveler of earlier times,
speaks of having seen st the Court of Prester
John, in Central Asia. when a bean was planted
and sprung up rapidly toward the heavens, its
summit being lost in the clouds. Up this, one
juggler traveled, and then another after him,
with a drawn sword. Ina few minutes, down
dropped ears. a nose, & head, and limbs of No.
1; No. 2 leisurely descends, wiping a bloody
sword, shovels up the fragments of his victim
into a box, and goes on with other performances,
presently calling out for his defunct companion,
who thereupon presents himself, as large as life.
all alive and kicking, from the throng. This is
not a modern trick, but those I have seen are
certainly not less marvelous. Then, too, it is &
well authenticated fact that some of these jug:
glers, on more than one occasion in recent years,
have suffered themselves to be buried alive, and have been
dug out alive after the lapse of a year."

- —eeere—  ——
Treatment of Hydrophobla.

The following treatmoent of hydrophobia is suggested in
the Medical Journal. The patient Is to bo undressed, seated
on a cane chair, and the whole body up to the neck envel-
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~ This salt, the remarkablo antiseptic of which
m‘rﬁdhnmtldm of tho sa:rm Anmm
may be propared by adding carbonie d 10 an
Tolic solution of potash, or by the action of potassic sulphy-
drato on neutral ethylio disnlphocarbonate,  1f fused hydrate
of potassium s dissolved in balf its weight of absolute alco-
hol, and carbonie disulphide is added slowly till the liquid
‘1o longer exhibits an alkaline reaction, and the mixture s
cooled to 89* Fah,, tho xanthate of potassium soparates in
colorloss noedles; and an additional quantity may be obtained
by ovaporating the mother liguor in a vacuum, after the ex-
cess of carbonic disulphide has been separated by water,
But the salt is most easily propared by adding to absolute
alcohol an excess of very pure caustic potash, and then an
oxcess of carbonie disulphide. The mixture immediately so-
lidifies to & mass of interlaced silky needles, which must be
washed on o filter with ether to free them from bisulphide of
carbon, then pressed botween fibulous paper, and dried over
oil of vitriol. Tho salt crystallizes in shining, colorless prisms,
which turn slightly yellow on exposure to theair. It is very
soluble in water, and diss lves readily in & or 6 parts of ab-
solute aleohol, It is insoluble, or nearly 8o, in ether. Tts
solution in absolute alcohol is not affected by boiling, but
its aqueons solution decomposes when heated above 1220
Fah., yielding potassic trisulphocarbonate, alcohol, sulphu-
retted hydrogen, and carbonic acid, thus: 2C,H,KOS,; + 2
H.0 = K,CS, + 20;H,0 + H,8 + COs. In the dry state, it
may be heated to 200¢ without alteration; but at higher tem-
peratures it gives off ethylic sulphydrate, sulpburroted hydro-
gen, water, and earbonic oxide, leaving a residue of potassic
sulphide, mixed with charconl. The solution heated with
potash is resolved into mercaptan and potassic ethylmono-
sulphocarbonate, Strong nitric acid decomposes it with vio-
lence.  Xanthate of sodium forms yellow needle-like erystals,
resembling those of the potash salt, but of a darker color.
The solutions of these salts form a yellow precipitate with
salts of lead: yellow with copper salts (hence the name of the
acid); light yellow with silver nitrate and mercurous salts;
the last mentioned, however, quickly becomes brown and
black.
THE DEXTER SCROLL SAW, EMERY GRINDER, AND
POLISHER.
‘We illustrate herewith o scroll saw which has an entirely
pew treadle mechanism, and which is excellently adapted

Scientific American,

275

lutions of the wheel and strokes of the saw are made per
minute; and as 800 to 1,000 strokes are amplo for sawing, it
will bo seen that work may bo rapidly executed with this
machine with but little labor.

The same treadlo motion has also beon applied to an emory
grinder and polisher, which is represented in Fig. 2. Thls
is woll suited for the uses of jewelers and dontists as well as
for general employment.  Wheels under 4 inches diameter
and § inch thick, of any grade or make, can be used.

Fig, 2.

Each end of the spindle is furnished with plate hubs for
wheels with § inch holes and fitted for & small chuck which
will carry drills, burrs, and small-shanked dental wheels.
An adjustable rest for work to be ground is attached. With
ordinary treadling, a speed of 8,500 revolutions per minute
is obtained. Patented October 24 and December 12, 1876,
For further information, address Trump Bros., Wilmington,
Del., inventors and manufacturers of the Fleetwood and
Dexter machines.

-

Artistic Dentistry.,

for amateur use, The frame, Fig. 1, is a solid casting, pro- |
vided with a clamp. G, to secure it to a table or bench. The
bows, F F, of hard ash, are fitted with iron plates on the |
back end. These plates have knife edges, carefully made, |
upon which the bows rock with little or no friction. The |
front ends of the bows are fitted with pivoted steel acrew‘
clamps, A B, for holding all sizes of saws. The plates on
which these swing are adjustable, so that the pitch of the |
saw can be altered if desired, or corrected if it does not run |
straight.

lingly profitable.

i

Dr. J. Allen, a well known dentist of this city, has recently
shown us some very fine results of his process of enameling
plates for artificial teeth, on which he has experimented the
past thirty years. The plates are of platinum, and the
enamel is so artistically and continuously applied that
overy characteristic of color and form of the natural parts
is accurately reprodaced. At the same time, by carefully
disposing the teeth in their sapport and by the addition
of ingenious armangements for sustaining the muscles, Dr.
Allen has succeeded in mtorin% to the face the natural ex-
pression and fullness, usually lost by the change of the
features caused by the absence of tecth. The artificial
gols exhibited to us deserve high rank as a product of art;
and the process has already won the commendation of the
dental profession as well as awards at the three last Inter
national Expositions.

-

Boo=Keoping fn the Himalayas,
A correspondent gives, in the London Agrieulture Gazelle,
an interesting account of bee culture in India. Ho writes:

expedient, after which the mouth of the pot is reclosed, and
the bees soon roturn and go to work again; enough of the
honey always seems to be Jeft to support the stock through
the winter, and I could not ascortain that artificial feeding
in ever resorted 1o,  As the houses are occupied by the fam-
ily as well aa the eattle of the owners, and in winter pretty
;;onmm fires are kept up, the bees, no doubt, benefit by the
eat.

““ Besides thene hives, which are never killed off, each house
generally has a large numbor of others, the result of swarm-
ing, which are managed in a different way. For these a
hive is prepared thus: A piece of the trunk of & pine or cedar
tree, of about 18 inches in diameter, is cut to s length of 214
feet; this is split down the middle, and each half hollowed
out in the center, 8o that when rejoined there is & considera-
ble space inside. A hole is made in one of the halves for the
hees to enter; and s swarm having been secured, it is lodged
in the hollow log, the two parts of which, having been se-
curely tied together, are then hung up close under the project-
ing eaves of the house and well out of the reach of bears,
which are numerous in the district, and are very partial to
honey. To get the honey from these swarms, 1 believe it is
usual to destroy the bees; but I have heard, although I do
not know exactly how it is done, that, instead of destroying
all the bees, the queen only is sometimes killed, and the work-
ers added to one of the stocks in the house wall, which may
have become weak.”

-

Dried Eggs.

A large establishment has been opened in St. Louis for
drying eggs. It isin full operation, and hundreds of thou-
sands of dozens are going into its insatisble maw. Theeggs
are carefully “candled” by hand—that is, examined by
light to ascertain whether good or not—and are then thrown
into an immense receptacle, where they are broken, and by
a centrifugal operation the whiteand yolk are separated from
the shell very much as liquid honey is separated from the
comb. The liquid is then dried by heat, by patent process,
and the dried article is left, resembling sugar; and it is put
in barrels and is ready for transportation anywhere. This
dried article has been taken twice across the equator in ships,
and then made into omelet, and compared with omelet made
from fresh eggs in the same manner, and the best judges
could not detect the difference between the two. 1s thisnot
an age of wonders? Milk made solid, cidermade =olid, apple
butter made into bricks! What next?—Philadelphia Trade
Journal.

fr——— > — ———— —

DEVICE FOR HOLDING DOOR KNOB SCREWS,

One of the commonest defects of the ordinary door knob
is that the screws work loose, and thereupon the whole ar-
rangement becomes shaky and liable to rupture. In the
invention herewith illustrated, a simple little device effec:-
ually overcomes the difficulty. Tt cunsists of an elastic band,

‘Fig. 3, of metal (steel or brass), of a proper width to suit

the shank of the knob. A slit is made through the band, at
A, and a small tongue, B, is also provided, which enters the

“ Some of the villages make the keeping of bees their chief
business: and although their method would perbaps hardly
answer either with Englishmen or English bees, it s at any |
rate curious, and It is certainly very successful and exceed- |

“The houses are built of a framowork of wood, which it
would not be easy to describe without a sketch, but which
leaves everywhere in the walls, both in their whole length
und height, open spaces of about 2 feet high and from 10 to
12 fect long, which are subsequently filled up with stones und
clay, after which the whole is plastered Inside and out with
a preparation of gypsum, which s found in abundance in
the hille, The roofs aro flat, of beaten clay, and tho eaves
project about 3 feet boyond the walls.  As the whole welght
of the roof rests entirely on the wooden framework, the stones
and elay, with which any one of the spaces I have mentioned

The straining rod, D, is provided with a cupped nut, O,
eontaining a spiral spring This and the stop in the back
end of the frame hold the upper saw arm still, and the
lower one in place, when from any cause the saw is dis
connected.

The treadle arrangement Is a floor piece or frame, K, upon
which is pivoted the foot plece nnd rod, J B, and the countor
rod, L 1. Tho former is forced up and the latter down, or
in opposite directions, by springs, A single cord or strap,
M. the ends of which are fastencd to the ends of the treadlo
rods, is passed over the hub of the driving wheel, D, in which
is cut a V groove. Pressure onthe foot piece forces the cord
into the groove and causes o rapid rotary motion of the
whoel; 84 soon s roleased the foot piece roturns to its origl.
nal position, throwing the cord out of the groove, the wheol
continuing its forward movement; the sluck cord is instantly
taken up by the counter rod; the treadle is then ready for
another propelling movement.

Weo are Informed that with ordinary treadling 1,600 revo-

is filled, can at any time be removed and replaced without at
all interfering with the stability, In each of these spaoes,
particularly fn the walls facing the south, is placed one or
more round earthenware waterpots, the height of which
onght to be equal exactly to the thickness of the wall; these
ure built into the wall lying on thelr sides, with the round
bottom outside, and its extreme convexity flush wit
the outside of the wall; whilst the mouth of the vessel, which
I4 % or 8 inches In dinmeter, I8 flush with the wall in the in-
| wldo of & room; i some houses there are as many as 40 of
| thoso waterpots (called ghurrahs fn Todla) thus Imbedded.
All that is now wanted is to make a small holo on the outside
| convex bottom of each waterpot for the bees to enter—stick
| on o small patch of elay below it for them to alight on—put
in & swarm and close the mouth of the pot with an earthen.
ware 1id made to fit.  When honey is to be removed, all that
\ in roquired Is for the operator to enter the house, olose the
| door, tap on the 1d of the ghureah to drive out the bees, or,
if that 1s not suficient, open the 11d a little and blow in two

nick in the serow. Tho band is placed in position by spring-

Ing it open and passing it over the shank. The tongue is
| then Introduced in the screw slot, and the band allowed to
|spring shut.  The parts then appear as in Figs. 1 and 2, the
latter being a section through band and shank. Once in
position, neither the band nor the screw can turn,

Patentod through the Sclentific American Patent Agonoy,
April 8, 1877, For further information, address Do C. May,
42 Mount Vernon Place, Baltimore, M,

O P ———
Fatents at Aunction,

A novel mode of disposing of patents is announced in our
advertining columns.  Mr, George W. Keelor, an auctioneor
of experlence, proposes to rocolve letters patents on consign.
ment, which he will offer at public auction at stated inter-
vals, In the same way as coal Is disposed of monthly in this

or three puffs of amoke from a lighted rag, then open the lid
{ fully and remove as much of the honey as may be deemed

city.
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Communications.

Novel Discoverfos In Aerial Propulsion,
To the Kiditor of the Seientific American ;

I recently picked up the Galazy for April, 1873, and my
attention was drawn to an article entitled, ““ Flight a Scrow
Propulsion.” Glancing over it, T came to the following: ' In
1867, Dr. J. Bell Pettigrew, of tho Edinburgh University, |
before the Royal Institution of Great Britain, first propounded |
the now celebrated theory of the figure of § wave motion of
the animal wing, and this has since been confirmed by the
observations of Marcy.”

« Pettigrow himself, before giving his conclusions to the
public, had, with commendable caution, subjected them to
careful verification.” ;

« He continued his researches, and in 1868 published an |
elaborate memoir on the mechanical appliances by which
flight is attained in the animal kingdom."”

“During the wing's vibrations, it twists and untwists, so ‘
that it acts as a reversing, reciprocating screw, and rosem- |
bles the blade of an ordinary screw propeller.” '

*The twisted configuration of the wing, and its screwing
action, are duo to the presence of figure of 8 looped curves
on its anterior and posterior marging," and ‘“Dr, Petti-
grew has derived his ideas of the structure and movements
of wings from careful anatomical study, and the most pa- |
tient ohservation and experiment with winged animals them- |
gelves; and in view of these facts, he does not hesitato to;’
avow the opinion that a thorough knowledge of this branch ‘
of animal mechanics will yet give man the power of artifi- '
cial flight." ;

At considerable length the remarkablo discovery by Potti- |

——
e —— — —

things being equal, the weight incrcases in n greater ratio I about 16 1bs. (measuring from vacuum line). The eut-off is
than the surface exposed to the air; so that, if with a certain | effected at about 16 por cont of the stroke. Applying the
amount of wing arca and muscular power a bird weighing { rule to this eard, we have 860,8764+20)=83,854+004=8540
10 1bs, could fly well, and his weight were inereased to 80 1ba,, [ 1bs, of water per horse power por hour (954 being the
with museular power and wing area increased in the same | volume of the 16 by, pressure).

proportion, he could not fly at all. Or if an eagle grew as | When cushioning by compression ia employed, a part of
big ns an elephant, he could no more fly than the elephant. | the steam is saved; so that, when greater aceuracy is desired,
Lot us suppose that a bird of 10 1bs, weight is a perfect fly- | we proceed thus: “ Multiply the result obtained by the rule
ing machine. Our object is to incrense the size of the ma- , by the length of the dotted line, T, ¢, and divide the product
chine and keep the same perfoction of parts. If the weight | by the length of line, T, «.” I would like to hear from
is doubled, keeping tho same proportion of all the parts and | others on this subject,
using the same material, we will find that the muscular | Hinckley, Ohio.
power has not quite doubled, and the supporting surface ex- | —
posed to the air has not incrensed in anything like the same Decomposition of Wator by Sodium Amalgam,
Pl".‘l“‘r(inn; 50 that a limit is soon n'n‘('lu'tl whore lht" m.u- ( To the Editor of the Scientific American :

chine censes to have any powor of flight, and that limit, In a recent number of your valuable paper, my attention
NN "mw."l“r VESNin 6. JONBRIASS, Lexo bolo "'tm" |was drawn to the article by Professor Merrick entitled
30 1bs, '!'lll< accounts for the fact that all the largest birds ' «Mortification and Water,” taken from the American
are not fliers,  Tho ostrich, the emu, and the mon ('1'{|S('(‘| b0l iomit. As T/ Have repeated the experiment a number of
bo ﬂyin'g birds ns soon as thoy grew beyond a certain 870, | {imes, and have had precisely the same experience in breaks
which size was determined by the pl’l)pl_)l'l'lnll between their ing the glass vessel, T at last hit upon the method of forming
weight and the surface exposed to the air, Geology nlsn3n6 amalgam of the sodium with mercury, which not only
showa that, while mammals and reptiles grew in past ages to makes the decomposition of the water to take place slowly,
enormous sizes, no ll_?'lny,: animal ever appeared much largoer but, by increasing the weight of the sodium, may be con-
R Lo SV - ‘ venicr;lly kept in a small capsule of porcelain at the bottom
In this way only is it possible to account for the fact that | of the jar, and the minute bubbles of hydrogen rise rapidly

W. A. Mussex.

e e -

small particles of iron or steel dust will float for a long time | through the water, thus increasing the beauty of the experi-

in the air, Of course each particlo is as much heavier in 'ment. A wire cage may be also employed for confining the

proportion than tho ulr_ as if it were a solid cubo several in- | sodium : and such an instrument, furnished with a handle, can
ch.es in (lh.\m('tvr. ’_I‘hm .nl.-in accounts for the fact that Ehe'be'bought in our stores where philosophical and chemical
wing area m'smnll birds m-not nearly so k}f‘.{l‘. in [’:rnpnrhnn nppamius are sold. A tea ball, made of wire gauze, and in-
to weight asin the larger birds; and the wing area in propor- 'tended to keep the Ieaves of the tea together in the pot, may

tion to weight is still further diminished in many insects, also be pressed into service; but of all the plans proposed I

grow is entered into, and would scem to huve been the result | such as the common bee and many of the beetle tribe, I
of years of observation, and promises still to be its object | have scen some small animals in this country, such as the
until man shall fiy away on the strength of it. But it is|opossum and the rock wallaby, fall 50 feet on a solid rock
evidently supposed by the great scientist that the main- | without injury; and this first sct me speculating on the why.
spring of flight not only consists in the figuro of 8 described | A bullock falling under the same circumstances would have
by the extromity of the wing, but involves the necessity of | heen crushed, bones and all, to o shapeless mnss; and yot
particular muscles and sinews especially provided to give it | the wallaby is not more strongly made than the bullock. I

the required twist. I
In the first place, so far as regards the novelty of theidea
that flight is accomplished by the scrow propulsion of the |
wing, he has but to find himself forestalled by the Screx-
TiF1c AMERICAN (in 1853, I think somewhere about October), |
wherein are two engravings of the propeller for which a |
patent was granted to Charles T. P. Ware, consisting of two |
elastic blades or wings, adjusted to an oscillating shaft, and
which have their submerged reciprocating sweeps in an ar-
bitrary plane perpendicular to the line of propulsion, form- |
ing a screw at cach sweep. This arrangement, the inventor |
says that he adopted from his closest observations of the wing |
action in the swiftest of birds and insects, as well asthe two- ‘
bladed tail of the East Indian swordfish. Indecd, the wings
of the dragon-fly are so fixed in that position that they can- |
not be actuated in any other way. The idea, then, of screw
propulsion in the animal wing would not seem to be quite
#0 original with Dr. Pettigrew as he might have supposed, f
and to which he lends such weighty importance as a ““dis- |

covery " long held secret until verified!

In conclusion, the screw action is not due to the figure of
8 configuration, the Jatter not being 8 cause, but an effect or
consequence, of the propulsive movement of the wing. The
very fact of the blade, or wing, being clastic, with the for-
ward edge rigid and tapering, and the sweep forced rapidly
and directly from upward to downward and vice rersa, it could
not impinge on the resisting medium (air or water) without
describing at the tip that double loop from the points where
it takes its start for every return stroke. This Iatter dis.
covery, which is necessarily embodied and referred to as o
feature demonstrated in practice, in Ware's patent, is thero-
fore not only no novelty from the Doctor who is said to
have first propounded the now celebrated theory, but shows
that no mechanical appliances need be resorted to by inven- |
tive genius to twist the action into figures of 8, since, |
whether that be the secrot of the motive foree or not, it is
already supplied by the simple sction of the wing arbitrarily
confined to a plane perpendicular to the direction of flight.

1t therefore appears that, in the matter of the two great
foregoing startling noveltios, the SOrERTIVIO AMERICAN 18
at least about fifteen years ahead of Pettigrew and the Roys)
Institution of Great Britain ! Lucreun CoxsTasT

&
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Acronantics,
To the Editor of the Seie ntific American :

I have noticed in some of your recent issues severnl artl.
cles on fiying machines. The subject is one in which I have
taken & great deal of interest; and as the conclusions at
which 1 have arrived differ altogether from those of your
correspondents, it s just possible they may give n new
direction to the discussion

I believe the invention of n machine, to fiy by acting me-

chanioally on the air, a8 binds do, Is simply impossible If the ‘

machine, with its load, weighs more than 50 or 60 1w, 1 do
not sy that o machine of any weight may not be construoted
which shall be just a lttle heavier than the air displaced,
and then the machine may be mised mochanically by acting
on the air; but such a machine will, for reasons which fol-
low, be lttle, if a1 all, bettor than o ballson.  That which en-
ables n bird to fly is the support which the pressure of the
alr gives to the bird's body.,  This support depends, 1 think,
on the proportion betwoen the welght and the surface ex
posed to the alr. If the size of & bird s Increased, sll other

have stated my views as shortly ns possible, and if I have
not made them plain to general readers, I trust some mathe-
matician among your correspondents may take the matter up
and show that according to well known mathematical laws
flying (ns birds fly) is impossible for men.

Murrurundi, New South Wales, W. E. Avporr.

—_ ————r—
Water Evaporated through Engines,
To the Editor of the Scientific American ;

I have before me the circular of an engine manufacturing
company, in which the proprietors explain their method of
computing the water consumption per horse power per hour,
of any engine, from its indicator card alone. The method is
as follows: “Divide the constant number 859,375 by the
mean effective pressure of any diagram, and the quotient by
the volume of its total terminal or exhaust pressure, the re-
sult will be the theoretical consumption in pounds of water
per horse power per hour.” *‘The constant number used is
the piston displacement for one hour, in 1bs. of water, of an
engine which would develop one horse power with 1 1b.
pressure of water instead of steam. Then, with pressures of
more than 1 1b., the amount required would be as many
times less as the pressure was greater than 1 1b.; and when
steam is used, the amount would be as much less as the
volume of the steam at the pressure at which it is released
is greater than an equal weight of water. The volumes of
the pressures are taken from Forney's “ Catechism ™ and
Roder's ** Handbook.”

It is casy to see that if the steam in the eylinder followed,
strictly, Mariotte’s Inw of expansion, and if the valve and
piston fittings were perfect, this would be a very accurate,
as it is a simple, rule to go by; but as indicator cards give us

but very little elue to the amount of leakage and condensa- |

tion, a considerable amount of water will pass through the
engine, for which the rule makes no allowance. Indieator
cards are of great value in determining the initial, mean
effective, and terminal pressures, the back prossure, the
cushion, whether by compression or lead, the point of cut-off,
and the relative cconomy of difforont engines, aside from
leakage and condensation. Ax %0 much depends upon the
construction of the engine, it seoems to me that no definite
rulo can be given for arriving st a near result. I inclose

herowith o card taken from a 12x20 inoh automatie cut-off
engine, 1o which T will apply the rule, for the purpose of
explaining it more fully: A A is the atmospherie line, and
V V the vacuum line. The initis]l pressure s 72 Ibs. ; the
(mean effective pressure s 25§ Iba. ; and the total terminal

| decidedly prefer the amalgam one, which will also answer,
when thrown into a solution of ammonium chloride, for form-
ing that remarkable compound which, when seen for the first
time, excites 5o much wonder, namely, the ammonium amal-
gam.
Philadelphia, Pa. Isaac Norris, M.D.
B e ——
[For the Scientific American.)
EXPERIMENTS WITH LOCUST EGGS, AND CONCLUSIONS
DRAWN THEREFROM.

BY PROFESSOR C. V. RILEY.

There are many questions respecting the manner in which
the eggs of the Rocky Mountain locust are affected under
different conditions, whichare of intense practical interest,
and which are frequently discussed with no definite result
being arrived at, or no positive conclusion drawn. Such are,
for instance, the influence of temperature, moisture, and
| dryness upon them; the effects of exposing them to the air,
| of breaking open the pods, of harrowing or plowing them un-
der at different depths, of tramping upon them. Everything,
in short, that may tend to destroy them or prevent the young
locusts hatching, is of vital importance. With a view of
settling some of these questions, and in the hope of reach-
ing conclusions that might prove valuable, I have carried on
| during the past winter a series of experiments which will be
(reported in detail in my Oth report, and the conclusions
drawn from some of which I give you herewith:
| Nine experiments, to test the

EFFECTS OF ALTERNATELY FREEZING AND THAWING,

'showed that: 1st, the eggs are far less susceptible to al-
ternate freezing and thawing than most of us, from an-
alogy, have been inclined to believe, Those who have
paid attention to the subject know full well that the
large proportion of inseets that hibernate on orin the ground
arc more injuriously affected by a mild, alternately freezing
| and thawing winter, than by a steadily cold and severe one;
and the idea has quite generally provailed that it was the
(same with regard to our locust eggs.  But if so, then it is

| more owing to the mechanionl action which, by alternate ex-
pansion and contraction of the soil, heaves the pods and ex-
| poses them, than to the effeots of the varying temperatures.
2nd, that suspended development by frost may continue with
impunity for varying periods, after the embryon is fully
formed and the young fnsect 18 on the verge of hatehing.
Many persons, having in mind the well known fact that birds’
cggs become addled if incubation coases before completion
when once commenced, would, from analogy, come to the
same conclusion with regard to the locust eggs.  But analogy
| bere is an unsafe guide. The eggs of insects hibernate in
all stages of embryonic development, and many of them
with the larva fully formed and complete within, The ad-
vanced development of the locust embryo, frequently noticed
in the fall, argues nothing but very early hatching as soon
as spring opens.  Their vitality is unimpaired by frost.
A series of wixteen experiments, to test the
INFLUKNOR OF MOINTURE UPON TIE EGOS,

ostablish n few facts that were somewhat unexpected. 1
give one of the oxperiments as a sample.  The inseot isa
denizon of the high and arid rogions of the northwost, and
has often boon observed to profer dry and sunny places, and
to avold wet land, for purposes of oviposition, The bellef
that moisture was prejudicial to the oggs has, for these

roasons, very gonerally provailed. The power which they ex-
hibit of retaining vitality and of hatching under water or in
saturated ground In, therefore, very remarkable—tho moro
s when viewed fo connection with the results obtained in
the succerding experiment. That the eggs should hatch

| after several woeks' submergence, and that the young Insect




i
ho post-natal polliclo (ambion) was to
ﬁﬂmt ‘most wondorful toughness
After being dried and soaked for over ulx
conditions that approach to those of spring,
: 1 of the eggs to contaln full-formed
ng larvie, which, though somewhat shrunken,
1o have made their exit, were still capa-
: water evidently retards hatching.  An
; 11 of the submerged oggs that remnined unhatohied,
Tong after others had hatehod which had been under similar
treatment up to a cortain time and then transferred to carth,
. the Jaws and tibial spines to be still quite soft. It is,
therefore, in preventing the proper hardening of these deliv-
orlng points that water doubtless rotards the hutching, and
provents its accomplishmont long before the embryon per-
ishes.  Yet, when oncelife has gone, the egg would seem (o
rot quicker in tho water than in the ground.

The exporiments, further, prove conclusively that water
in winter time, when subject to be frozen, is still less injuri-
ous to the eggs.  Altogether, these experiments give us very
littlo engouragement as to the use of water as a destructive
agent; and wo can readily understand how oggs may hatch
out, as they have been known to do, in marshy soil, or soil
too wet for the plow, or even from the bottom of ponds that
were overflowed during winter and spring. The only in-
stances in which water can be profitably used s where the
land can be flooded for a few days just at the period when
the bulk of the eggs are hatching.

Several experiments, to test the

EFFECTS OF EXFOSURE TO THE FREE AIR,

proved very conclusively that we can do much more to de-
stroy the eggs, by bringing into requisition tho universally
utilizable air, than we can by the use of water. The break-
ing up of the mass, and exposure of the individual egzs to
the desiceating effects of the atmosphere, effectually destroys
them; and when to this is added the well known fact that
thus exposed they are more liable to destruction by their nu-
merous enemies, we see at once the importance of this mode
of coping with the evil.

Five experiments, to test the o

EFFECTS OF BURYING AT DIFFERENT DEPTHS,
showed that, where the newly hatched insect has not the nat-
ural channel of exit propared by the mother, it must inevi-
tably perish if the soil ho moderately compact, unless cracks,
fissures, or other channels reaching to the surface, are at
hand.

From the four series of experiments mentioned I draw the
following deductions, which have important practical bear-
ing: 1. Frost has no injurious effect on the eggs: its influence
is beneficial rather, in weakening the outer shell. 2. Alter-
nately freezing and thawing is far less injurious to them
than we have bitherto supposed, and tends to their destruc-
tion, if at all, indircctly, by exposing them to the free air.
3. The breaking open of the egg masses, and exposure of
the eggs to the atmosphere, is the most effectual way of de-
stroying them. Hence, the importance of harrowing in the
fall is obvious. 4. Moisture has altogether less effect on the
vitality of the eggs than has heretofore been supposed, and
will be of little use ns a destructive agent except where land
can be overflowed for two or three daysat the time when the
bulk of the young are hatching., 5, Plowing under of the
eggs will be effectual in destroying them just in proportion
as the surface is afterward harrowed and rolled. Its cffects
will also necessarily vary with the nature of the soil. Other
things being equal, fall plowing will have the advantage
over spring plowing, not only in retarding the hatching
period, but in permitting the settling and compacting of the
soil; while, where the groundis afterwards harrowed and
rolled, the spring plowing will prove just as good, and, on
light soils, perhaps better.

Are Moles Useful ¥

The season for these annoying creatures to begin their
snnual work is at hand; and very soon evidences of their
presence will be observed on the Inwns and in the gardens of
many an agricultarist. Tho question whether moles eat |
vogetation, or only destroy it in search for worms, in n
mooted ono; and almost every semson the discussion I8 re
newed in our agricultural papers. A correspondent stutes,

Scientific Amevican,
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with n dozon molos per acre would satisfy them to dispenso | law impaired the value of patent right propuorty, a species of
with these secret subterrancous nssistants, property created by the Constitution and laws of Congress
And here comesa defence of the mole from across the water, | and as such ontitled to all the protection given to any other
“In some parts of Belginm," snys a contemporary, ‘* at- | property, and not properly the subject of individual discrim-

tempts have been mado to extirpate the moles from tho soil, | ination, The Indiana courts hnve decided the same way.
Atone of the chateaux in that country, surrounded by o park

——l ) e —_—

adorned by fine lawns, men wore employed to eatel and kil
the animals, After o timo they were killed off, and disap- |
peared entirely, In consequenco of which the velvety gross

Ameriean Competition In the HMardware and
: Tmplemont Industries,
Welast month, saysthe London fronmanger, drew attention

of the lnwnu soon withered. Tho cause of the mischief was | '€ the sctivity of American hardware producers in seeking to
a swall white inscct which had been killed by the moles, | 1i8p0se of their products in this country, That activity has
The proprietor of the chatean, after he had made the dis- | nfnl, during the month, diminished. On the contrary, more
covery, was obliged to stock his place with a fresh supply of diligeuce is noted.  The number of representatives of Amer-
moles, after which the lawn flourished as bofore.” i !cnn firms visiting cur own hardware districts and the lead-

Having experienced considerable annoyance from these | 108 Duying centers of Great Britain is larger now than it
destructive creatures, we have read with special interest | W 8 monthago.  American travelers, directly representing
whatever agricultural papers have had o say about the merican firms, bid fair soon to occupy a conspicucus place
moles” babits, thelr destructiveness, and their utility; and | " the list of those who call upon English bardware mer-
we have arrived at probably about the same conclusion that | P08 und wholesale ironmongers, nor can it be said that
most persons who read the above have already reached. | their prospects are altogether cheerless, It is true that, like
The heading of our article may provoke a discussion in some | 05t Other people of their class, they carry specimens of ex-

{n the Ohlo Cultivator, that the present winter, when the

thermomster was down to 22° Fal. below zero, moles were |
found in fodder shocks, where they had collected some corn, |
npon which they live, and some of which was found in their

stomnchs, und 0o other food was distinguishable,  Of oourse, '
moles found In different places, udds the writer, live upon

different food; some on the bark or the roots of trees, ote. ;|
and the above Is corroboruted by the Rural Naw Yorker, who

does not care whether high or low authoritios declare llml{
ground moles eat nothing but insccts, but says that the as
sertion s simply false, and any man who possesses skill
enough to cateh a live one can prove it to be so.  The ground
mole will devour earth or angle worms whon in confinement
or at liberty, and those worms are not fnsects.  Further
more, this worm, lumbricus terrestris, is the mole's principal
animal food, if our own permonal observation, says the
Rural pditor, has not led us for astray.  Bul leaving the food
out of the question, a vigorous ground mole will 1ift up and
kill & row of plants In far less time than s thousand of our |
most noxious insects, not excopting grosshoppers and potato

debating socicty, which will determine the mole’s future,
A great many who have waited in vain for the agricultural
writers to settle the mole's destiny will certainly rejoice if
his fate be sealed.

——— e —— .

The Sewing Machine Monopoly,

A correspondent of the Philadelphia Enquirer writes from
Washington to that paper as follows: “A number of lobbyists,
representing an immense sewing machine combination in-
terest, huve made their appearanceo here,  Their object is to
procure, by some means not now apparent, a renewal or ox-
tension of patent upon the feed motion, which is vital
property, and the basis of the Wheeler & Wilson, Howe,
Singer, and other sewing machine combinations. The patent
has already been extended and will expire on the Sth of May.
It was tho original intention of the great sewing machine
pool to go to Congress and procure an act enabling the Pat-
ent Office to again extend the monopoly, but the excitement
of the clectoral count prevented them from putting this plan
into operation.

“The agents of the pool now have, it is said, a very large
sum of money st their command, and will thus be able to |
make o persuasive argument before the Patent Office people.
Their cage is in an awkward shape, and will expire by de-
fault on the day above indicated unless some action can be
procured from the patent officials which will give the pool
the color of a claim upon which to go to Congress when it
sits. It is possible, however, that an application for & new
patent covering the principle, in a slightly varied form, will
afford means of escape from this dilemma, if adopted by the
secret workers of the monopoly.

“The enormous benefits to neerue to the public in the event
of the sewing muchine pool falling to buy an extension will
be seen when it is considered that the manufacturing cost of
an ordinary $£65 sewing machine is about $6.25, while an §85
machine from the Bridgeport shops costs in the frame, ready
for shipment, something under $10. As things are now, a
£65 machine is put to the local agent at $25, and the agent
gets $40 for his time and labor in selling and instructing.
An $85 machine costs the agent $35, so on up to the fancy,
full cabinet, pearl inluid article, which costs the customer
from $1050 to $200. The same rule applies inabout the samo

proportion to all machines in the combination.
“The breaking down of the monopoly which sustains these |
ruinous figures will enable any machine shop in the country |

with proper appliances to turn out sewing machines with the |

lock stiteh and wheel or ratchet feed. Competition will thus |
bring down the price of machines to a logitimate ﬂgure,!
about one half the present rates, This, a pateut official re- |
marks, may result in curtailing the agency systom to some |
extent, but ho adds that it s a system which deseryes cur- |
tailing on sccount of the pertinacity of competing agents in
attempting to force their wares upon a forbearing public.
The patent men are exhibiting pretty much the same for-
bearance toward the pool emissaries here that the publie ex-
hibit toward sewing machine agents, and it is quite possible
that the country may for s time be cheated out of the profits

af which the lnw entitles it,”
—_ —~~ e e—

Patent Might Notes,

A rather important decision was made In the United States
District Court at Cincinnat, a fow days ago, Involving the
standing of notes given for patent rights, Pennsylvania

wis, weo heliove, among the first States to enact a law requir- '

ing that such notes should bear upon their face the words
“glven for n patent right,” further providing that notes
wo distinguished aball, in the hands of any thivd parties, re-
maln subject 1o all the squities hetsyeon the original parties.
The same law was subsequently enacted in Olio and other
Wostcrn States for the purpose of stopping the frauds which
have Leen from time to time committed by patent right deal
ers upon innocent and unsuspecting farmers, In the caso
heard before Judge Swing, st Cinclonati, the defendunt
offered to prove that he had been defrauded, and insisted
that he was not bound to pay the noto, and elaimed thut the
prosont owner of the note, who bought it before due, wis
bound, under the Ohio law, to permit such a defence to
be made. Judge Swing, however, took a differont view,
and pronounced the Ohlo law unconstitutional, ssying in

beetles, It Is to be feared that our suthorities who talk %o | substance that the insertion of the words ** given for a pat-
glibly about the useful mole know little of cultivating gar- | ent right” {s no protection to the maker, and of no force
deas Infosted with theso pests. One season of gardening ' whatever. He decided this upon the principle that such &

cellent and also of indifferent goods. Goods, some cheap,
others dear: goods which sell themselves and goods which
need pushing,

As previously, so now, the Amcricans are successful in
cutting and cultivating tools. Axes and spades, forks and
scythes, find the most ready sale, and the thousand and one
labor-saving apparatus, o handy in the kitchens of hoarding
houses, hotels, and the like, prove tempting at first sight,
though they have not invariably the quality of endurance.
While the makers of such products at home are thus vigor-
ously elbowed at their own doors by American competitors,
English engineering and light iron foundry firms have not
exemption. In addition to light castings of the sort par-
ticularized last month, heavier and more complicated pro-
ducts of the engine shop and the foundry are presented by
those same American travelers. Handy machinery required
by the manipulator of metals and wood, in the turning and
in the casting shop in particular, are brought under the
notice of Englishmen. Nor are the makers of New World
implements required by the farmer any less active than for
some time they have been.  Rather, more agencies of Amer-
ican agricultural implement firms have been formed, at the
same time that business direct is being increasingly culti-
vated by firms who have not before done business in England,
and in goods not previously offered.

More significant, however, to the British hardware and
implement manufncturers is the competition of the American
in the foreign markets before largely supplied from English
works. In this direction even more activity and ingenuity
is noticeable than in respect of Great Britain itself. If
equally recent information be accurate, English agricultural
implement manufacturers have cause for some apprehension
ns to the market for agricultural implementsin Russia. The
statement is that, convinced that American plows and other
labor-saving farm tools are more adapted to the cultivation
of the soil of Russia than goods of English make, several
Russian Boards of Agriculture have appointed an agent in
New York who has already given orders for tools and imple-
ments—one order being to a firm in Louisville, Kentucky,
for 10,000 plows. Itisadded that a pattern of a mowing ma-
chine adapted to Russian soil has also been selected, and that
o congiderable number are being made; whilst experiments
are in progress in New England to ascertain the best Kind of
portable engine for Russian employment.  Though the ac-
count may not be wholly devoid of the exaggemtion which
frequently accompanies intimations of the Kind, there is
probably truth enough in it to make it st least unpalatable
to those manufucturers in England to whom the farmers in
Russia have formerly come for a supply of implements, It
is not with satisfaction that we are compelled to supplement
this with the statement that Ameriean plow makers have de-
vised a plow 1o be drawn by native oxen, which threatens
tosupersede in numerous uses the Caffre mamootie, which
| has for somany years formed a profitable branch of British
ledgo tool manufacture. Further, that a British hardware
merchant has, during this month, been required by a Cape
| customer to sond out, not English, but American hardwares,
{ The consignment will be a valuable one, and it will embrace
| nearly all the clusses of hardware which have hitherto been
lmml onut to tho same customer,  In this case the order is an
experimental one; but taken in connection with the forego-
ing, it is one to which it s our duty to direct the prominent
attention of English hardware firms,

- —
Metallle Fireproof Curtain,

A fireproof curtain for theaters, made in corruguted plate
by Voss, Mitter & Co., of Derlin, Is soon to be tried. It is
bolng fitted to the theater In Drosden, now rebuilding after
destruetion by five.  Exposed to heat, nbrisk circulation of
alr fs set up ln the sections of fubes formed by the corruga.
tions, the heated particles ascending, and colder particles
flowing in to supply their place. The Iatter keep down the
temperature 5o considerbly that & sweating breaks out in
the plate of which the curtain, or shutter, as it s, speaking
strietly, is composed.  The shutter made for the Dresden
thonter 1s 40 fect high and 46 feet wide. The wethod of
rlyoting the plates of which it is composed, and of raising
and lowering it, are the subjeots of patents.

B e
Wi bave to correct an error lu ourarticle on the resulis of
evaporstion and minfall, in our last fssue,  We ahould bave
sald that the waters of the Caspisn Soa are less, and not wore,
| salt than those of the ocean,
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THE EXPORTATION OF AMERICAN MEAT TO ENGLAND, |qualitics than even the meat killed on that side of the Atlan. | lected by his buyers principally in Chicago, snd devoted to

We have already made passing reference to the largoe ex-
port trade of American meat which has been established
gince last summer between this country and Great Britain,
The first shipment, made in June, 1876, consisted of 432
quarters of beef and 70 sheep, the whole weighing in the
aggregate 81,000 1bs. At the present time the weekly export
is nearly 800,000 1bs., and a still further increase is confi-
dently expected, so that it may be fairly considered that the
foundation of a new commerce, which will be beneficial not
merely to dealers in live stock, but especially so to our farm-
ers and cattle raisers, has been successfully laid.  The whole
secret of the possibility of transporting the meat and deliver-
ing it in England and Scotland, possessed of better keeping

TN

tic, is found in the simplo fact that a dry atmosphere having
a constant temperature of from 86¢ to 38° Fah, is employed,
Care i8 taken that the freezing point is nover reached.  The
meat {8 also thoroughly chilled fmmediately after killing, nand
thus starts on its journey entirely free from its notural animal
heat.

The cattlo from which the beef for the foreign market is
derived-—and in the following article we shall refer to lu-'-f;
only, as the export thereof is considerably larger than that |
of mutton—are raised in Illinois, Ohio, Indiana, and Ken- |
tucky. Tho Jargest dealer and shipper, ns well as the first to
undertake the export, is Mr, T. C. Eastman, of this city., He

informs us that the steers are ordinary American cattle, so- l
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foreign shipment on account of their superior eondition,
Stringy Texan stock and poor animals generally are not sent
abrond.  The steers are purchaged by middle-men from the
farmers and rnisers, and are driven into Chicago. Thenes
they aro shipped to New York, the journey lasting about five
dnys, and are delivered in the stock yards of the Noew York
Central and Hudson River Railroad Company, at the foot of
60th street.  The slaughter-house occupies a portion of the
immense cattle building there located, an edifice which is the
largest of its class in the world.

The animals selected for shipment are driven from the
yards into a central passage in the basement of the buildings
and thence into pens which open directly upon the slmmbles:
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The seene in that sanguinary loeality fs represonted In our
muﬂ\\'lng. Thore s an ntmosphers of blood and steam
Ml‘ﬂ-—lllllh'll of magnificent '.h) alonl condition waork rap
1ly upon the suspended carcasses, using thelr keen knives
with the dexterity of surgeons, No one wastes any time
The red door of & i..-“ s swung open, the hooked rope from
one of the many huge pulleys above Is hitel {d around the
hind leg of & steer, snd, before the astonished animal fairly
roalizes the novel sensation of being hung up by the heels,
the aharp knife bas plerced his throat and the life blood
rushes forth. Instantly a number of men attack the body
some skin it, others remove hoofs, others the interior, and
thus In a very fow minutes the animal fs cut up, and his
roeking quarters are shifted upon traveling hooks which
move along the iron rallways suspended from the beams
Ono thousand steers & week are killed in this manner, or an
averngo of one ox every three minutes during working hours.
The various overhead tracks load into the eooling rooms,
of which there are six, three on each side of the building; so
that the quarters can be moved, without any lifting, dircetly
into these npartments, and there left until the thme for ship-
plog arrives.  The construction of one of the lce boxes,
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showing how the cooling room beneath Is rendered of the
proper Ivln[wl‘.'\llm', and alno o view of the Interior of one of
the cooling rooms, sre given In our first iustration,  The lee
box Is a huge double-walled room, placed in the story shove
the cooling apartment and capable of holding over a hundred
tons of lee, It has no openings, save one in the colling for
the imsertion of the fce and the necossary apertures for the
eROn| of alr driven through the frozen blocka The bhlast |

generated by & powerful blower, lmpelled by steam and I

ented outside the box. This forces alr into the receptacio at
the top; and the current, descending, passes through the ice

des of the room
then down through the walls of the cooling chamber, and
enters the Intter near the floor, Meanwhile, thore is a conduit
from the upper part of the cooling chamber to the blower,

thence through apertures at the base of the

which in this case nets as an exhaust, drawing the hot air
from the top of the cooling room and constantly replacing it
with the cold air forced in below

After the meat Is thoroughly cooled, it Is sewn in strong

canvis bags, and sont nhoard the steamers, AL prosont six
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: engraving, from the London
{ ] : repre : !
en decks (1), the refrige
rator room (2), welghing the \ ling cart 1l
W : , on e
quay at Liverpool (4), and ¢ { trals 1k :
! ) w rail
yay station (B 'he meat room rdahiy lined tl
p i a with
l,,l;mnx!-l-,lh and  also with irtight boarding; the roof Is
tudded with iron hooks, at 1ch distanos ns o }"l the
» )
uart wef fron {
juarters of beef from touching each other, friction belng
’ ing
A to dar : : : f
fout lama h hane f preservation Ihe placy
is kept exquisitel len L8 ‘ : this chinmbe r, Op
posite to ew ) : are placed ool e v;ﬂ..!'h«
top and perpendicular t ther ! rger A hich rur
songside of the chamber and ey the floor into & woode
chest, sttached to which Is & fan worked from above by
donkey steam engine The fan, when »set in motion, cau

s current which draws the heated alr from the tog

compartment down through the wooden flues, and along that

running across the floor into the chest, thence pussing (nto

the fce house. with great foree, by an orifice at the top. The

atr becomes cold in the ice house, and this cold alr, passing

of the vessels of the Anchor line are fitted ench with two re- | out of the fee house at the bottom, is sent into the meat
frigerators, these belng capablo of holding from 180 to 225 | room. ‘I'he alr is subjec ted to the eame treatment again and
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agaln, 50 that a constant current of puro cold nir s being

plld-‘hﬂb'q rofrigerator at a temporiture of about 87, or
:amnﬁy cold to preserve the meat, but without freezing.

Whon the fan Is in motion the ourrent of air is strong enough

to draw Into the flues any small picces of paper thrown into ]

the alr. ‘The door of the meat storo, ns well as thut of the fee

Scientific American,

! in overheated rooms, with a monotone of cireumscribed care
and too little outside diversion, finds dirt and despair in the
| kitohen, chaos In the nursery, a forlorn hope in her mending
| baskot,

Among other remedics for people who say, ‘I always
have o billous attack In the spring,” the following scems the

house, Is oased with india rubber, and Is fastened on with | most potent:

serows which make it airtight, if required. The loo houso
is somewhat smaller than the moat room; it is packed with |
block foe.  The floor, being covered with coarse canvas, acts |
as & flltor forany sediment which may gather, preventing it
from passing away with the water formoed by the molting
leo. The loe, if allowed to go with the water, would choke
tho pipe connected with this part of the artangements,

) y w, It Imparts an Indeseribablo freshness and |
Grankio wives the following particulars a8 to | opening the pores,
gt e oxhilaration, nmply repaying the effort, Rehabilitated, you |

are now ready for your morning bitters, namely, the clear |

the American meat trade in London: ;

« The faot that beof ean be brought over from North Amer- |
jca in good condition has therefore beon abundantly proved,
but the chock to the furthor development of the trade has
been that dieectly tho moat is unloaded it must be sold and |
used,  Tho simple way to meot this difficulty is, natarally
enough, to unload the quarters into o wharf with a refrige- |
rator that will continue the conditions under which they |
haye been bronght over and in which they can be kept till
they aro wanted in the market. The care taken both in
America, and in regulating the temperature in bringing the
meat over, is of but little practical value if, on its arrival in |
England, the meat be allowed to fall intoa condition in which |
it is unfit for use before it reaches the consumer.
although the remedy is so ohvious and so simple, it is not
until now that any plan for definite action in the matter has
been proposed.

It was Mr, D, Tallorman, Managing Director of tho Aus-
tralian Meat Agency, who proposed the new arrangement for
the reception of forcign beef into London, based upon the
adoption on a large scale of a simple principle already well |
known. Mr. Tallerman's plan was simply to have a large
refrigerator for the recoption of foreign meat, from whatever
country it may come, when brought in the ico compartments, |
and also for fruit, game, and other perishable foods. The |
company, of which he is managing dircctor, secured premises |
having an area of five eighths of an acre, and this, with o
flooring of a portion of it, makes a total floor space of an
acre.  Arrangementsare being made for converting this into
one vast refrigerator.  The building is divided into cleven
arches, and by airtight doors each arch is to be a separate
compartment.  One compartment is arranged to contain the
ice supply, and by earthenware pipes to the different com-
partments the temperature of each isto be regulated. A fan,
worked by a two horse power engine, will draw the dry cold
air from the ice chamber through the compartments. A
large portion of the upper floor is fitted up with shelves,
which can be used for the storage of fruit and poultry.

*“When the arrangements of the company are completed the |
whole of the premises will be one vast refrigerator, in which |
during the hottest summer the temperature will not rise !
sbove 40* Fah. Passing through an ice chamber to reach the ’
required point, the air is to be filtered through cotton wool |
before circulation through the storage refrigerators. These
are large enough to hold the meat supply of London for o
fortnight, exposed to a continuous gentle current of the cool- |
est, purest, and driest air. An important feature in these
arrsngements of the London company is that the transport '
from Liverpool is effected without any handling after the
quarters of beef leave the steamer’s hold. For this purpose,

On rising, sponge the body lightly and quickly with cold
water, briskly toweling after. It is not necessary that this
be a long or laborious operation: the more rapidly the bet-
ter, with suflicient friction to bring a glow to the skin. If
you cannot secure timo to go over the whole bodily surface,
at loast make it o point to daily sponge the trunk and arms,
Rousing and stimulating the whole system, cloaring and

juice of a fresh lemon in a wineglass of water, without
sugar. This is a bomb straight at the enemy, for a more po-
tent solvent of bile is not in tho materia medica, Searching
out rheumatio tendency, attacking those insidious foes which
aro storing up anguish against our later days—ecalculi—it
pervades the system lko w fine moral sense, rectifying in-
cipient error. It is needful, perhaps, to begin with two
lemons daily, the second at night just before retiring.

A primitive but most efMicacious preseription, which cor-
vected the physical reaction after a pork-eating winter for
our ancestors, wis o wineglass full of very hard cider, made

atable is the concentrie toree of the pure lemon acid,

W venture to elaim for this self-treatment alone, faithful-
1y applied, more rollof for the body and stimulus to the mind
than from a battery of pills or quarts of herb decoction.

- et r—
Self=Miade Men,

Self-made men, in the common acceptation of the term, are
those who, with but few outward opportunities, have by
their own unaided energies risen toacknowledgoed greatness.
There is some danger, however, lest in bestowing this ap-
pellation exclusively upon such persons we convey the im-
pression that those who possess the advantages of instruction,
training, and assistance, cannot bo self-made, Tt is a truth
which is sometimes overlooked that, whatever there is valu-
able or excellent about a man, comes primarily from his own
capacity, energy, and industry. The most sbundant advan-
tage and the most gencrous education can never supply the
Inck of brains, or implant innate power, or compel untiring
perseverance, If they could, there might be some justice in
regarding the academy or university as the rival of self-edu-
cation, and in distinguishing rigidly between the self-made
man and the college-made man.  As it is, every one whose
life amounts to anything at all is self-made in the true sense,
whether he be favored with outward helps or not. He must
not only supply the foundation of a capacity to learn, but
must also furnish a continual relay of power in the form of
assiduous and patient labor. If he fail in this, no system of
instruction, however admirable, no corps of teachers, how-
ever able, no amount of wealth, however judiciously ex-
pended, can ever avail to give him significance as a scholar.
He must be self-made, if made st all, though he be sur-
rounded from infancy with every appliance that money or
affection or wisdom can suggest.

The same thing holds good of excellence in all other pur-
suits, If 8 man is to become a superior mechanic, or mer-
chant, or physician, or artist, he must be self-made, whatever

Captain Acklom’s refrigerating wagons and a Great Western be his advantages of training or instruction. The force to
converted van are employed  In these vehicles a low tem- | gvercome obstacles and the courage to face difficulty, the
perature is maintained by the circulation of water outside the | ability to form wise plans and the energy to execute them,
central chamber, which is fitted with hooks. As soon a8 the | the patience to wait for success, and the industry to secure
forty-cight quarters, which one of the Acklom wagons will | it, must all come from within. Without these, it is of no
carry, are placed in them, the doors are closed, and the meat | avail that the boy be placed in the best mercantile house,
can then be transported any distance and in any weather that the apprentice be trained by the most skillful artisan,
without fear of deterioration. One of Acklom’s wagons, ' that the medical student be prepared by the most learned
containing quarters of beef just as they bad come from Liy- professors. It will all end in disappointment and failure, if

erpool, was exhibited at the entrance of the New Meat Mar- |
ket, and excited much interest.

“In onder to familiarize the public with the sale and quality
of American fresh meat, some hundreds of sides of beef have |
been daily brought for sale to a market formed by a single
arch of the company’s premises in Upper Thames street, and
sold to all comers; 14 cents per Ib. is the average price of the
whole side of beef, but fore-quarters are sold at 13 cents,
while 16 cents is charged for boiling and roasting joints taken |
together.”

Spring Fever: How Not to Have It,
In the Ohristian Union, n writer gives the symptoms and
several remodies for a very common complaint, prevalent
with almost every one to a greater or less extent at this sen-

he put not his own shoulder to the wheel, with a vital power
that no outside influences can supply.

It would, however, be folly, for this reason, toundervalue
the helps we obtain from external sources. Indeed, it is only
a8 we assign to them their true office that we can appreciate
their real worth. They cannot, it is true, make valuable
men, but when rightly used, they can vastly aid men in mak-
ing themselves valuable. There are but few who can rise to
greatness in any branch without such aids. Occasionally a
great man astonishes us by the heights to which he climbs,
unsupported save by his own mental strength and powerful
will.  But these are oxceptional characters, and might have
rigen to still loftier eminences had they been favored with
more propitious eircumstances.  Most of us need oll the help
we ean obtain—the discipline of the gehools, the training of

son of the year:

The hampered body, says the writer, which has been cod-
dled, petted, stuffed with carbon-bearing fats, and calorified
in every possible way, begins to protest. The machinery is
clogged; headache, dyspepsin, and the thousand nameless
sensatlons of discomfort which we charge to variable weather,
afflict and hamper poor humanity, To-day the fog do-
presses our vital foree, to.morrow the brain i plercod with
blinding sunshaft; and so each doy's external s made re-
sponsible for internal shortcoming, The Uttératour, in atra-
bilious humor, afflicts the world with morbid philosophy.
The pastor seos weak humanity more than ever sinful, and
his Lenten homilies are unconsciously tinctured with u decpor
dye for the pangs of his own mortality. Tho housewife,

falthful instructors, the hints and suggestions of experts
in our special eallings, nnd every other outside influence that
can bo brought to bear upon our improvement—in order that
we may attain a moderate degroe of excellence. Gladly should
‘we welcome ull such wssistance, eagerly grasp it, and ear-
| nestly strive to profit by it, only remembering that it can
| never supplant at only supploment and invigorate our own
; exertions, Just as the warm sun rays and rofreshing rain
drops descond to bloss the plant that is charged with vitality,
| but fall powerloss on one without root or mb, w0 ontside help
| 18 Invaluable to the energotic living worker, but impotent to
one who Incks brains or enorgy. or the will to exert them,
It is especially encouraging to one who ean command but
| fow external advantagos to reflect that ho Is by no means de-

pendent upon them for his success in 1ife. Tt is true that the
best results may be expected whore a strong self-onergy
comes under wise instruction and goidanee; but while the
Intter nlone ean do nothing, the former nlone ean do much,
Besldes, 1t never is quite alone,  Capneity and Industry
always find appreciation and help, and aro apt to make it all
the moreuseful for its searcity, All young persons especially
can be, and should resolve to be, self-made,  Whether poor
or rich, whether wholly self-dependent or favored with as
sistance, they must evolve whatever they would become
maioly from their own native abilities and eothusiastic
offorte,  With these in active exercise, none need despair of
oxcellence; without them, none will attain it,—Philadelphia
Ledger,
O r—
ASTRONOMICAL NOTES,
Oupsenvarony or Vassan Corrrar,

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment.  The times of rikings and settings of planets are
approximate, but sufliciently accurate to enablo an ordinary
observer to find the object mentioned. M. M.

Positions of Flancis for Moy, 1877,
Mercury.

On May 1, Mercury rises at 5h. 40m. A M., and sets at
8h, 49m. P.M. It can be easily seen in the first half of the
| month, especially on the 3d, when it has its best position,
| At that time it sets about 8° north of the point of sunset,

But, | effervescent by a crumb of sal soda. More potent and pal- | On the 81st, Mercury rises at 4h. 23m. A.M., and sets at 0h,

28m, P.M.
Venus,

On May 1, Venus rises at 5h. 1m. A M., andsets at Gh,
44m. P.M., too nearly with the sun to be seen.  On the 31st,
Venus rises at 4h. 57m. A.M., and sets at 7h. 556m. P.M.
Venus may perhaps be seen after sunset at the last of the
month, as it sets a little north of the sunset point.

’ Mars.

Mars rises on May 1 at 1h. 28m. A M., and scts at 10h,
55m. A.M. On the 81st, Mars rises at Oh. 18m. A.M.,
and setsat 10h. 26m. A.M. Mars is among the stars of
Capricornus, and, although small, is very readily known by

its ruddy color.
Juplter,

Jupiter is very brilliant in the morning. It rices on the
1st at 11h. 2m. P.M., and sets at 8h. 4m. A. M. of the next
day. On the 31st, Jupiter rises at 8h. 54m. P.M., and setsat
5h. 56m. the next morning. On May 3, only three of the
satellites of Jupiter will be seen when it rises, one of them
being in transit across the disk of the planet. On May 5,
only three satellites will be seen before midnight, the small-
est being in transit across the disk. On the 21st, when Jupi-
ter rises, only three satellites will be seen, as one of them is
in the shadow of the planet, or is eclipsed. On the25th, the
largest satellite cannot be seen in the evening, being behind
the planet. A good opera glass, an ordinary ship's glass,
or a small telescope will show these moons of Jupiter.

Saturn.

On May 1, Saturn rises at 8h. 2m, A.M., and sets at 2h.
15m. P.M. It can scarcely be seen at all.  On the 31st, Sat-
urn rises at 1h. 9m. A M., and sets at Oh. 27m. P.M. At this
time it can be seen for a few hours in the morning. Itis
among the stars of Aguarive.

Uranus.
On May 1, Uranus rises a few minutes before noon and
sets at 1h. 49m. the next On the 31st, Uranus
rises at 10h. A.M., and sets at 11h. 52m. P.M. It is still
among the stars of Leo.

Sun Spots,

From March 16 to April 15 the sun has been unusually free
from spots, even for thisminimum period. But two groups
have been seen, the first composed of two small spots, on
March 18, and the second, s large group, on April 15. A
peculiar interest attaches to them, however, as they scemed
to appear suddenly near the middle of the sun's disk. No
spots could be seen on April 14, yet on the 15th a double
spot of large size, surrounded by several smaller ones, is
found pear the center, seeming to show a sudden disturbance
in that region.

The Comot.

On the morning of April 15, the small comet, just visible to
the cye, was very near the star 82 Pugasi, and moving slowly
toward the north. It had a bright nucleus, and could be seen
with o glass until just before sunrise. It is increasing in
brightness. The train is broad, and up to April 15 not more
than a degree in length.

— ) P ——————
Substitute for Sulphato of Quinine. _

Dr. Woodworth, Supervising Surgeon-General, ealls the
attention of medieal ofMicors of the U. 8, marine hospital ser-
vice to the extraordinary increase in the market price of
quinin sulphate, and at the same time to the accumulating
testimony in favor of the employment of the quinidia, chin-
chonidin, and chinchonia sulphates, of which the two first
named aro believed to be as eMeacious as the quinia sulphate.
o muggestn that tho loss costly salta bo accorded a fair trial,
“and that medioal officors tako this maf wideration in
p;"olmrlng thefr noxt semi-annual requisition formedioal s
plica, ,

et ) Pl —. ] y ,"‘.';
A, K. 8. writes to say that strong
in a conl ofl lamp, and that there
wicked lamp with an argand chimney, wi

draught necessary to give perfoot combustion.
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those on and manganese, by Dr. i1, C. Bolton, and
~on titanium, by E. G. Hallock, previously presented to tho
Society. Vi has recently been discovered to be one

w-a ——

i \Im;.. , "Amm S0 bt
: m:,ip% 9, but owing to the
‘not prosent and no business could bo
Ohas. A, Seeloy continued s paper
on devices for securing pressure in
, Professor G. J. Rockwell, of the Japan
LITERATURE OF YANADIUN, 1801 to 1877,
by title, and will bo published in full in the

my. This index is on the same plan as

of the most useful metals, especially for the manufacture of
aniline black and indelible ink. As yet the sources are fow,
and the amount found very minute; so that the metal sells

for $330 per ounce. Some of our New Jersey ores, how-
over, says Dr, J. Walz, contaln vanadium, and the Yankeo
wh odi In extracting it on a commercinl scalo will

who: succceds

confer a lasting benofit and secure a fortune at tho samo
time. Mr. Rockwell bas given in his index some 500 rofer-
ences, which will enable the investigator to find out with
but little labor just what has already been known and
‘written.

The Section of C held their regular meeting Mon-
day evening, April 9, at the School of Mines, Columbin Col-
lege. The first paper of the evening was by Mr. T. O'Conor
Sloane, E.M., on the

EXPERIMENTAL EXAMINATION OF GAS COAL,
The speaker, who is a practical gas engineer, first desoribed
the methods of making illuminating gas from coal by dry
distillation on a large scale. The subject was suitably illus-
trated by lantern pictures. ‘The wet and dry meters were
also exhibited, and their action explained. Mr. Sloane then
described the experimental gas apparatus employed by him
for determining the quantity and quality of gas that may be
obtained from a given specimen of coal. The retort em-
ployed is 7 feot 4 inches long, and will hold a charge of 224
1bs, of conl. The stand pipoe is 7 inches in dinmeter; beyond
the main, the hydraulic main 3 and 4 inch pipes may be
used. The usual forms of condenser, scrubber, purifier,
and meter are employed. The gasholder, which has a
capacity of 15,000 cubie feet, is so arranged that, when the
holder is down, it will be entirely empty. It is weighed by
running water into a basin formed by the top sides of the
holder. By-passes are used to cut out any of the purifiers
or meter if desired. Gas from the large works can also be
sent through this apparatus for experiments with the con-
densers and purifiers, A preliminary charge is made at 7
AL, to got all the old gas or air out of the apparatus, and
is drawn at 10 or 11 AM., when 1,100 cubic feet of gas have
been run through and registered. The next charge is care-
fully weighed and put in, the meter reading taken, and the
apparatus connected with the holder.  About 5 P.M., when
the gas comes off so slowly that it requires two to three min-
utes to make a foot of gas, the charge is drawn. Two de-
terminations are usually made: one of maximum yield, the
other of quality at standard yield. The coke is also weighed
at the close of the operations, The gas ought then to be
subjected to a careful and complete analysis, which is not
done in any of our city gasworks, probably owing to the
Iabor and expense, which influences the penny-wise, pound-
foolish action of the directors,
The second paper of the evening was on the

DETERMISATION OF IODINE BY THE BLOWFIPE,

¥ tiiz Anerican,

Binoccular Vision Experimonts,
BT PRANCIS W, NOTRR.

Tt Is possible that the phenomuna here doseribod may have
beon observed before, but 1 have been unable to find any
rocord of them,

1, Fold a sheet of writing paper into o tube about an inch
in dismeter. Look through the tube at some distant object
with one eye, and toward the open hand with the other eye,
the edge of the hand being in contact with the tube. The
dissimilar objects producing unlike images upon the retinge,
the sensations blend, and a hole will appear to be cut through
the palm of the hand, through which the tube pnsses. That
part of the tube between the eyo and hand will appear to be
transpareat, us though the hand were seen through it,

This experiment is very old, but seems not to have found
its way into sclentific literature.

2. Replace the hand by a sheet of unruled paper, upon
which a drop of ink has been placed. By proper manage-
ment, the ink blot may be made to appear within the tube,
by so placing tho paper that the hole, which is apparently cut
through it, coincides with the blot, Ordinarily the blot will
then appear opaque, the paper immediately around it, and
apparently within the tube, being invisible, The blot appears
ns it were suspended in space. By concentrating the atten-
tion strongly on objects seen through the tube, especially if
they are strongly illuminated, the blot becomes more hazy,
transparent, and may even be made to disappear altogether.
The mental effort necessary to do this cannot he maintained
more than a few seconds, and ths spot will reappear. If
the effort to cause the spot to thus disappear be kept up, the
attention being strained to its highest pitch, the blot will dis-
appear and reappear at regular intervals of a few seconds,
the absolute time depending upon the ilumination, It seems
as though the organs exerted become fatigued, and, relaxing
for a few moments, refreshment sets in, waich again renders
possible the exertion neceszary in causing the blot to disap-
pear. It is possible that these experiments may be 50 made
as to throw some light upon the conditions necessary in fix-
ing the attention. Interesting experiments may also be made
by substituting a fragment of a plane mirror for the sheet of
paper. Looking through a rather Iarge tube at a distant
object with the right eye, the reflected image of the left
eye will appear staring up the tube, the adjoining parts of
the head being invisible.

3. Substituting for the ink blot a small hole cut through
the paper, the small hole can also be made to sppear within
the tube, distinguishing itself by its different illumination,
the surrounding paper being invisible, unless attention ‘be
directed too strongly to the paper in which the hole is cut.
The relative illumination of the small hole, and the space
immediately around it, dependsupon the relative illumination
of objects upon which the tube ix directed, and that of the
sheet of paper exposed to the other eye.

4. Keeping the same arrangement, place at a distance of

one foot from the end of the tube n sheet of paper so that ob-
jects beyond it are still visible; arrange matters so that it is
visible to the eye looking through the tube, but not to the
other, directed at the small hole in the paper sheet. This
second sheet will now appear to be traversed by a hole the
same in size as that cut through sheet No. 1.
Cutting a small hole in sheet No, 2, matters are easily ar-
ranged so that it appears within the hole which wus before
seen within the tube. These experiments may be utilized in
showing the simultaneous accommodation of the two eyes.

6. Tubes of this kind, blackened on the inside, are very
convenient in studying color sensations,  Using two such

by Mr. Walter B. Deverenux, The determination of jodine |
in the presence of the other halogens, chlorine and bromine, |
has hitherto been a difficult and uncertain operation in blow- |
pipe analysis. Mr. Devereux takes advantage of the well
known property which sulphate of copper posseases, of de-
composing metallio fodides and liberating the lodine, The
substance to be tested is mixed with one third its weight of
pulverized sulphate of copper, and the mixture is introduced
Into a gluss tube olosed at one end and heated.  The fodine
is easily recognized by the violet color of its vapor, or by
holding a piece of moistened starch paper st the open end of
the tube, taking enro that the paper does not become hented,

tubes, look through one with the right eye, say, at red,
through the other with the left eye at green paper, illuminated
by the direct solar ray. The color sensations fade with mar-
velous quickness. Transferring both eyes to either color,
say red, the eye fatigued by green sees the red greatly inten.
sifled, the effect being rendered the more striking by the sl
multaneons impressions received by the two eyes.  Experl-
ments in the combination of color sensations will readily
sugeest themsolves.—American Journal of Science,
—_— -t ——————
American Industry,
A public dinner wus recently given in Cincinnati to the
Hon, A T, Goshorn, Director-General of our Iate Contennial

which wounld destroy the blue color of the lodide of starch,
This precaution 8 more especinlly necessary in the caso of |
fodide of sllver, which requires o high heat for Its decom- |
porition. At the elose of Mr, Devorouxs remarks, Professor

Exhibition,
Mr. Goshorn made an interesting speech, from which we
oxtraot as follows:

“There s loud and bitter complaint that the American

In response to the tonst, “ American Industry,” |
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some of the six days the Lord spent in making the earth must
have been measured on old-fashioned timepieces, not used
in the historic period.  Our ilustrious ancestors in crosing
the Atlantic were no doubt animated by the noble pus pose
of having n good time, Their medical adyisers told them
they wanted a change of air, and that they musn't work too
much with their brains.  Life was heavy in Europe.  There
wasn't such s Paris then as there is now. This continent
contained the fatness of the ages in its soil.  Virginia was a
vast park filled with the red deer,  The rivers were flush with
flsh, the air was full of canvas-backed ducks and honey bees,
the bays were paved with oysters, the soft-ahelled crabs
tickled the seaweed, and the point clams bored the sands,
while the dinmond-backed terrapin ambled away over the
soft meadows. The frogrant sassafras tree gave its buds and
roots to make tea delicious as the beverage of the Celestinls—
and in the deep woods were autumnal rains of nuts on the
tinted leaves—walnuts, hickory nuts, beech nuts, and botter-
nuts—and the pawpaws and persimmons, richer than Spanish
figs, grew mellow and yellow in the white frosts, and fat-
tened the succulent opossum—a providentinl preparation to
soften the asperities of life for the spproaching African. Talk
ol the hardships of the pioneers! They had a variety of sea
food and forest game that would have confounded the old
Romans. They lived on the cream of the universo, and
licked it up to the utmost of their highly cultivated capacity.

‘I do not feel that we have occasion to be always aston-
ished at what has been accomplished, when we consider the
fine continent we had here in the aboriginal package, and the
endowment in capital and labor that Europe has bestowed.
Let us learn to look upon the world with the understanding
that the American citizen is not a being whose mission is the
astonishment of the rest of mankind. The fact is, we may
land at any of the European ports and stand in square-toed
American boots without imparting an additional vibration to
the tottering thrones.

“It is the better part of the experience of travel to be
pleasantly surprised on coming home. When first contem-
plating America from the European standpoint, it is interest-
ing to be asked whether you are from North or South Amer-
ica. They do know there are two Americas, even where they
do not know the difference between Kentucky and Kansas.
Returning from Europe in 1870, after attempting to identify
myself in the foreign mind with North America, the popular
inquiry in Cincinnati was: ‘ Have you seen the great Exposi-
tion? Of course I must have seen it, wherever it was or
whatever it was | The moodin which one returns from
abroad is not that of being sensitive to home-made spectacles.

“When a journalist in a city of the first class, containing
less than four million inhabitants, longs for the unattainable,
it is likely to take in his mind’s eye the form of a copy of the
London Times. It is the expression of the highest public
opinion, and therefore the best authority in England. The
leading article of the ZVmes of March 1 is & discussion of the
importance of the representation of England at the Paris Ex-
position. It speaks of the superiority of the trained intel-
ligence of the workmen of Germany and America—and so
‘the competition at Philadelphia was not altogether satisfac-
tory to us.” The fineness of the mechanioal work shown at
Philadelphia ‘could not have been exceeded if every man who
had any share in its production had originally conceived it
and had been solely interested in its success.”

“Tt is important, then, that American industry shall be
represented in Paris, so as to confirm the marvelous reputa-
tion won at Philadelphia. The fame of our Exhibition should
be justified and made brilliant in the polite capital of the
world. We should be represented at our best.  Goshom
would be a good man, but be is from Ohio, The fact that
the President, Chief Justice, General, and Licutenant-Gene-
ral of the United States are from Ohio, and that their prede-
cessors in those offices were Ohioans, seems to the country at
large o shade too much for one State.  We are modest: we
have the ‘reserve,” though Mr, Evarts cannot see it; but
what can we do? True, wo must draw the line somewhere
on our embarrssing superabundance of talent,

“The Thunderer of London isright.  There are hrains in
American industry. Why, the great Corliss engine at the
Centennial Exhibition had brains, for I saw it pick up its own
valves and drop them when there was just steam enough on,
and vory fow men can be trusted to do that, Tt had so much
sense It would not waste 1 1b, of steam, for it knew that steam
| cost money.  American bratos shine in the finish and fitness
| of the work that s commuanding even the markets of Asia.

Egleston spoke of the great value of this test, and exprossed | o500 qre too industrious—do not hiuve enongh holidays, and | It 1s the busy brain behind the cunning hand that guides the
the hope that equally simple tests might be found for chlor- | yyey candles at both ends, wasting adipose tisue and the | great artisan to perfect his workmanship, just as tho colors

Ine and bromine whon mixed togother,

“ll‘"('ln\m phosphorus of the hradn, A young man hardly

| of tho artist must be mixed with hrains If they are to be radi-

The third paper for the evening, by Dr. P do P. Ricketts, | g, fairly into business, and learns to love itand make it go, | ant for ever. And yet American Industry has beon struggling

was on the

REFINING AND COINING OF (GOLD AND SILVEIL,
Dr. Rickotts ilustratod bis romarks by u serios of mogie lan.
tern views, showing the apparatus and machinery employed
in the Government assay offices and mints, The treatmont

of the arude bullion with nitvle and sulphurie selds wos de- |

eribed, and the mothod of masaying the samo referred to,
The slloying of the fine bars from the parting for the manu-
focture of colns was explaiped; and the various operations
of rolling, annealing, culling, milling, and cleaning the coin
dies, also the stomping and adjusting of the coins, were
shown by views taken from the mint in Philadelphia,  The
mothod of making the stesl dies for colning and the appa-
ratus for utilizing the waste of the mints and Assay Oftice
wis illustratod and explained, some reference being made to
the Buropean mints.

when he ix set upon by wiso physiclans and told that he is
toiling too muoh, and especinlly enjoined not to overwork
the brain,  Distingoished strangors mourn over us becauso
wo are lean, and gay we do not chew our food because we
| have not time, and that temperanes fannticlsm runs riot fn
the land untll gonerons Hguids wre unpopular, and wo aro
washed pale and cold with foods of leo water,  Still, from
time to time, there are to bo seen In public resorts American
citizens who do not overwork themselves,  The heavy sitting
around corner grocories, drog stores, olgar shops, and boer
halls ls, I think, suflelent to secure the safety of the country,
Then o wire-edged person might say that this visible inertia
Is tho surface indication of the Industry of thoso who get
thelr living out of politics, and so save us all,

“The new world of geography Is the old world of geology.
There 1s In our valloys and mountalus written proof that

under the dissdyantage arising from politieal disturbances
and fingnelal disorder.  We must endeavor o remove our
professional politica from the pathway of Intelligont indus.
try. Thore is & chance for strokes of statesmanship,

“ One virtue in which the Amerieans are not consplcuons,
thoy need  to gomplete the round of thele triumphs, Tt I8
thrift.  The growth of two blades of grass or two stalky of
grain where there was one should be celobrated.  Cutting
down trees wius the beginning of our industry,  The time has
come to plant trees, and to cover the flelds with clover to
bind up the wounds of the soll—to restore to the fireswept
deserts the blooming wilderness, tempiing the gentle rains
from henvon that the wiste places muy be frultful, that the
rivers may not ron turbid with the riches of tho earth to the
soas, and that the great continent we inherit may be good for
the generations to come,"
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Inventions Patented in England by Americans,
; Prom March 9 to March 20, 1877, inclnsive,

ANIMAL TRAP ~J. Martin, Palostine, Texas.
Brusm—I. Rosonthal, Now York elty.
CourLixg

FRICTION ~T. A. Weston, Stamford, Conn.
FURNACE, ¥10.—R. L. Walker, Boston, Mass.
Hopseswor MACHINE~S A, Burden, Troy, N. Y.
EXIrriNG MACHINE ~W, 1L Abel, Laconia, N. H.
Lasr—~L. B, Olmsted, Brooklyn, N. Y.

MARING STREL, ¥70.~C. M. Nos, York, I'n.

RAToner CLuron. T, A. Weston, Btamford, Conn.
REFRIGERATOR, X101 Tiffny f al., Chicago, 111
SCREW-LIPFTING JACK.~T. O, Joyee, Dayton, Ohto,
Srove.—J. K. Dimmiok et al,, Cinolnnatl, Ohlo.
vrmony Wieet. —J. I, Samnils f al., New York eity,
WiEEL SxATR.~C. W, Saladoo, Wolcottville, Conn.

Recent American and Loreign Patents,

NEW MISCELLANEOUS INVENTIONS,

IMPROVED CARD RACK.

James P. Lsmoree, Canandafgus, N. Y.—This card rack is formed of n
series of clamping strips or slats, connected in step shape at their thicker
ends, £o that the thinner spring cnds extend one beyond the other, and
form spaces for the storing of the cands,

IMPROVED CHECK-REIN SPREAD AND ATTACHMENT.

Daniel Schoonmaker, Newark, N.J.—This consists of a rein-spread
formed In one piece, of cast metal, which is attached to the ends of the
chock-rein straps, or i# provided with loops running transversely to its
body, in which case the strap may be continuous from one end of the bit
to the other, simply passing through the loop of the spread. The spread
i of such form as to be readily placed on, or removed from, the water-
hook. The device further consists in a bolt having a head of peculiar form,
to be applied to the saddle, to be nsed in place of the usual water-hook, in
connection with the rein-spread.

IMPROVED ADJUSTABLE HAT.

1. Ygnacio Cassiano, San Antonlo, Tex.—The present invention is an im-
provement upon a former patent granted to same inventor December 2, 18735
and the object of the samo {8 to furnish sectional bands for hats, €0 con-
structed as to Jeave the forehead of the wearer free, and o that the band
may be adjosted to a larger or smaller head, and to fit closer or looscr, as
may be required, or, if desired, to cover the whole or part of the forehead.

IMPROVED THILL COUPLING.

Thomas B. Farrell and Martin D. Borst, Cobleskill, N. Y.—This consists
of a fork or yoke for recelving the thill frons, that fits into a socket attached
to the axle by means of a clip, The sald fork s provided with a rubber
spring, that presses agalnst the thill tron, and abuts upon a plate that rests
against the socket. A nutis provided at the rear end of the fork, for
drawing it into the socket and tightening the rubber spring.

IMPROVED SHACKLE FOR CONVICTS.

Jay L. Quackenbush, Portland, Oregon.—This invention consists in the
combination of hidden screws with the semi-cylindrical Jaws of the half-
ring parts of the shackle, having a screw thread cut upon their outer sur-
face, and caps having & screw thread cut upon thelr inner surface. The
key may be made with a fork to enter holes in the heads of the screws,

IMPROVED BALE TIE,

Joseph H. Fisher, Chieago, NI.—This consiets in a buckle of peculiar
construction, adapted to a metallic strap to which it is attached. A lever
engages projections on the sides of the said backie, and there is ahooked
pawl for engaging holes In the bale band.

IMPROVED PHOTOGRAPHIC PLATE HOLDER.

Charles L. Kempf, Brooklyn, N. Y.—This is an improved holder for
photographic plates, so constructed as to enable the solution to be saved,
and at the same time to protect the sald frame from being destroyed by the
solution, Thedoub\em-iblemcnmpmﬂdedwuhanbbﬂdong
thelr inclined edges, & groove along their lower flange, and other arrange-
ments to adapt them to receive and carry off the solution. Tubes pass
through the angles, and there is a curved solution bottle, provided with a
moath at esch end, in combination with the recessed bottom bar of the
frame and with the two corners.

IMPROVED FIRE ESCAPE.

Tobizs Lyness and Joseph P. Dunne, Now York city.—This consists of
& crosspiece with spurred end cheeks, placed scross the inside of a window
casing, and having & tope ladder suspended from adjustable eyes. The
rounds of the rope ladder are provided at the ends with brackets, and that
part of the ladder which passes over the lower window is srranged with
ome or mare crosspieces (0 place of the brackets, Tn case of fire, the main
crossplece §s placed across the window easing, and the rope ladder, with
the lower crosspleces, lowerod from the window, after which the fire es-
cape is ready for use.

IMPROVED CARTRIDGE-LOADING IMPLEMENT.

James H. Dudley, Poughkeepde, N. Y.—This Instrument may be used
A & rammer for loading, capping, removing an exploded cap, or for with-
drawing a cartridge shell from & gun barrel, or the paper eylinder of a car-
tridge from a gun barrel should the metallle base-pleco pull off, It may
;l:; be :ned for grooving a eartridge hell to provent the charge from drop-

ol
- o IMPROVED THILL COUFLING,
ames ¥, , Fleetwood, Pa.—This Is an Improved thill eouplin b
which the shafts may be readfly shifted from one carriage to anol'r:!r. “’l"b:
Invention consiats of a shiaft box or bearing, with hinged top attached by a
elip 1o the axle. The conter pin of the shaft sttachment tarns fn the box,
and s retaloed therein by & locking lever mechaniam, that binds on a
totigue of the cap. y
IMPROVED BAG FASTENER
Heory Bedden, New York clty, asignoe to Andrew M. Underhill, of
same place.—The object of this Invention i« to Imprave the construction of
the bag for which letters patent were granted o same inventor May 23,
159, In such & way that its contents myy be discharged readily and quk:lly
and which, when tied, will prevent any leakage. When the bag has beey
filled, the outer edgrs of two flaps are brought together, and the sald faps
Ste polled together within the moath of the bag. The moutl of the bag is
then denwn together over the flaps by cords, The Aprom (s fastenod on the
inwido nosr fnner edge of e, while the cord rins parallel to the hom la

mlm bagt 10 be fastened quickly without sowing, and opened withoot

A nnu'unvzn CIAIRL BEAT AND BACK,
th, Now York city.—The bottom of thia chalr

ably of a plece of pasteboard which s rtamped by -..::::'1;:.."::;‘;;':

[t2 7 1‘(‘rm [ cml‘n"l:wnluu i aud & coneaved moulding, of sultable dr;;Ih
vxtending penlog. The sides of the pastel .
to form flanges by which the seat or back may L u:ku":s.: ':ahrom;d»::'o:
furoltare. The pastoboard (s covered Al both sides with canvas or other
fabric, that passes acroms the conter opening, vo ae 10 close the same and
provide a Sexibie base for the seat. When the bottom (s thue finished it
Is exposed, with s quantity of wadding or other stufing, and with & loose
leather or other covering, L the preesurs of & powerfal hydraulic or other
prese, by which the bulk of the wadding is reduced to emaller compass, and
suficient elaaticity given (0 the same U farnish a soft and fexible seat.

Scientific American.

[May 5, 1877.

IMPROVED NECKTIE.

Robert Swanarton, Newtown, N, Y.—This consists of a slotted plate for
recolving the collar button, which Is provided with a barb or projecting
point at each side for engaging the endw of the band that encircles the
neck. The object of this Invention Is to provide a necktlo that may be wo-
curely fastened, so that ft cannot become accidentally loosened, and which
ix capable of belng worn elthor with or without a band to encircle the

IMPROVED BUCKLE.

Benjamin F, Melton, Galnesville, Tex.—This consists of a buckle with

fixed loop extending at the under side from the lateral tongue bar of the

has (o bo sewed with the buckle to the steap end.

IMPROVED SITANK BUPPORT FOR BOOTS AND SHORS.
George W. Wolls, Bluok Hawk, Col.—Tho Invention fllustrated horewith |
is an improved spring for the soles of boots and shoes, so consatruoted ax to :
prevent the soles from twlsting or getting otherwise out of shape, while
giving great clasticity,
ST A I the spring, which Is
made of stecl, and of
puch a length o8 to ox-
tond from the heel to, or
nonrly to, the ball of the
foot, and which is bent |
to give tho desired arch |
to the sole, The spring,
A, Iv made with a cross-
head, B, at each end, as
shown In Fig. 2
Through the ends of the
crosphends, B, aro
S A formed holes, to recolve !
rivets for securing the
— eald spring to the insole
P-L 'ME of the boot orshoe, Tho
rivets have wide flat
Neads, to give them a firm hold upon the insole, and prevent them from
hurting the fect of the wearer, This construction gives the springs great
strength to recover themselves from a lateral twist or strain, and at the
same time gives to the sole elasticity in walking. The inventor, who may
be addressed as above, desires to contract for the manufacture of this
device.

IMPROVED MODE OF EXTINGUISHING FIRE, ETC.
Donald McLennan, West Green, assignor of one half his right to Mary
Ann Davis, London, England.—This is an improvement in means for ex-
tinguishing fires by discharging water from stationary perforated tubes
attached to thetwalls or ceilings of rooms, halls, ete., of buildings, The
{mprovement relates particularly to the construction and arrangement of
devices for turning on and shutting off water in the several rooms in which
the perforated tubes are located. Each cock I operated by a connecting
rod, elbow lever, and a pullrod. The several pull rods are arranged to-
gether, and extend downward by the side of the wall of the building, and
aro provided with enitable handles, By pulling any one or more of the
rods, the water will be let on in the corresponding room or rooms,

IMPROVED TRUNK CATCH.
Eliskim Rice, Cazenovia, N. Y.—This consists of n trunk catch made of
three castings, provided with a spring, and capable of belng put together
without special fitting. Tt ia so constructed that two dowels cast on the
portion attached to the cover enter sockets formoed in the part attached to
the body of the trunk. The whole is arranged so that the parts may en-
gage antomatically, and may be readily disengaged.

IMPROVED SMOKING PIPE.
Bengt A. Jonasson, Warren, Pa.—This is a folding smoking pipe whose
Jjoint consists of two rabbeted hollow half-sphercs and an open ring spring
retainer.  With this construction the mouthpicce can be turned down be-
neath the base, and the pipe thus reduced to small

IMPROYED WIRE FENCE.

Charles D, Johnson and Lovi F. Johnston, Marshalltown, Towa.—The
post is made semi-cirenlar In cross section, and slotted to ndapt it for at-
tachment of staples for supporting the wires. This form of post sectires
the desired combination of strength, lightness, and cheapness. The sta-
ples are formed of short lengths of wire whose ends are twisted together
and project from the post, thus forming barbs which prevent cattle rub-
bing agalnst the post,

O
-

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED DUMPING WAGON.

Robert A, Reed, Hoboken, N, J.—This is an fmproved devico for attach-
ment to the frames or bodles of trucks, wagons, cars, elc., to facilitate
their loading and unloading. Tho general construotion is such that by
operating n lever the forward end of the Joad is ralsed, so that it will read-
fly slide oft.  When the load Is armanged to bo enrrled, swivelod crank
Ilcn:: aro turned to force a crosabar down apon tho Joad, and thus bind It
n place,

IMIPROVED BASIH BALANCE.

Adam Kolb and Charlos Osherghans, Sandasky, O.—This Invention con«
«lats in combining, with pulleys, cord, and spring elutch, a rod pivoted to
the clutch, and passing through a hole in the canting. Tho operation In as
follows: When the bolt Is withdrawn the lower sash may bo moved up-
ward, when the upper saah will move downward, the two sashes counter-
balancing each other, 1f 1t s dekired to Yower the upper sash withont mis-
Ing the lower ono, the freo end of the connecting cord Is deawn outward, |
thas drawing the cluteh away from the cord by moans of arod. The eord
In, at the smne time, permitted to pass through an eye and botween the
pulleys, allowing the sash to drop.

IMPROVED BASH VASTENER
Henry Jones, East Saginaw, Mich.—This consists of o bearing plece, sup-
ported In & casting mortised Into the window sash, and which s made to
| press with more or less foree against the caning, acconding to the welght of
the sash, by an adjustable volate spring. The device Is capable of belng
Jocked by turning s button agalnst the bearing plece whon It has dropped
into a noteh provided In the casing™or that purpose,

IMTROVED BRY-L1G11T BANR,

Joseph Henry, Chleago, 11, aslgnor to himself and R, Phillp Gormully,
of enmo place.~Thin conuinta of n sky-lght bar formed with Iwo gutbors
and two glnss supports at Both sides of the doabls center part, to which the
cap in connoctod by fat bolts and fastenlng cross bolts or rivols, Thoe glass
rupporta are coneaved for recolving the putty, whils the doghle wutter farms
an lnterlor gutter for any leak-molsture of (he bolta,

. —

NEW MEUHANIOAL AND ENG

RING INVENTIONS,
IMPROVED WINDMILY.

Elias Siata, Caps Vineont, N, Y., assignor to Mary B, Stats, of same
place.—This conslats In the combination of hoop or shield nd;m
: with a vertical windmill, In sueh & way that the setion of the governor ap-
| plies & portlon of the pawer of the mill to ralse the sald shileld, exposing

| more or loss of
|= : lbvwhnllnlhnmdlbawlud,mmmmlh

l drawn by bearing down upon tho free end of a lever,

buckle, 1t may be manufactured quicker and cheaper than when the loop | to prevent binding when the cars paes around curves, By opersting a dever

IMPROVED BPIKE EXTRACTOR,
John A, Powell, California, Pa., aseignor to himself and Jos. B, Crow,
thers, of same place,—This machine pulls the spikes without
and §s 80 constructed as to allow the operator to always stand within the
track, #o that the instrument can be used in cuts and tannels, 'n.u
of a clamp are plvoted to each other in such a position that lbdrj.'.‘
bo opened enough to recelve and grasp the head of o splko, which s then

IMPROVED CAR COUPLING.
Goorgo W. Gomber, Sybertaville, Pa,—This coupling enables the eary ™
be coupled and uncoupled from their tops or sides, and have sufficient

to press a rod downward, bars will be pressed against the inner end of the
link #0 as (o rafso the onter end of said link and drop It over the hook of
the adjncont ear,  In the same way the link may be mised to ancouple the
e IMPROVED CAKE MACIHINE,

Danlel M. Holmen, Now York clty, assignor to J, Cutler Faller, i
N. J., and Martha G. Holmes, New York city.—The object of this fnyen.
tlon Ix to improve the construction of the machine for making cakes—sucl
s Jumbles, kisscs, drops, macaroons, ete.—of soft dough, for which letters
patent were issued to same inventor February 20, 1876, The Invnnuanm. 1
uints In the combination of movable plungers with the Hollow cutters, the 1
entter plate, and the dough box of a cake machine. The plungers serve to
cut ont tho dough In suitable shapes. The machine containg conziderally
mechanikm both novel and ingenious,

IMPROVED ROD COUPLING.

William C. MeClintock, Hooperston, TiL, assignor to himself and Wil
linm B. Steele, Bernhart's Mills, Pa.—Thix consists in a rod or shaft hay-
ing scarfed ends, npon which are formed alternate transverse recosses and
projections, which are o proportioned tiat the projections of one section
of shaft fit the recesses in the adjacent section. Theadjoining ends of the
sections aro held together by a sliding sleeve, which is retained n place by
n spring latoh, The device is applicable to pumpsucker rods, and to
shafts,

IMPROVED LIFTING JACK,

Abram R. Hurst, Mcchanfesburg, Pa.—This Invention relates to an im-
provement in lifting jacks designed with a view to simplicity, ease of ad-
Jjustment, and compnetness of folding; and it consists in a stationary stand-
ard having a lift bar provided with laterally projecting teeth or pins, and
arranged in guides or keepers to slide longitudinally npon the standard, in.
combination with a lever pivoted to the standard and having an oblong or
clliptical camhead which is provided with a laterally projecting flange
adapted to engage with the teeth of the lift bar to clevate the same, or to
be disengnged therefrom,

IMPROVED DEVICE FOR THROWING BELTS ON PULLEYS.

Robert Relnhard, Langendreer, Prussino,.—The object of this Invention is
toprovide a simple, cheap, and eficient device for applying broad or tightly
strotehed bands or belts to pulleys, and thereby avoiding the difficulty and
danger incident to such operation when effected by hand in the usual way.
The device consists of a spring clamp for holding the belt, and a screw
clamp for attaching it to a pulley. The epring clamp projects radially at
one side of the pulley rim, and the screw clamp is applied directly to one
of the puliey spokes.

IMPROVED WATER ELEVATOR.

Christian E. Lykke, Grand Taland, Neb.—This fmprovement relates par-
ticularly to the form of tho buckets, the construction of the chaln wheseby
alternate links may be readily detached or separated to facilitate the at-
tachment and removal of the buckets; also to the provision of fixed roll-
ers journaled in & frame set in the well and serving to keep the chain die
tended; aleo to the use of a weighted stand or platform placed in the well
to hold the chaln taut. !

IMPROVED DEVICE FOR BALANCING FLYWHEELS, PULLEYS,
ETC. b )
Charles Seymour, Defiance, 0.—The palley to be balanced Is supported
horizontally upon a vertical spindle having a yoke provided with arms
which engage the spokes of the pulley, o that when the spindie is rotated
the pulley partakes of its motion and assumes an inclination to the horizon
to the extent to which one side overweighs the other.
Weights are then attached to the lighter side to make the pulley assume s
horizontal position.

NEW AGRICULTURAL INVENTIONS.

Elijah K. Jenkins, Elkhorn Grovo, Il.—This is an improved trap for |
catching and holding hogs while ringing, castmting, and marking them;
and the Invention consists In the combination of hinged doors, conuectlng
bars, spring, swinging gato, bent lover, and strap with the pen, Inuslng
the trap, the hogs, ono at a tme, are driven fnto the opon rear end of the
pen, and, seeking to pass throngh it, they push back the doors by forc B
thelr heads throngh botween them, which doors immediately close behind
their ears, o that they cannot withdraw their heads, while the gate pre-
vents thom from passing any further, and they are thus held scenrely, s

IMPROVED COCKLE SBEPARATOR.

Hermann Korth, Milwaokeo, Wis.—~This machine belongs to that class

of soparators in which a revolving cylinder, having (ndented inner cavities,

Ismade to eateh the small impuritics, such as cocklo, forelgn so
ote,, and to deliver them to a trough or pan which separatos and
thom out of the cylinder apart from the clean grain.  The maln
tho improvement conxist: First, in locating above the m
cylinder one or more Indented eylinders whose cavitios or
larger than those of the lower eylinder, the same belng designe
mmo;um-wnmmm wheat and and to
sloves ordinarily emplayed for this purpose. Sccondly,
structing the cylinder with both indentations or cavities and perfurs
which perforations am sopamte from and of the cayl
rervo to effoet the preliminary separation of the fine seed and dirt,

and provided with an adjustable Mbln:‘:’ for
tmpurition fram cavities of eylindor and delivering thom to

1o the tmproved arrangement of the motal of the eylinder In
eavity, desliind to tneroas tho durability of the sad eylinder,

IMPROVIED GRAIN RINDER,
Tarvey Hull, Weast Exotor, N, Y, —This | )
binder, bolonging to that class In which the sh
which 1 ted In o singlo bow knot. 1t conslsts
corn which, In tylng the kuot, operste somewhat

the haman Angers. among its novel featires
for looplng and holding the cord around the tying pincer
ner that the loap will not slip off Knot I bel
off after the knot is tied; the I
operting simultaneously with
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s Cylinders Temperod :S»on. L nqm“ 1
ted~Tho adkdress of the propriotor and
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Disman Drils, 3. Dickinson, 64 Nassau St., N, Y.
~ Pmetical Plumbers wanted as Agenta for Improved

Mmmn:wx.&mw.cmm
; boam, | h. p,, $566; 2
. &‘g@m&m $49., mpun: ot

Manafacturers can bay or lease Hydraulic Fower In
Any quantity, st vory low mtes, st Rock Falls, IIl, A, P.

Tublag. Jmlion-u.ua-mn.o.

:?:wua.mum Ave., Nowark,
< «. Postage Stamp Cancellor, and Horse Car and

Wanted—Proposals to make about 10 Tons Engine
Castings, large and small.  Address Box 21322, N. Y. oity.

New Lathe Attachments, such as Gear Cutting, Tap
and Spline Slotting. W. P. Hopkins, Lawrenoo, Mass.

Amatenr Photograpbic Apparatas, Chemicals, etc.
Completo outfits, 5 to §25. E. Sackmann & Co., manufs.,
Brooklyn, N.Y.

Painters.—Send for new prices of Metallic Gmining
Tools, for “wiplng out.” J. J. Callow, Clevelsnd, O.

Gas lighting by Electricity, applied to pablic and pri-
vata bulldings. For tho best systom, address A, L. Bo-
gart, 702 Rrondway, N. Y.

Power & Foot Prosses, Ferracute Co,, Bridgeton, N. J.

Superfor Lace Leathor, all sizos, cheap, Hooks and
Couplings for fist and round Belts. Send for catalogue.
. W. Arny, 148 North 34 §t., Philadelphia, Pa.

F. C. Beach & Co,, makery of the Tom Thumb Tele-
graph and other eloctrical machines, have removed to 630
‘Water St., N, Y.

For Best Presses, Dies, and Frult Can Tools, Blis &
‘Williams, cor. of Plymouth and Jay Sts,, Brooklyn, N.Y.

Lead Pipe, Sheet Lead, Bar Lead, und Gas Pipe, S8end
for prices. Balley, Farrell & Co., Pittaburgh, Pa.

Hydranlic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Bufing metals.
K. Lyon & Co., 470 Grand St.,, N. Y.

Solid Emery Vulcanite Wheels—The Solld Original
Emery Wheel — other kinds imitations and Inferlor.
Csution.~Our name 1 stamped In full on all our best
Standard Dolting, Packing, and Iose. Buy that only.
T'he best Is tho cheapost. Now York Belting and Paock-
lng Company, 7 and 83 Park Row, N. Y.

Consumption Cured.—An old physician retired from
native practice, having had placed in his hands by an East
Indian missionary the formuls of o stmplo vegetablo
romady for the dy and per t aure for C
thon, Hronehitis, Catarrl, Asthma, and all Throat and
Lung affoctions, also 8 posttive and mdical cure for Nerv-
s Debdlity and all nervous complaints, after haviog
thoroughly testod its wonderfol curative powors in
thousands of cases, Loolx it his duty to make It known to
his sufforing follows. Actusted by this motive, and o
consclentious destre to rellove human suffering, ho will
send), froe of charge to all who desire It, this recipe, with
full airoots for prop and fully using.
Sont by return mall by addressing with stamp, naming
s papor, Dr. J. O Btone, &2 North Fifth Stroot, Phila~
Aelplila, Pa.

Bteel Castings from one Ib. to five thousand lbs, In-
valuable for strength and durability. Clroulars free.
Pittaburgh Btoel Casting Co.. Pittabiirgh, Pa,

For Solld Wrought fron Boams, ote,, seo ndvertiso-
ment, Address Union Lron Milla, Pittsburgh, Pa., for
Dthograph, ute.

Wantod, A first-class Wood Engmver, Addross Eo-
Kkoavor, I*, 0, Box 271, Cinelonatl, O,

Wanted, A first-cluss Mould Makor on Undertalken'
Hardware. Address Mould Maker, ¥*. 0. Box 1, Cin-
dnnatl, 0,

Shingle Wending, and Stave Machine,
ment of Trevor & Co,, Lookport, N, ¥,

Bee Boult's Paneling, Moulding, and Dovetailing Ma-
thing &t Contenntal, B, 855, Sond for pamphlet and
Mmple of work, B, O, Mach'y Co., Dattlo Croek, Mich,

Patont Beroll and Band Saws,  Bost and oheapost 1o
N80, Cordesman, Bgun & Co,, Clnolunatd, 0.

The Zaro Refrigerator was awarded a gmod Centen-
sl el Bend for book. Lesloy, 228 W. 250 8L, N. Y.

Ketarioh'n Berew Cutting Tools are In great demand,
free. Frossw & Co., 8 Chatham 8¢, N. Y,

Hyatt & 0o,'s Varnintins and Japans, as to price, color,
WY, Wil (urabilivy, are ohoap by compurison thin any
SALANL, 246 Giod st N. Y. Faotary, Nowark,

N0, Kend for elroular uid Auscriptive prioe lst

Best (lass Oflers, Cody & Ruthyen, Cinclnnad, O,

Hoe advertine.

"Mo; tGatherer, Roply tod, ¢, Btribe

o Kngine (hlghost Contonnial awwrd) for 11
. Addross 1L 1, !!qoumn,‘ Ohuroh Olt:ll'l:

W. Z.% quory as to the stick of timber i o
wohoolboy's problom,—W. A, M. will find directions for
making Hquid glass on p, 235, vol, 21.—A. D, should ad-
vortise his quory an to the high speed angine at the Cen-
tonninl—C. A, T will find direotions for making buttery
earbons on p, 187, vol. 82, We canuot recommend par-
tenlar maching makors In those columns, —J, T. K. will
find a description of an Incabator on p, 278, vol. 81,
wal, 1, will fod directions for making yoast on p. 185,
vol, 80,~L. A, K, will find directions for blulng gun
barrels on p, 199, vol, 81, For giving s fine brown color
to gun bareels, seo p, 11, vol, 82.—F. D, will find a good
reelpe for tooth powder on p, ™, vol. 84, —F. IL B. W,
H, O, will find on p, 164, vol, 84, directions for tinning
Iron enstings, As to pollshing metals, soo p, b7, vol, 44,
w. L. K. will ind dircctions for making mirrors on p,
207, vol. 8L —R. F. W. Is Informed that the art of graln.
Ing Is too complicatod for description In these columns,
A, L. B.'s query as to postage stamps was answered
on p. N9, vol, 3. <A R. D.'s querles are business ques-
tlons, and should appear in our advertising columna.

(1) W. E. W. asks: Can sheets of spring
#teel be rolled out to 5 of an inch thick, 4 feet wide,
and 21 feet Jong, without flaws? A, Yes.

(2) D. D. asks: How much clearance should
a 12 x 20 inch steam engine of good design, running 120
revolutions per minute, have between the piston head
and cylinder head? A. About | to % inch.

(8) M. G. says: 1. I have an apparatus for
calclam light, with which I have some trouble. My re-
flector is 18 inches in diameter and about 11 inches deep,
and set the Iamp how I please, I never get a plain,
brightly illuminated surface. The whole surface is cov-
ered with black and white rings, in the center of which
isalarge black spot. As soon asI setthe lamp Ina
differont way, the black spot disappears and in its place
comes an intense bright one, swrrounded by darkness.
A. Clean, dry, and polish the reflector, and adjust the
Jot, with izs lime cylinder, facing directly into the reflee-
tor #0 as toconcentrate all the light upon its surface.
For ordinary purposes the ignited sarface of the lime
should be within about 2 inches of the back of the re-
flector, Turn on first a good supply of hydrogen (or
©coal gas) #0 a5 to give 2 flame of about 6 Inches length;
then immediately turn on the oxygen, and adjust the
supply of gases #o that neither will be In excess. If
too much hydrogen is on, the flame will flare out around
the sides of the lime; If toomuch oxygen, it will either
make a singing nolse or extinguish the light. A little
practice will soon teach you when tbe sdjustmentis per-
foet, The lime cylinder shouald be within about the 16th
of an Inch of the tip of the jet, and should be turned
occasionaily 80 as to present fresh surfaces to the flame.
2, Which Is better for the light, common lime or the pre-
pared lime cylinders, and what do the latter contaln,
that make them proferable? A. Almost any kind of
good fresh lime will answer; but tho best reaults are of
course obtained with lime that Is pure—froe from sand
and earthy materials—well barnt, perfectly dry, and
caustic. The prepared cylinders of lmo are usually
made of the finest and hardest quality of lime, and
therefore gencrally give the bost results,  The eylindors
arobest small, 3. Which are bettor, gas bags, or the
copper tanks into which the gas must be pumped? A,
The greater the pressure of gas, the better the light
within certain limits, Wrought fron cylindews, contain:
ing the gasos under a pressure of about 15 or 16 atmo-
aphores (225 or 340 Tbs. to the inch), aro safost and best,
Gas bage, whon used as reservoirs, should havea total
welght put on them of about 500 or 600 Ibs, 4. Which
I proferable for tinting effects, gelatin platos or colored
glaws panos? A, Use plates of colored glase,

(4) W. H. R says, as to snukes catching
flshi: During the summer of 1572 or 1578, I was roslding
In Marriottaville, Md, Ono day we took a small net
about 10 feet long and went to the stream that divides
Howard and Carroll counties, for the purpose of catch.
ing flsh. On one of the hauls, we succoeded In catehing
about a dozen minnows, about § inches long, and & wa-
ter suake, about € foot long, Tmmediately aftor raining
the net out of tho water, the suake glided over the net-
ting to one of the flah and swallowed it down without
any apparent difficulty. As wo did not appreciato hia
efforts in that lino, wo threw him on the land and
stopped his duhing caroer with o stick, My brother told
me that he onoe saw n knake swimming in a deep pool
Just below Marriottavillo with a trout fn his mouth about
10 Inches long,

(B) 8. sayw, nu to patterns for frot suw work:
I have been using a shoot of thin zine between my
ploces of wood; and by sawing out the patterns pasted
| on one plece of wood, I obtain o stencll with which any
number of patterns can be rapldly made, The stencll
will not wear out,

(6) B. G. 8. nska: If two bollers having
connoction ouly by a feed pipe have diffurent pressures,
what would happen If 1 open the feed pipe? 1 think
thint tho water will ran from the higher pressure boller
tll the prosare In oqual, and thon the water will
oome Lo the same level In both boflers, Am I right? 1
had four bollers, and two others set about 8 feot above
the four, 45 feet Joog with two 15 Inch flues, conneeted
with the conl bollors at the middle and at the end, the
connections belngsot on two steam drama neross the
bollers, The coal bollers were under 75 Iba, prossuro| and
having oo much steam, I went to opan the conneeting
‘ valvo, 1 folt u strong push ahoad by the bollers, anough

1o orack the walls In two or three places,  Can you ex.
L plaln this? A, The steam s it oscapod from the boller,
having the higher pressure, actod precisely aa it does In
the reaction engino, and moved the boller slightly.

(m F. H, B. nsks: Please tell me how to
find tho ares of & clrclo in square Inchest A, Bquare
the diameter in inches, and multiply by 074,

(8) D, H. M. asks: What is slsalt A, Blsal
{# the propared fiberaf tho agave Amerleana, or Amorl
| ean aloo; ao called from Sisal, o port In Yucatan. The
| fber s white, and of noarly the aame thickness through-
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moans, a8 the second fermentation has boc':u 'p;m::fd
{n tho rough state, for cordage, to go #o far that a great part of the aleohol hias been
weotified. If the wine be treated with enough slaked
) (‘l:‘\fn?l anyu:"'l‘hc bn;m«;‘ll(:g.:r:;‘l’zj:f | izne to nettrallss the froe seid, sad then distilied, the
wrought and ¢ ron, a8 given by wa | &
varfes conuldorably. Why Is this? A, It Is scarcely | séritnced Constitueats may be racorereé €A iR
possiblo to obtain pure Ifron, Tho metal ordinarlly | (22) Mrw, P, I V. B, nsks: How in glycerin
known aa {ron Is virtually a combination of the elements | gadey A, The greater part of the pure glycorin in ob-
fron and carbon. According o the amount of earbon | (4ined by distilling with superbested steam the dilate
present, the metal Iscalled wrought Iron, steel, malle- | iuilon remalning after the saponification of the ol
able fron, and cast or pig lron,  The specific gravity of l with lime, in the manafacture of stearin candles. Crude
eloctro-doponited Iron I B180; that of stoel bars and | giveorin is obtatnod fn & slmil from resld
plates averages 7°823; that of tited or hammered Iron  of woap-making, 2. What I« the difference botween gly-
bars and forgings ranges from 776 o 7°704; that of | cerip and nitroglycerin? A Glyeerin Is converted Into
rolled fron plates or bars varles between 770 and 70k | pitro.glycerin by treating It with s mixtare of fuming
The specific gravity of cast fron ranges botween 06 | gitric and salphurle acids. This treatment causes &
and 7'85; that used In construction averaging 7'L | yuhstitution of nitrle aeid for the hydrogen in the gly-

out Its great longth of 7 to 20 Inchoes, ‘The Abors are tised,

Wrought fron is very bad In quality when Its specific |
gravity s loss than 75,

(10) W. H. W. K. asks: Is there any work
that will Instruct mo how to eroct u bullding that will |
answor a4 a kind of rofrigorator without the nse of lee,
that will Jower the temperaturo {oslde to one half of
what Itls outsidet A, We do pot know of any. 2.
Have you any drawings of the Alden process of drylng?
A. No.,

(11) E. W. H. asks: Can you give me di-
rections for stamping cashmere, broadcloth, ete., In pat-
terns, that will stay on long enough to bave the pattern
worked In embroidery? A. Try the following: Pre-
pared chalk, 5 parts; dextrin, 1 part. Rob Into a paste
of the proper consistemes with a strong, hot solution of
scap and a few drops of giycerin.

(12) C. R. asks: What is a reliable test for |
pure gold? A. One of the most reliable testa for the pu- |
rity of gold is its specific gravity (19°36). 1t should re-
tain its Juster at all temperatures and resist the action
of hot nitric acid. Take a clean plece of alate, make s
mark or streak on it with the ploce of metal to be ex-

ined, note the app of this with a strong mag-
nifying glass; heat the slate over s gas burner and note
if any change has occurred. 1If not, molsten it with a
drop of strong nitric acid free from chlorine. If this
does not affect it, and its specific gravity equals 1034 or |
194, it may be considered pure gold.

(18) R. T. L. asks: How can I remove var- |

corin.  They are entirely different in thelr properties,

(23) E. H. asks: Why does nitrous oxide
gas deteriorate by time? Does the wator kill Its anes-
thotie propertics by dogrees, glving It up to the atmo-
sphere through the space between the water tank and
the gasometer? A, Pure nitrous oxide Is & permanent
gas at ordinary temperatures, and, when lsolated, will
retain its characteristic propertics for an indefinite
length of time, The gas is quite soluble In cold water,
and If ioclosed In & tight vessel, in contact with &
quantity of water, it will displace much of the alr held
In solution thereln, which, mixing with the umabsorbed
gas, will of course dilate It, Again, If the water or the gas
reservoir contalne any quantity of organic matters, they
will become oxidized at the expense of a portion of the
oxygen of the nitrous oxide, liberating at the same time
the equivalent of inactive nitrogen. But ondinarily the
chief cause of the dilution may be attributed to the
gradoal diffasion of alr and gas through the water,
Jolnts, rabber rubing, valves, etc. As the density of ni-
trous oxide is something more than that of alr, the dif-
fuslon is in favor of the entrance of the air over the
exit of the gas in the reservoir.

(24) A. E. D. says: How are moulds for
cakes of toilet scap made? I madesome of piaster of
Parls, and ran the scap in them, but the scsp did not
form smoothly, little holes forming on the surface. A
Use moulds made of tinned lron.

(25) E. W. asks: Are the glasses which

nish and paint from window glass? A, Remove as make an schromatic leas groand scpamtely? A Yes
much as you can with a suitable scraper, and rub off the ‘2. Will a single lens 11§ Inches In diameter do fora
remainder with a cloth saturated with strong ammonia  small camera? A. A single achromatic lens will make &

water.
(14) B. asks: What is the least amount of |

mercury that will unite with 1 oz. of pure gold, forming |
an amalgam, %o that no free gold will remain? A. m{
proportion should be about 33 parts mercury to 57 gold. |

(15) J. M. asks: Please give a recipe for
softening muskrat akine. Thave dried a dosen of them
by putting alum and salt on them, but they are too hand.
A. The skins should be thoroughly washed In clean
water and treated with the alum bath and albumen men-
tioned in answerto C, C, F., p. 251, vol. 38,

(16) J. R. M., Jr., asks: What is the sim-
pleat way to obtain iridiated glass? Is it 100 parts of
water to 16 of acid, and how can I obtain the required
pressure of from 2 to 3 atmospheres? A, Make a solu-

p whose diam Is | the focal Jength of the
Jens. The smaller the aperture, the sharper and better
the picture.

What size of engine would it require to run alathe of
6 Inches swing? A Such a lathe will require 1§ horse

| power to work it.

(26) A. S. B.—Red, brown, green, and
other colored crayons are made with fine pipeclay,
worked into a paste with water and Intimately mixed by
grinding with earthy or metalile pigments, or in general
with a body of surface colors; then moalded and dried.

27 C. B. P. asks: 1. How can I find out
whether a telescope Is achromatic or not! A. Look at
some bright white object, say the moon; and if the edge
Is not fringed with colos, but Is clear and white, then
the tel pe I very nearly achromatic. 2. How can 1

tion conalsting of 15 parts of strong hydrochloric acid
and 85 of pure water, Place this In a glass vessel ina
strong metallie receiver capablo of atanding a pressure
of 100 Ibs, tothe Inch. Close all the openings alrtight,
and pump In airuntil the pressure gauge with which the |
receiver must be provided indicates aboat 50 Ibs, Then
allow to stand for several days, You will suceeed best
with woft glass,

(17) W. G. asks: Can kerosene oil be adul-
teratod with water? During the winter I boaght a lotof |
keroseno oll and put It into my oll safe; and In a few |
days I was unable to draw any ofl, and upon examina-
tion I found that the pipe was frozen full of ice. I
cleared It, but ina fow days it was agan stopped with |
fee, which made mo suspicious that the oil was adulter-
ated with water, as I nover know ofl to freezo solid. A
No, Keroseno oll and water are not miscible, The |

find out the magnifying power of a telescope? A, Setup

two sticks ane foot apart at a distance of about two hun-

dred feet from you; look at the sticks through the tele-

scope with one eye and outside with the other. See how

many feet on the ground outaide the one foot in the tele-

scope appears to cover. This will give the approximate
power.

(28) G. W. M. asks: Is the article on astro-
nomical observations, published In your fssue of March
24, which says that the pre of the equl I
50} minutes of are, correet? A. Itshould have been

ds of arc, instead of mi

(20) J. 8. asks: 1. How long does an ele
phant liver A. Eleph attain rity In 30 years,
and lve to 150, perhaps to 200. 2. How long does (t take

witer must have got into the tank in sowme other way.

(18) J. R. McC. says: A brass moulder told
we that he bad a Jot of old brass given him to remedt,
It was n very hard compoaition, and ho was ssked If he
could make It softer without adding any more copper;
he sald he conld not; one of his men sald Ae could, and he
did, Yo was watched, but no one saw how he did {6
Can you vxplain? A, e probably melted the hmss and
kopt itatn very high heat, so that part of the tin and elne
ovaponated.

(10) J. J. W, says: 1. In o recent wsue of
the Somxrrie Axxmicax Inotleed an article which
stated thut conl ofl roproduced a full growth of halr on
the head of an old servant who had become bald, Is it
true? A. We think it Is very doubtful, . Is there any
Injurious Ingredient In coal ollt A, Yes, I Can you
toll mo of asimple preparation that will prevent the
halr from falling out, or ono that will make halr grow on
o badd hoad? A, Sce answer to N, R, on p, $61, vol, ¥,
Ax & gonora! rule, halr cannot be made to grow again on
& bald head, eapecially If the balduess ts duo to the nat
ural Infiemity of adyanced age,

(20) A. O, asks: How are Indelible peneils
made! A, Reduce nitmte of slivor to an lmpalpable
powder, add just enough lampblack to give it & black
color, and enough of a thiek solutlon of gum amble in
hot water to make the powder cohorent.  Bub thess 1
grodionts well together, form into thin sticks, and
dry.

What s Id
paraiiy,

(21) R P. P. says: This morning 1 send

A small bottle of geape wine, which soured on my hands,
1t In woll sugared, and on expostre o the alr will evapo-
mio to u thick syrup.  How can [ rodeem (1, s0 that It
will be fit to use as o bevernge? A, Treat It with
onongh bicarbonate of soda o peutmlize the acetie
acld, The proper quantity of the carbonate may be as-
Ined by first experimenting with & small sample of

the wine, Judging from the sample of wine you send
us, howover, wo thiok it doubtful that you will saecesd

* wax doft A, Stearin or

loph to breed? A, The period of gestation Is aboat
Wig months,

(30) J. B. L. asks: How many square
miles of territory has England on this side of the oceant
A, About 8,104,000,

(81) R, H. R. asks: How can I color red
and polish the edges of books? A, When the edges are
trimmed, koop the book In the press, and beush on a
coating of dilute gum tragacanth (about b 1b, gum to 18§
gallous), colored to the deslred hue with a mixture of 3
parts rose plok with 1 vermilion.  Let dry In the press,
and burnish with an agate burnisher,

(82) B. J, nsks: What can I use asdryers
for coal tar, when applied as palnt? A, We do not
kuow of any such substance; but the addition of a
little black oxide of manganese will ald in the drying.

33) J. MeN, nska: What is  the best
mothod of whitening tho greaso obtalned from pork
scraps, which, on coming from tho pross, is guite dark
In colar? 1 have tried several things, sach as carbonate
of soda, alum, ete,, but have not obtalned satisfuctory
roaulte, A, Agltate the grease with hot water contaln.
Ingg 10 per cont of ofl of viteiol, allow the lmparities to
sottlo, and draw off the fused grease with a siphon,

(84) O L K.says: I haven lot of cast and
wronght lron pipes used for steam heating, ronning
through a battery room, ‘The fumes from the batterios
catse tho plpes to corrode, In thers any paint which
will protoes this? A Coat the pipes with good axphalt,
thinned down with tarpentive or naphtha,

(35) B, G. 5. says: 1 flud that soluble gliss,
Inthe state In which it is In when bought, cannot be
weedd or applied as & paint, by reason of ita setting too
quickly. 1desire to apply it to pine boants, that will be
sibjocted to dampoess, 1 wish t0 prevent the boanis
from damp, warpiog, and smelling, by reason of decay,
and thoreby prevent the taluting of any matter or eatn-
bles that the box may contain. Can soluble glass be
mixed with palnt in sny manner withoot ite
propertion, so that o paluter could apply it to the out-

In rendering It again palatable by this or any other

slde of & dwolllng house without len brosh marks?
A, Water glass may be mixed ma?;.mmm
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A GREAT SALE

PATENTS at AUCTION.

Inventors and others dostring to ﬂl-tm.o of thelr Patont Rights will b«um-rmlun unusual ux-;-ununll y to reallze

Immedinte roturn st the groat

wotion Sale, Lo take place at &5 Libert

New York, during the month of

Thoso who desire to ba representod will address at onco G. W l\lfl».l.r.ll (mllonr«r OMoee and Salesrootn,

15 l!lborty Street, Now York,

e N. F. BURNHAM’ 'S

WATER WHEEL

In doclarod the **staudard turbine,'
by over 600 porsons who bought and use
them with D?rl and fall gnte opon,

hiets Freo.
N. F. BURNHAM, York, Pa.

OT Is, &\l‘)‘l’\‘ HOISTING

Machinery.

Oﬂ.b NROS, t (.0 + No. 388 Broadway, Now \'ork

50 Vlnhlnl ( ards, wlth name, 100 und stamp.
Ag'ta Outtit 1o, L, C. COE & CO,, Bristol, Ct.

THE
Automatic Gas Lizhting Torch.

JUST OUT.
This Torch Is made on the same !rlnetplonudln the
Matohless C -
‘la:lkhurnndm tockwell Se r-Light. |

NO MORE MATCHES REQUIRED.
'fm o 'ron-l ecesary to turn onlhoga

uu-n plm the bell ut
burner, at
!hmb uum lbr !lumb 1-0‘:: ll Ihr

fall and
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h‘dl&om ln¢ u.l.ho‘u. A child
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throughoat muB i 3 8
The Stockwell &I'-l lcbllll Gas Barner Co,,
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Windmill. w and efcioot. Aho a_Horse
Comn.Planter, A the Inventor, 8. E. NUTTING,
M'dL lown.

A GIFT WORTHY UF A ROTHSCHILD

FIVE GENTS.

of Hrown's Ilustratod Shakospoarian Almanac

othor with a copy of his m-uu-lo-l paper, the

(Imulnq Wortit, which is devoted to natural history, con-

talning twenty -four double ootavo puges, will be sent Lo

any one tmo on recel of five oonts Lo pay postuge. Ad-
dress Dr. O, ', BROWN, 21 Grnd 5t .luru-y( ty, %)

A Splendid Illinois Farm
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onl o mile from volleat lallroad town o the

d 1 l ol
rons ImPA M kR, Box 16, Chicage.

Idwin's l’nourlrr On-- llon; Kuob,
Useful as woll aa Ornamental. The great Fuel Bavor-a
Btove 'Thermomater
Pointer hiand on nickel dial knob
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rnulu
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J‘ '}{EL 0 per o
b

VOIKS, Lake 8L,
§ fur stone cutters, contracton un
TOULS! V. MEAD, Manufucturer, 0 A
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we b bbed o appllcation.

BELLEFONTE

Water Wheel.

This wheel s offired (0 the
pabllo with the fullust oon
donos on the part of he

proprietars thal, whor 13
yoearn' axparieise I Lhe
anufacture of leading tur
Bines, they have produoed »
b ] Lhat, inder all ear
WPl ol ih

£ » it

Mning d

il ¥
thun given on up. Il
vatlon to

WH PV, DUNCAN A L0,
Bellefonte, Pa,

GRAPHOGRAM, FOR
Is an sngravad alphiabet
Veasiod o polished
atly addross on reonbl of
Address I 1. BLACKER

THE AMERIC
:(-I« hin,
ol slale,

ohiMren 10 wrile,
with sliupla directions
6 ownte

wmuple Hent frewe Lo
- Agonts wanled

U‘l&,nlm Now Yourk

7 Auoniy' FProm woek, Wil prove
" "“ or 1..,¢..";""~'A.'.7“ Jos Just pul
lu(ul an;-l- o pont froo Lo g
Address W, 1. OLULD ST rn S Fulton me

EUREKA SAFETY POWER!

Frationlly tmpessible 1o ox-

NY

plode, Tosted 6 XD 1he pressur
o e Lacl Fllarse Mow
SIA0. A P50, A

Mathonary Engines and B
Spnrk Arresting Portable En.
glnen for plantal b ues 4 towr

o clevnins. Discuunt Lo (he Lrade

W, FAYNE & BOAN,
Corning, N V.,

RISDON'S IMPROVED
TURBINE WATER WIEEL

Yiclded at the test of Turbines at Centen-
nial Exposition the best rosulls at all stages
of gate, Send fur clreular to
T I, RISDON & CO.,

M1, Holly, N. J.

Manufactarers of MILL MACHINERY.
. AMATEUR PHOTOGRAPHIC APPARATUS.

Lateost invention. I"veryb-)tl( can operata with
Ertl-v( success, Complete with chemicals from

CANN & COn 0 Dekalb &
K v b Ave.,
SACKMANN & © s

WESSELL METAL. A PERFECT IMITA-

tion of gold In color, surface, And acld tests, for manu-
facturers of imitation jewelry, and other workers in fine
yeuovm-u.l. Wessel um!:Co...\u LHE 248, N.X.

wanted to solicit orders for our
N-h Permaneat employment
on or commission. Add.
Ihn: Izfzstrial Weris, Cizcizastd, 0.

MPORTANT FOR ALL CORPORATIONS AND
MANF'3 CONCERNS. —-Buerk's Watch-
man’s Time Detoctor., capable of sccurately con-
trolling the motion of & watchman or patrolman at the

different stations of his beat. Send for circular.
| ¥ l\.lll ERK.P.0,. Box979, Boston Mas«
N.B. —~The sult against lmhunnr‘ Co., of New York,

was decided in my favor, June M, 1IN Y

have bewn commenced Imharuser

& Co. for n{'.

tng. con 10 the order of the Court. Persons ual
clocks lnfringing on my patent, will be dealt wil
mnnw to h'

SPECIAL MACHIN xlﬂ’ TOOLS, MODELS, AND
Patented Articles madeo 10 order by A, A ‘001.&(‘0..
50 B R Ave., Market St Station, \e-ul.

R PPN P

S A G i‘r -l-c.m NVE
ome 30 CINCIXSATI, ONIO.

7.abot 8260, 70 kinds, ﬂn;; & Itiflon 85
1o 8000, Monster 111 Oat. for S-et. stam
RBVU]VEPS Westeny Gox Wonuxs, Chicago, lh.
VANDERBURGH, WELLS & CO., MA-

CHINISTS' Pattern and Brand Lotters, eto,, lunu-lntu
Newspapor Outfits, Engravers’' RBoxwood, ote
18 Duteh Htrect. cor. !-ulh)n, Now \urh

n“ nck | 1 \'ulll’ own (nwn 'lnrm- and B nulm
866 l.l ALLETT & CO.. Portland Maloe.

STUDIES OF MATTER AND LIFE.—By
Prof. Henry J. Slack, F.R.S. A most intoresting and
waluabin paper, explaining the latest scisntific theories,
Tesearche s and Iations, concerning the vanous
Modes of Motion, the Ether of Space, the Transmission
of Ware Forces, the Limits of Vision, the Stae of Atoms,
Motion and Force of Atoms, Grouping of Atoms, Phe-
nomena of Heproduction, Mental Phenomena BCTEN-
TIFIC AMERICAN SUPPLEMEST No. 9. Price, 10 cents. |
To be had at this office and of all newsdealers. !

TURBINE WATER WHEELS —A RE-
PORT of the official Tests of Turbine Water Wheels
made during the Contennial Exhibition of %6 Wuh
thirty-one Ulustrations. Embraciog Drawings and De-
scriptions of the Appamtus used for each test. The
Instrumonta employod for determining the Fower and
revolotions of each wheel. Engravings and descriptions
showing the Construction of the wheels that --thuml
the Greatest ncy. Table showing the Names of
the Exhibitors of the several wheels tested. Date of
each test. er of wheel. Fraction of gate,
Weight on the scale In pounds. Revolutions per minute,

weor of wheel. Head oo wheel, in foeot. Hoad
on welr, in feet. Flow over weir. Head on welr due to

Horse-power of the water used. Percontage |
of d by cach wheel. Together with
other val and Interesting particulars. Contalned
in SCIENTIFIC AMERICAN SUPPFLEMENTS Noa 8 and 6.
l)ioe;};.mh. To be bad at this ofSce and of all news-

jers.

N. Y. STESCIL WORKS, S7 Nassau St., N. T.

Steal Name Stamps,
Pond’s Tools

Enzine Lathes, Plancrs, Drills, &c,

Send for Catalogue. DAVID W. POND, Saccessor to
LUCIUS W_ POND. Waore st r, Mass,

M. M. CO. 101 MLk St., hm-um. Mass.

AIR COMPRESSORS
FOR ALL PURPOSES.
A SIPECIALTLY of HEAYVY ¥ RESSURES.

5 NORWALK IRON WORKS CO.,
ol AL*w( Tt NORWALK, (,o\s'
all styles

I,..}....P}A'Mmmg Machines s

Uniyvorsal Millipg Machines fmm Y0 upwarda; Brown's

Patont Norew Machines, &c., &0, Address BILAINARD

OU sk HIIY we oo wll Pt
Y wed

wid throogh Ageots,
niake 100 per et. proflt,

We have n
Apwnts, Lot il praxer (o Fasul .‘
ot Factory price, and warrant fve your

Wanend car Plases everyw hove for trd

and require s payment walens (hey are
fonnd stbefactory, Bead for eur Hlostrate
fall particuses, and contalie the names of over 1500 Ranhery, Mer
ehante and Familios (et are meing car Planos in every Stats of e
Unlon, Plense state whers you mw this pothee.  Address,

U. 8. PL 1\”’“..8!0 llrlnnlvn o N Yo

'ﬂnr SCIENTIFIC AMERICAN Is devoted to the In-
teresta of Popular Sclence, the Mechanic Arts, Mans-
factures, Inventions, Agricnlture, Comrme reo, ard the

| Industrial pursults generally ; and It 1s valoablo and in-

structive not only in the Workshop and Manufactory,
but also In the Household, the Libeary, and the Reading
Room, Each volume hundreds of Notes,
Recelpts, and Soggestions and Advice, by Practical
Writers. for Working Men 8nd Employers, in all the
various arte.

coutains

WOO0D & LIGET
Machine Co.

WORCESTER, Mass.
Manafacture all kinds of
Iron-Working
M i »
includicg many acveities
Shaftieo Pullsys, 82
Send for Gronlars,

AYER & SON'S MANTAL

l‘or Advm
A complote gulde to advertisers, New I
A necesaity to all who advertisn, l‘-uﬂlb ML
-l:os.-tmmgu-lonndr- vurkdlboh:‘l.
sbury b azels. —

’rvf ;n‘ ES BUILDING,
N w A \ﬂ% A‘.F TPI!ILADFJJ'!ILL
Get our J!.nl-nle bel any sdvertassg

contracts. Our business ia lu'-. acilitioy uosar
lowest, Turma tho best.
Qlc).d-y st home. Agents wanted., Outft and
PAS terms free. TRUE & QU Augusta, Malne.

Lathes, Planers, Shapers, Drills,

Gear& BoltCutters, &¢.RGOULD, Nowark NJ.

- S PHOTOGRAPHIC APPA-
RATUS & CHEMICALS
with directions, $10. No oy takes plctures
£33 inches. Send for efrew
B. MORG AN, & Moamouth 8L, Jersey Oity, ¥, J.

Free.

Q¥ O QYY A woek to Agunisa. 10 Outss
855 2 $T7 . S ViR it T A usta. Maine.

A VALUABLE FRIENDSHIP TOKEN!

To everyreader of this advertisement.

COUPON.

Cutout this Coupon and send to Cutler Importing Co.,Ci
_Olml!;t{ mlcnpa, tegether with FIFTT CRNTS o pay &2

B Russia I.musn Pocm BoOK, .. -

And with ANY INITIAL LETTER DESIRED neatly stamped in Gold. Retail st $1.50.

This Coupon Is good only Xinatry days from Jate of this paper

1,0, ,for redempti

P

:x.rta.nm‘.:uuuohw

Cinelnuatd, Ohilo.

[Bigned,) CUTLER IMPORTING CO,
WANTED, BY A FIRST-CLASS HOUSE
of Machinery Luport st Dertin, new wachines sond srt)
ol tevhnionl trade.  First ruferonons given Apply
1o ofiee of NUDGLY MOSSE | OM Chabge
Cheay -Iuh- Londun, B.OC, KEogland. Sab, L L, 1
UCHT

[TIL1%+1 WROUG

III BeAmMS & GIRDERS

'I‘lll'ﬁ UNION IRON MILLS, Putsburgh, Pa., Mano
facturers of haproved wrought ron Desms and
Girdars (patented)

The great fall which has taken place
Iron, and especially 1o Deasns ased tn e
f FINE PUOOF BUTLDIEN
olal sttsntion of Boginesr
dotilted advinlagns

n the prioes of
caa st ruet )

Aron ) ang by relurenos Lo pages W

wn which will e sent ou n||- 3
..m“..l.lmflh ofectlon of fire M bulidings - THE
COST CAN 1By \lnlll\noln \Illl\l R, A
st of Insuranco avolded an e bissw s winl i

terruption o business nes
whderations fulf .)\.-'nv Y
. i1 porn fully awnrs
# hetwnan the wse of N
Lhe latbor would he adoy
b et binaton for wil (e 1
. Lruoture, st et the Jifere
'....uy.,u.‘ ' svertatinnd,  Addiems

CARNBGILE, BROS & O, Pibtsburgh. s

Wood- kaim: Machinery,

Fuch s Wondworth |‘ pveing, and Groaving
Machines, Dasiel's . . |‘ hardan Ful I

I & |r|- HARDSON

ll\!l tvu

Pocket Coin Detector,
A famis 3
) welahs, | aril

J W ‘l - i .

' WE ENAME L
AFINE JET BIALK every varsaty of tas

red wesd ok
arts af machinery, casn e L e and sther mate)
..unnul.x'l'\nh mede b adar
AMERICAN Enam T i

IIIHN K'Ss l‘\ll \l CCDHICI\I D

opyer Bos and Sa ne N et
..', e . 5 1 abrwrs, . ol
PeTROns VY g e v : .“
Ad:d "’U-’llv"l MoGrt Dl-l.'.;.-_ Y

Mo, |

MAOIIINERY

OF EVERY DESCRIFTION,

The George Place Machinery Agency

121 Chambers & 100 Roade Bureots, New York,

lmuorllnl 10 wk.hn Manfacturers!

The Lancaster Wa L& Works fur sale or
lease, Allthe M erial, and Manufae
Lured Blook for . together withthe
gkt to wae | <w.| ¢ oA vlh

Catalogues fu
. III r\| ll

THE DRIVEN WELL,

mpany s

N ana 1
\\.ll- and »
A morhe -nlh».-u \\
Lo Conpoiin

WM, D AND'{EWG & BRO,,

gos for waking Delven
¢ Lhe sstablishod

|
II l’ullul lvasad by the yuas

NEW Younw,
| MANUFACTURE OF ARTIFICIAL BUT
: By ol Hlesry A Mott, Jv., BM, Wb sy o6
gravings Delog » Hislary o the Artinoial  Butter
Muntubaoture, Deseortpd) uf tha Principal Proosss
now Iwin f Latest Dimprovesnenta, Plan of an

A " ' . Engravings of the Machinary
| ) al Analrses of Bulter snd of Artitotad
Hat : fi Cimta of stilog uip an Artisased
Ruttor ¥ t : spihal rugy 3, Lhe matertals and
puuntibing  oonamad, § : Bulature per ool
! 1 T 5 : reiial treatise
AMERICAN BUFFLANENY Nos
. - . - te ~ 3 bl of thie B
Lo w nloakees
FIIE AND MED BIUCK PHESAESR FACTORY “m
) : : FMILLER A "ON
ot urer o
LEFFEL WATER WHEELS.

Prives Greatly - Reducod.
rom wev rucmam rm
p James Loffel & 33:'
' ¢
109 Liberty N, ¥ ’

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furniahed to large consumers of Croton and Ridgewood
Water. W ! DANDREWS & HRO., 4 Water St._N. V.
who control the patent furGreen sAmerican DriveaWell

)l:»!. by one AgentIn .“, .._"
$984 En T
C. M. LININGTON “‘“‘-m

NTOM ADAY TO AGENTS. SAMPLES )lllF’ ke
page catalogue. L. FLETCHER Il Dey S5, N

5% Outfit froe. Salary guaranteed, Write sl once te
B0 EMPIRE NOVELTE CO., X0 Brosdway, New York.

Doalers war anbeead.

swvel and wil W

ANTED MEN &

glans shimaers sad lamp pls. NO
PEDDLING.  Saiary e Matel and Wareling o4 ponsne
wid. MONITUR LAMP CO W Moin A, Cam e

WA‘TCHES. - h- ape -( in the lu--‘n

s .
¥or terms addre .\U\llLl.llnlhl “xko

s -

Dayton Cam FPrump.
TR ONLY PUMP Y THS MANKEeT DEsiaxEn
AND CONMYBUCTED BAPECTALLY rOn LER
Frunin

Are Pumnping water st 3 F. No Desd Con
tors, The Stoam Valve s o plaln Slkie Valve,
Mentionl o the sllde valve of & Slesm Bn.
Fine, bl derfves s m wion  from » onun
Bl inis by rogolaled 1o sult eveporation
Fumplng Heturue trom Stesms Hosling A
parstus a spostalty

17 Bond fur Clreular

Smith, Vaile & Co.,

DAYTON

QMO

PERFUMERY

ny w SAUNDERS
Al practionl pager apon the
Eatrwota WI-L \- ke for

Fhanuagist. - A valuable
s pnratbon of e fume

B proparation of the wmost promineat and popaline Fer
Buines now on Lhe markot, direothone for (e |n'n'llh Bl
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whey Club
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o IRNTIFIC AMERICAS SUTYLEMENT No
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domlean
T M, | paebagne sty i,
AL B . Palotins, M1, feie Apmta
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"l ~ ih Soowm ! I, wrtie s J. W MIX

Tosmpletun, Mase

DROT SAVOARE

& OO, New Haven, Conn.
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Advertisements,

Inside Page, each Insertion « =« 735 conta a line,
Back Page, ench iusertion « -« $1.00 n line.

may Aead advertisoments at the same rafe |
por Tine, by measuremend, ar the letler press. Adver-
m-ﬂhuﬁ«do‘pwlmnonqﬁv ar early |
as Priday morning to appear in next ixewe.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

flee, Malt, Corn, Cocon, and Grain-

c‘l'brylnﬁ Machine. Coffec-Hulling and

Pollshing Machines, Coffce~Washing
Machine, Hellx Sugar Eva porator.

% AD PHE LOW & £ Cedar

re ﬂm g&nl pE AN RIE PASS Pine

Stroet, Now Y Mr. Guantiola's Agents, and they

'u.l ‘1\'0 mm;\t uu!nuou to all orders for any of the

above machines.

o

~— Best Tempered Cast Steel
Retall Price, © Cents per 1b.

‘ WARRANTED. (% Sed for Circalar.

\ Fisher & Norris, Trenton, N. J.

Incombustible Mineral Wool

The best and cb: Inml.l{or u‘l heat or cold. Send
circulars, 2835 padway, Now nr

- ALL‘ ANDER D. ELBERS,

P. 0. Box 448l A:vnt for the Patenteo.

MACHINISTS’ TOOLS.

NEW AND hn-mn ED PATTERNS.
Send for new Hlustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING €O,
New Haven, Conn,

CELEBRATED FOOT LATHES.

'Mu.l. Funmsnmc WORKS

rgost in tho United Statos. Thoy make Burr |
3:'&'-?3:::, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, l‘ul‘I’\'{- ::“l l(-nnrln:. specially
; Y ills. * Send for Catalc

adapted to flour mills; SCOOYE & SON, Bufmalo, N. Y.

EsTAniismen 1844,

! JOSEPH C. TODD,

Formorly of Todd & Rafferty), ENCINEER and MAOHIN-

tno'ml-‘lax. Hemp, Jute, l{u!\(‘. Oakum, and Bagging

| Machinery, Steam i\nmm-- Bollers, eto. Also Agent for

| the oelebmh\l and lm(‘m\ od Rawson & Rittinger Holst-

ine, 1 will furnish specifications and estimates for

‘nll‘fkln s of machinery, Send for descriptive circular
and price. Address

J. C. TODD,
10 Bll’thy St.. New York, or Paterson, N. J.

| JOS. (v RU(.I‘Rq & C 0 M.\I)X\O.\, I‘\l)..
wish to p ment u! thelr Tannate of Soda
l‘Ull.Fll *( Al F l’lU' yENTIVE In all immportant towns
n the United States, to be sold or commission. Applica-
llons solicited. Send for book on Boller Incrustation.

" XON- lO!Bl \‘TIBL}. S\TB\I B()ll ER AND PIPE

COVERING

WITH “ATR SPACEY IMPROVEMENT,
Saves 10to 2 pér cont. CHALMERS SPENCE €0,
Foot E. %th St. N.Y.: 1202 N. 2d §t., 8t. Louls, 3Mo.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B FRANKLIF, V. Pres’t. . L. ALLEN, Prer'lL
1. B. FIERCE. &Y.

< Foot Power Back-geared Screw

SRR Lathes, Small Hand and Power Plan-
SN IRS] ors for Metal, Small Gear Cutters,

e Slido-rests, Ball Machine for Lathes,
: Foot Secroll Saws, light and heavy
Foot Circnlar Saws. Just the artio es
for Amateurs or Artisans. Highly
recommended. Send for lllu.ttrntcd
l\lulocuvi

. H. BALDWIN, Laconia, N. H.

TENTEES or makers of usefnl and suo- |

PA able articles should send m:

samples. [ advertise direct to 25,000 Agents and Denlern
Articles retaliin DAVID

L‘.)OK. LR

for 25 cents or less preferred.
ison St., Chicago, Ills.

[ESTABLISHED 1846.]

Munn & Co's Patent Offices.

The Oldest Agency for soliciting Patents in the |
United Stutes.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have been secured throngh this
sgeney, st bome and abroad, than through any other In
the world.

They employ as thelr assletants a corps of the most ex- |
peri d men as =, speditieation writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND Inventors have avalled them-
selves of Munn & Co.'s services In examining thelr in- |
ventions and procuring thelr petents.

MUNN & CO., in connection with the publication of |
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
o] and & nits, sttend to fling applications
is the Patent Ofice, paying the Government fees, uand
watch each cuse, step by step, while pending beforetho
examiner. This js done through thelr branch office, cor-
ner ¥ znd Tth Sta, Washington. They also prepare and
fle esvests, procure design putents, trade marks, and re-
lasues, sttend Lo rejectad cases (prepared by the Inventor
or other attorneyal, procure copyrights, attend Lo inter-
ferences, give written opinions on metters of Infringe-
ment, furniah coples of patents, and, In fact, attend 1o
every branch of patent business, both 1o this and in for-
eign countries.

A soecial notioe 4 made in the SCIENTIFIC AMER.
JCAN of all inventions patented through this agency,
with the name and residence of the patentes.  Patents
e often sold, ln part or whole, 1o persons sttracted to
the Invention by such notice.

Patents ottalned in Canads, England, France, Belitum,
Germany, Rossla, Prussia, Spain, Portugal, the British

Colontes, and all other countries where patents are |
Emated, st prices grestly redouced from former rates, |

fend for pasmplilet pertaining specially to forvign pat-
ents, which states the cost, time granted, and the re-
quirements for each country

Coples of Patents.

Persoas destring any patent lasned from 159 to Novem.
Ber 35, IS, exns be supplied with officisl coples st res-
sonabie cost, the price copending upon the extent of
drawings and length of spoctBont lons

Any patent lmued slnen N mber 77, N, ot which
time the Patent Ofon commencsd pristing the drawing»
Sl specifientions, tuay be had by remitting to thins of-
flos 51

A oopy of the clalims of any patent lsaned snco 1OH
wiil be furnished for 11

When ordering coples. pheass to remit for the same ae
above, and stats name of patentes, tithe
B4 dste of patent

A pamphilet, contalning foll directions for oMatning
Usitod Ststos patonts, sent free A ban

of Invention

Inoely
bonnd Raferanon Book, giit edews. contalins 18 fogr e
and many engravingy and tatle * lngortant Lo every pat.
enloe and mechanie, and 10 & wseful handbook of refer.
oo {ar everyhady. Price B cenia walled free.
Address
MUNN & 00,
Putilishers SCLENTIFIO AMEIRICAN,

37 Park How, X. Y.

BRANCH OFVICE -Corver of ¥ soa
Washilagten, D. C,

h Mrvets

5 t 20 per day at home. Samples worth &
$ 0 $ free. STINSON & Co., Portland, Me.
Wright's Pat. Bucket
Plun;,crs are the best.
VALLEY Macmise Co.
Easthampton, Mass

PERFECT

NEWSPAPER FILE

The Koch Patent File, for gmervlng OWSPAPOTS, 7
ines. and pamphlets, has been recently lmproye

price reduced. Subscribers to the SCIENTIFIC AM-

l Nl(‘A\ and SCIENTIFIC AMERICAN SUPPLEMENT can be

plied tor um low priu. ot $1.50 by madl, or $1.25 at the

n?ce of t ¥ board sides; Inscription

s \CIE.\TIFlC AMLIUC \\' % In gilt. Necessary for
| every one who wishes to pmscrve @ paper,

A= MUNN & €0,

Publishers SCIENTIFIO AMERICAN.

\I ACHINERY OF IMPROVED STYLES leR
waking SHINGLES, HEADING and STAVES;

wlso GUAGE LATHES for TURNING HANDLES. Solo
makers of Law's Pat, 'ihlm;l_o und Heading Sawing Mu-
ohine. Addross YOR & CO,, Lockport, N. Y.

TO INVENTORS

AND MANUFACTURERS

FOLLOWS & BATE, Manchester, England, Hardware

| and Machinery Merchants, are prepared to buy Ameri-

can Goods for Cash, and to act as Sole Wholesale Agents.

\ OODWORTH SURFACE l‘L ANERS, §125,
and Mstehers, $550. 8. C
Street, New York.

Planers
. HILLS, 78 Chambers

POR(‘I\(‘ and
DROP IAL MA (‘l’ll\l-'ll\.
‘ LL & BELDEN O

nlmry (‘r-m?
LeCOUNT’S PATENT

Machinists’ Tools.

| A Niagara

: ‘ wmes Sl€am Pump Works. |
: ESTARLISHED 160,

! CHARLES B, HARDICK,

0.23Adnmu Stroeot,
BROOKLYN, N Y,

T ENOWLES'
'STEAM PUMP WORKS,|

92 & 94 Liberty St., New York.

tion in prices. Send for eatalogue,
s Sm:l:-"d“ﬁnaonlwny:' been tho best steam putap mndo

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY R0y ercuRockDri Co

FITCHBURJ MASS.

l SEND FOR FOR F PAMPHLET.

Type and Printing Materials|

FOR SAILE.
Fon‘lgdof Type, in good condition, hav.

The folg)':lﬂ
ing been bu

ﬁrvrlor. on lx)ng Primer Body, about 50 Ibs.

Brevier, 100 Itx

Nonpareil, on Brcvicr Body, 30 1ba.

Agate, 250 Ibs,

Sixteen Cases Job Type, In Cabinet.

All the above are Copper-faced.

Leads, Brua Rules, ete.

Cases, #4

Column nlloys. brass bottomed, 6.

Chases, wrought iron, 2 pairs, 3x2{ (nches.

fgmkm-lux Frames, §.

cks, 2.
b Stones, one 75x3) Inches, one T2x30), both on
Mun - ls w!n% drawers.

'rbol‘:bom were used on the SCIENTIFIO AMERICAN,
and are in clean and perfect condition. The room in
which the above is deposited is wanted for other pur-
poses on the first of May, and the Jot will be sold very |
cheap. Apply at the office SCIENTIFIC AMERICAN,
¥ Park Row, N. Y., for further particulars.

FOR SALE, TO CLOSE THE CONCERN.
Entire contents of Machine Shop, No. 279 Cherry Street,

good running order, 12 h. p. Steam Engine, (.‘nmeron
Steam Pump, Planing Machine, Engine Lathes, Milling |
Machines, Screw Cutters, Ordinary Lathes, Shears,
Presses, Small Blower, Forge, Vises, Variety of Small
Tools, Shafting, Pulleys, Belting, Benches, Patterns, ete.

Wil be sold in lots to suit purchasers, st very low
prices. Apply lmmedistely to E. D. BARLOW, As
signee, as above. Lease of premises—ixX0 ft.—for sale.

EAGLE FOOT LATHES,

With Scroll and Circular Saw A!tnch~
ments, Slide Rest, Tools, &c.; also *mul
Engine Lathes, Metal Hand aners,
Neatest designs, superior finish, l.ow
D;rlee-. Our new Catalogue describes |
these and every tool necessary
Amateur or Artisan. Send forit.
W CHAS

M. L. E & CO.,
@ & 9 Liberty St. New York.

Tube Cleaners [ deuias Boller

TIONAL STEEL TUBE CLEANER CO. sul-: fKhSt.,N. Y.

i
. $3 PBINTING PHESﬁS?,

oney. E.
ment for old or ymmu. Or it can be made
money making business anywhere. Send
Bc stamps for luiu(mulu‘uo 1o

KELSEY & CO., Manu

facturers,
N vrlden. Conn.
—’"NV NG Drop Ham ou "and Dies, for work-
PUNCHING Drvnfiamm uﬁ"nnu‘# &

PBBSSES lnXRKﬁl RESS CO., Middletown,

1872, 187;‘,"‘1874, 1875, 1876,
|ISCIENCE RECORD.

A fow coples of thesosplondid books, coplously llus.
rated, are ol d at the following vory low prices.
a condensed history of the most Inlof-
esting Facts and Discoveries ln the Arts,
Inventions, for the yoars from 1572 to 1596, will find lhrm
recorded in the nv» volumes of the BCIENCE RECORD,
now offered at half the o nul |‘| o0,
Every Dopartmaont of s troated In thoso vole
umes, and the Important dhmvcrin 0f tho several yoars

REDUCED l'HJCB are nu( only falthfully described, but many of the sube
Set lmn Docs..l-i!lo. .., - tl Jects are llustrated with nnnly execut Ongravings,
- w23t . o - 2m pmpamd oxprosaly for these Anuuals.
Steel $sto2in., - - - g the subjects, the following are the most note-
#Stodln, - uw

lmn & ‘-u‘el Clarps, Die r‘.lnm -bw- v m- (:lnmx-t
I‘Jrnn'mﬁ Mandrels, kc. a I'vr‘uu-t Price List to
LE COUNT, South .\or\tnlk Coun.

DAMPER B AxD LEVERS
REGULATORS GAUGE COCKS.
MUERILL & KEIZER, 4 HOLLIDAY 8T., BALTIMORE.

Brayton Ready Motor

It has no boller, Is safe, cconomical, started by any
one In one minute, cccuples small sgace, and gives an
unsurpassed stoady, reliablo power. Address

Penna, Ready Motor Co.,

20 N. 4th St l’llllndolpllll. l‘-.

IDI("( IMPROYED

PATENT ELEVATOR BUCKET,
FOR BHREWERS, FILOUR MILLE, GRAIN BELEVA.|
TORS, BUGAR REFINERS, ko

Thess buckets are made of the best char-
conl stamping tron, and are warrantod to
outwear six of the * OLDETYLE PUCKETS.”

The cont s about the same. Addross
T. F. ROWLAXND, Brooklyn, . D X, Y

Working Models

And rm-mm an Mar hInrrL Metal or Wood, lu:dn to
order t A WERNEL & Conter St., Y.

JOIARDUR" PATENT l"~ l\'Fl'." \l. l",('('l'V~
) THIC MILLA--¥or grinding Tlones, Ores, Sand, O)d
Crocibies, Vire Clay, Guanos, Ol Cake, Veed, (orn,
Corn and Cob, Tobaooo, Snuf, Su . Balts,  Roota,
Hplrms, Wleo, Cocomntit, Viarseed, As shostin, Mion

and whataver ennnol bo ground by other mills.
Mo for Paints, Printers’ Inks, Pasto fliseking, ote
JOHN W. THOMRON, suovemsor 10 JAMES ROGA -
DUS, carver of White and Blm Bia, Now York

Pyrometers.

MR |-|-.- Vurnnces Il»lru Ovens, Notler Fiues
& Ray -,1'-1;;: d Stan st Ktille, Zine and Lead iaths

Ade under the patents NHOWN. 1 W
Fullndelphin.  Eastaldished 1em R

UPRIGHT o RIS L.

. BICK PORD. Clactanadd, O,

wonhy oxhibiting In u mn-lc-nm orm A gonoeral no-
f the l‘quwu q,r
CHEMISTRY AND ME AHURGY

'rrcn;{«‘vl{c;r»‘:/\ ,'l"‘?'”'llltl:l?l '}‘:.D'
Rg}u(iyv AND HORTICULTU

{OUSEHOLD ECONC

MA EDICA THERAFE \ru- in’mxu.

NATURAL mnu\ AND 2 .?(

METEOROLO i Y, TRHIERTIAA L MYRL08,
SORAM

uv,m.mv AQn MINERALOGY,

ASTRONOM

lll()(.lh\l’ll\ 'AND NEOROLOGY,

Each -vcrly volume econtalns about a0 o«uro
lneludln‘ A large number of handsowme o
Thoey are bound in substantial and_bandsome FMI
and will be mallod on receipt of §1.5 each, or for
set of five volumes,

They wore mmlhhod and herotofore sold st $2.50 each,
or $10 for the set

State, In remitting for & single yvolume, whlnh year,
| from 1977 1o 1470, 1a desired, romembering that the date
| of the volumme covers the events and :||uuvﬂwc of the
provious year, Yent by mall on receipt of price. Address

MUNN & QO I'OUnpisnnns,
5 Purk How, New York eity,

S

PATENT

OLD ROLLED

SHAFTING.

The fact that this ahafuiog has 76 por osnt. greater
strength, s finer Bnlsh, -na"ﬂ truer uf".. Lhan an
other \n wse, ronders It undoubtedly the Tmmumm‘
Weonre also the solo manufacturers of the CerLEnnsTen

CoLLass'PaT. Cou NG, and farnish Pulleys, 1
ete., of the most spproved st ln ¥ llm on
appliontic n o L Al JHLINS,

¥ Mroel, M and Ml An-v- s, |
oS, ‘.nnl'-ln-c GM%- m,, -nd f

lmwh 'n.

o, 3

(T nu-n-,.ni In or anle by
LI, DA

‘n&ln X,
1) IIA OF & o, h l’hu:‘l‘-:'nlnmk Ys

B & (‘0 ‘S PA
LeAB BYENE FRaps.
AT

wat. New Hiin nmh-n. 'nv"'u
'I'OOLS.
on price ll-( Allowest wptl) Jute Id

rend tor ¢lrow

m & pion.,

1l or par.
toulars of machinery destred, add fn

lmxmurﬂ uoﬂ':“ i &‘4" u.

The |

New York city, consisting of 3 h. Steam Boller, now In |

for the !

THE TANITHE C©C8
STROUDSBURG, PA,

EMERY WHEELS AND GRINDERS,
! GEO. PLACE, 121 Chambers §t,, Now York Agent,

BUY YOUR BOILER AND PIFE

COVERING

direct from tho Manufacturors.
ASBESTOS FELTING CO.,
Front St,, near Gouverneur, N, ¥,

| Pyrometers. Ovons, Tiot Bast Plog ~
Botler Flues, Supor-Heated Stoam, Of) Stills &l‘-

! HENRY W,

\

BULKLEY, folo Man
10 roadway, New r‘om

| A.S. CAMERON’S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad,
REDUCED PRICE LIST. 1

PRICE.
$5

|Stenm (‘yl Pump Cyl.| Stroks.
i in. . in. 4
i |}

3 i

V.N'nmbcr.

2

A
d
'

1

is i
Nlustrated Catalogue sent free, on

Inventor and Sole Manufacturer in the

' A. §. CAMERON,

Works, Foot of East 234 5¢,
Y NEW YORK CITY,

T

!

tion to
nited bm:'

The HOADLE Y
PORTABLE STEAM ENGINE

»/ITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE

THE BEST*~ MOST ECDNOMICAL (M‘.m( MADE

FOR ¢©

Thed C. HOADLEY CO LA\NRENCE

MAS

‘The New $20 Microscope

is folly equal to any that could bave been bought three
years ago for §5). Send for desceriptive clreular,

| Forthebest book of practical instruction get ™ How
|to Use the Mlcroscope,” by John Phin, 35 cts, by mafl

; | INDUSTRIAL PUBLICATION CO., 176 Broadway, X. Y.

i CHLORIDE OF CALCIUM.

| FOR SALE VERY CHEAP.
RANSOME, 10 Bush Street, S&an Prancisco, Cal.

rospeciug

or ™z

SCIENTIFIC AMERICAN

For 1877,
THE MOST POPULAR SCIENTIFIC PAPER IX
THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, W7, 8
new volume was commenced, It will continue to be the
alm of the publishers to rendor the contents of the
:nwvdummmnmuun and useful than any of its
| predecossors,
To the Mechanie and Manufacturer.

No porson engaged in any of the mechanioal pursuits
should think of dolng without the SomENTIFIO AMERICAN.
Every number contalus from six to ten engravings of
new machines and inventions which cannot be foand in
any other pablication,

| TERMS OF SUBSCRIPTION,

.

One copy of the Scoexririo AsExnieax will be sent
for ome year, 52 numbers, POSTAGE PREPAID, to any
subscriber In the Unitod States or Oanada, oh reeoipt of
three dollare and tienty cents liy the publishers,

One extra copy of the Sorexyire Axemcax will be
wupplied gratin for every ofud of foe svdacribery at S0
cach ; or six coples for $10.00 without extra copy.
l‘u-!mfmt.

|'rho Sclentific  Ameorican Supploment.
| A weekly paper, unifarm in slse with the Sooexrine

Axpmicax, but a distinet pablieation. Tt oontalns works

Ing drawings of engineeting works, and elabormte trea-
tses on every branch of Sclenes and Mechanios, by
rminent writers, st homo and sbeoad. An (lustrated
cover protects the handsomely printed sheotr. Price,
$5.00 per annum.  Single coples 10 conts,

One copy of Ehe BoxexTirg Asemicax and one copy o
| the Scrpxrire Axpmcax Sureiaaesre will bo sent for
| one your, postage propaid, 10 any subseriber in the
| United States or Canada, on recelpt of s Dodiars by
the publishere,

The safest way to romit Is by Postal-Onder, Deaft, or
Bxpress, Money carefully placed inside of envelopes, ¢
securoly scaled, and carefully sddrossed, seldom goes 4
antray 3 but 1t is at the sendor's risk, Allﬂll”
and make all orders, drafts, ete,, payable to

MUNN & CO..

37 PARK .ov. NEW YORK.

y WOOD WORKING
| n.‘l‘v.:llo.‘”i“:‘ﬂu &.. NoJ.
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W SCLENTIFIC AMERICAN will be supplied
n(-’!': ey e e b &t .50 bmon suitional copres AL
lbowﬂloane me. Postage propaid,
The Sclentific American Supplement
distinet from EXTIVIC AMERICAN. THESUPPLEMENT
"‘ vm“)?.“ m{;{:« contalns 18 octavo pages, with handsome
unm)nnl mwlt SCIENTIFIC AMERICAN. Termus of subscription
msurnu:vr.“ W yoar, postags pall, to subscribers.  Single coples
MWonts. Sold by all news ulnulr-n throughout the country.
SOIENTIFIC AMERICAN and SUTPLEMENT
“-“ R"" TM Afn free, on mﬂ;lp: u{ scoen dollars, Bol
ross ll it addressos, as deaired
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LAND! BELOW THE OCEAN LEVEL.

In an article treating on some remarkable results of evapo-
ration and rainfai, published on page 257 of our issue of
Apri. 28, this year, we described one of the instances of the
great excesses of evaporation over rainfall, namely, the Cas-
pian Sca, 01 which the surface is 0s much below the ocean

vel as our Lake Champlainisabove the same, namely, more
than 80 teet. There are, however, two still more remarkable
cases of the same sort, the Dead Sea in Palestine and the
Great Desert or Sabara in Africa.  The fornuer 1s remarkable

or the great amount of the depression, and the latter for the

immense surface depressed, being in fact the bottom of an
‘extensive inland lake, totally dried up by the heat ot a trop-
ical climate, aided by the absence of reeding streams, and by
the rainless area which covers its greatest portion. It is, on
an average, 80 fect below the ocean, about as much as the
Caspian Sea; but it is remarkable for its extent, being uearly
2,000 miles square, or nearly 4,000,000 square miies,

l he French government, having an eye to the colommuon

- e S
]monnlmlc remarkable progress in navigation, on the other
hand this achievement cannot be attributed to any new djs.
covery, but results from improved application of knowy
principles, and especially from the rare perfection of mw
struction of the motive apparatus, which develops great
while its weight is reduced to the narrowest limits,
however, it not the only element of success. The mode] of
the hull is such asto diminish to the utmost the liquid Tesint. |
{ ance opposed toits onward movement.  Again, the materly)] it
{of which the hull is built is such as not to absorb by jis
| weight a fraction of the total displacement which may pe
usefully devoted to the motive machinery. To this end it s
built of steel plates, and weighs but 9,900 lhs..orleum,.
third of the total displacement. In order that the pm
should afford the maximum effect, it is necessary that fhe
liyuid vein upon which it acts should be as large as possibie
in comparison with the resistant section of the vessel. Op
‘ | dinarily the section of vein acted upon is less than the latter,
In the Thorneycroft ;aunch, the screw shaft is placed oy g

| lake.

1 Northern Africa, with Algiers as a starting point, has for | [evel with the keel, instead of being located at a point half

th some time favored a project for restoring this sandy waste to | | way between the keei and the water line, as is usoally the
its primeval condition by cutting a communication with the | | case. The screw then projects below the keel for

ocean, and so transforming it into a salt water inland | half its diameter, and consequently it acts upon a section of
The effect of this on the climate of the surrounding i vein greater in area than the grcattsf section of the vesse].
country, and especially on the colony of Algiers, would un- | This arrangement doubtless contributes materislly to the
doubtedly be most beneficial, because the south wind, in- i speed; while a sharp bend of the keel protects the propeller
stead of blowing, as it does now, over a sandy desert, would | from damage. :
become a sea breeze: this would increase the rainfail, and| As already noted, Messrs. Thorneycroft’s success in pro-
change a rainless district into a fruitful rezion. Ina com- ' ducing a motor both light and powerful has been remarka-
mercial point of view, moreover, the benefits o1 such a change | bie.  The complete machine—that is, including boilers and

Mothods of |

Vuﬂlm of & lnrge numxu rof Inro !
n

could not be overestimated. The introduction of water trans-
| portation is especially advisable in this tropical region, where
| the miserable and utterly inefficient caravan is now the only
mode of carrying goods; and without doubt commercial cities
would soon spring up around the shores of the proposed in-
| land sea, which would becomerthe scenc of a mighty travel
and traffic, as the lake would give easy access to the sur-
rounding countries, and develop this part of Africa to an
extent thus far utterly undreamed of.

But it is well to look also at the disadvantages of this
gigantic seheme.  In the first place, it will rob the ocean of
fsuch an enormous amount of water that its general surface
| will be lowered to an appreciable extent. In order to realize

&% how much this lowering wiil amount to, let us consider that

! the total terrestrinl surface is, in round numbers, 200,000,000
| square miles, of which the ocean occupies three quarters, or
1 150,000,000, If the estimate given of the Desert of Sahara,
14,000,000 square miles, is correct, it oceupies ¢ part of the
L ocean's surface, and, therefore, every foot of dopth of water
abstracted for the Desert will diminish the ocean ¢ part of'
“a foot; and the withdrawal of water for a lake 80 feet deep
would leave the ocean level 80 i, or more than two feet
lower, which would be plainly perceptille in the Inany harbors
. where careful tidal ohservations are made, and in some cases
changes may influence the shipping, robbing as it would do

5 | all parts of the world of over two feet depth of water, which

would be very bad in those loecalities where the harbors are
shallow.

| This much as to an immediate result; but the ultimate
consequences would be much more serious. It should be
considered that this large inland lake, if once established,
would have no fresh water supply, by rivers; but the sea
water would certainly rush in through the channel, to make
up for the large evaporation, which we may safely set down
at 1,200 1bs. of water per year for every square fcot. This
| would lower the level 20 feet per year, which is one quarter
of the whole quantity of the lake. This, for a surface of

4,000,000 square miles, or 100,000,000,000,000 square fcet,'gineerinchnrge who was so0 obllgingutoahowhhd@ =

gives 2,000,000,000,000,000 cubic feet of water to be replaced
annually from the ocean, or nearly 6,000,000,000,000 cubic
feet per day, or 250,000,000,000 cubic feet per hour, or 4,166,-
| 666,666 cubic feet per minute, or 69,444,444 cubic feet or
525,000,000 gallons per second. As the German Rhine car-

| ries only 1,000,000 gallons of water per second, on an aver-
“+ | age, the channel bringing the supply to the Desert of Sahara

| from the ocean would have to carry as much water as is car-
(ried by 625 rivers like the Rhine; and from the salt water
| only pure water would be evaporated, leaving the salt be-
hind. As this amounts to 4 per eent, or ¢ of the sea water,
and as nearly 20 feet deep, or § of the water in this new lake, |
would annually evaporate, it would only take 4 x 25, or100

e | | Years, one single century. for all the water to disappear, and

| a doposit of salt take its place. Then the now sandy dcscrl
would be changed Into a desert of salt: which salt would fill

the whole basin, and would certainly be o more serious af- i

:liﬂlon 10 Algeria than the present sand plain can possibly |
e

‘ -

THE THORNEYCROFT FAST LAUNCHES.
| Ina recont description of the French torpedo  experi-

| the water contained—weighs in all 16,060 Ibs. The power
at the speed of 18% knots having been 220 horse, the weight
is therefore but 726 Ibs. per horse power. The machinery is
therefore probably the lightest ever produced for purposes
of navigation. Large marine engines for a long time rarely
weighed less than 440 Ibs. per horse power; and it is only
through recent improvements that this has been reduced to
830 1bs. For ordinary launches, with non-eondendng en-
gines running at high velocities, the usual weight per horse
power is about 220 1bs. It is therefore interestingto note
under what conditions Messrs. Thorneyeroft's engines are
produced. They are condensing machines, twocylinder, on
the compound system. The boilers are of the locomotive
type, with the difference that the tubular surface is reduced
about one half. This is the only sacrifice which has been
made for the economic production of power; and itmju-
cessary in order to reduce the weight of theappum The
safety valves are loaded to 13-2 Ibs. The engine makes 430
revolutions per minute, which requires great mechanical ex-
cellence of the mechanism, and especially of the sir pump.
The consumption of cosl per borse power per hour is $32
Ibs. The grate surface is 1119 square feet. An artificial
blast is conducted directly to the fire chamber instead of to
the ashpit.

THE PERMANENT SUPPLY WATER WORES OF _
BALTIMORE.

One of the greatest engineering works now in progress is
that to supply the city of Baltimore with water, and the gen-
tlemen in charge of it have been so busy pushing it forward
that they have had very little time to talk about it: in conse-
quence of which not many people outside of thod&j&hw
anything of it, and comparatively few have any of
the immensity and difficulty of the works that are now so

| From the latter, which is 53 acres in extent and 217 feet
(above tide, one portion otthomhnkhdbynm

quietly progressing to supply them with an almost unlimited
supply of the necessary article of water. Oneof our cor-
‘respondents lately called on Mr. Robert K. Martin, the en-

the line of works, and we are thus enabled to lay the follow-
ing particulars before our readers. ;
Baltimore isatpmont mpplhdwithwoth hﬁng-

duit 8} miles long to H-mpdon mn'oir md Dmill 7

ful steam pumps to a high service wamm a
tide, for supplying the highest region of the ¢
p.nhmpplled dircot to the mains; and still a
is allowed to pass to Mount Rommvolr vhhhtm .
feet above tide, 80 as ot to give too higha pressure ioi“"‘
lowest portion of the city,

This supply having been found to be insv
SUMIEr SeAson, itmmolndtoinmlt
erecting, near the Guopowder le.&nlll'
duplex compound pumping :
10,000,000 gallons & day from that ri
high, to Roland Run, a tributary of Jones' |
tioned. This armngement, however, was
somo of the more enterprising of

ments at Cherbourg, we noted the wonderful speed of nearly | new plan was devised; and it is now being
190 knots per hour attained by a steel torpedo launch built by withstanding considerable opposition
Mosars. Thorneyeroft. In such small craft, displacing st by the capable and enorgetic civil

PRDOE L or six dollars sna frey |

most bt about 15 tons, this extreme velocity appears to be '
obtainablo only over short perfods; but s speed of 18 knots
has bhoen malntalned over measured distances for more than
two consecutive hours, the engine then developing 220 horse
power. The dimensions of & Wauneh which attained this
npeed are na follows: Length 0804 foet, beam 858 foet,
[ draught of wator (average) @ foot, displacoment (thnt Is to
\;- 0y, the total wolght of tho vessel nnd all ita contents) 16
Ons

I Whillo thore can bo no question but Uit these veusels de-

Ahis turn to form n dim noross

' Commission, Mr. R. K. Martin, who
vious works, evected in 1858, The s
Is the Gunpowder River, which ab
timoro makes its nearest appronch

it takes o bend In another GMM

storage luke swhioh will, it is b
Ing the eity with 175,000,000 gallons.
four hours.  This lake will bo from

about 20 feet deep on the a -



¢o of about & miles throngh the most
) “constantly changing, as the
fiioh 1t runs pursue a very de-
procipitous, wooded hills,
country near Meredith's Ford
the head of the lake.  To facilitate op-
ilow longg, wbout 80 feet wide, and about
Jevel of the lake, has been cut in the
s of the hills on each side, which will no doubt be util-

Nereafter as  pleasuro drive by the lovers of beautiful

At the Jower end of the site chosen for the lake, two hills
jut out into the valley, leaving but a comparatively narrow
place, of which advantage is taken to form a dam which will
raise the water about twenty feet above the natural level of
the river. In one of these hills is the mouth of the tunnel,
hereafter referred to, from the side of which a dam will be
built having an overfall of 800 feet and a wing of 190 feet,
that will extend into the opposite hill. This dam will be of
the most substantial character, of heavy stone laid in hy-

~ draulic cement.  The stone work will be 81 feet high and

about 65 at the base, having its foundation on the solid rock;
and it is estimated that about 20,000 perches of stone will be
required for this part alone, The face of the overfall will be
built of large blocks from threo to four feet in depth; and to
prevent any undermining, an apron is to be cut below the
overfall resting four feet bolow any of the other foundations.
The other side of the dam will be protected by a backing of
165 feet of puddle clay, gravel, and riprapping. The para-
pet walls will rise 12 feet above the overfall, and will belevel
with the floor of u gate house that is to be erected at the tun-
nel end of the dam. At the gate house begins the tunnel,
which is to carry the water to Lake Montebello.  This tun-
nel is nearly seven miles long—386,510 feet—and is therefore
the longest in the country. The bore is circular in shape
and is 12 feet in diamecter, Over five miles of it will be
through hard gneiss, which is being cut with drills driven by
manual labor, as the contractors think that, owing to the
comparatively small area of the tunnel, the power drills are
not economical enough to pay them for the cost of the neces-
sary machinery. A portion of the tunnel is being cut through
softer material—a kind of limestone, that crumbles into
powder by the force of the explosion when blasted. This
part of the tunnel will have to be bricked; but where the
gneiss occurs, the brickwork will be dispensed with, except
in some localities where there are bad breaks and crevices in
the rock, and st the hottoms of the shafts which will, when
the tunnel is completed, be arched over with masonry 6 feet
thick, to withstand the immense pressure of the loose earth
filled In above.

To facilitste the operations in the tunnel, fifteen shafts,
from 65 to 300 feet deep, have been sunk, most of which are

‘down to grade; and in some of them considerable work has

been done on the tunnel.  But owing to the hardness of the
rock for the larger portion of the distance, very fust progress
cannot be made—onlyabout a running foot of tunnel per
hift of 12 hours, or two feet per day, as in tunneling night
and day are alike so far as work is concerned, the only light
in either caze being that obtained from the small lamps at-
tached to the miners’ hats.  As before stated, the contractors
employ manual powerfor drilling, which, in the hard work,
isdone by task work—thirteen feet per shift being the miner's
task. The holes are bored 80 inches deep, and an ecight
ounce cartridge of giant powder (nitro-glycerin and saw-
dust) is used in cach hole, at which rate about 7 1ba, of pow-
der, ut 40 cents per 1b,, 18 used for each running foot of hard
rock tunnel, making for the five miles through the gneiss
nearly $74,000 for explosives alone, to say nothing of that
used in the other portions of the work.

The shafts are from 8 x 17 to 8 x 20 feot inside the timber
work, which, when used, adds about 30 inches to the above
figures; and as fast as they are comploted they are fitted
with improved safety cages to prevent nccidents from the
holsting mechaniam; but they have only the ordinary tipping
bucket until the shaft Is down to grade,  The exhaust from
holsting engines s utilized to create a draught in a pipe, the
mouth of which is near the heading, and by this means ven.
tilation fs securad in the tunnel,

In the limestone portion of the tunnel, between shafts 1
and 2, the stratum makes an vccentrie dip, leaving n “ pock-
et" of mud which, as the miners were working towards it,
suddenly ran fnto the tunnel, overwhelming and suffocating
ono poor fellow who had been drivon by it against the tim-
bers; but the remainder of the workmen mansged to escape.
In this, n8 in some other sections, the water forms o great
hindrance to operations, a spring being found hero which
Keops o stewm pump of o capacity of 200 gallons » minute
constantly at work, while nbout the same quantity of water
percolates through other erovices in the rocky sides of this
soction of the tunnel and hus to be removed by another pump
of the same size.  The samoe trouble occurs in other shafts,
ospecially No. 6.

To make the necessary observations required to properly
line nnd lovel the tunnel, o atenight line has been made over
the tops of the LWills and through the woods, and three ob-
servatories have been ereoted for this purpose.  As an in-
stanee of the great care tuken by Mr, Martin in this matter,
it may be stuted that these structuros are double, consisting
of an fnner tower (on whioh the instruments are placed) pro
tected from stmosphierio and other Influences by an outer
one, entirely detuchied from the other, on which the en-
gineor stands whon making his observations,

At the lower eud of the tunnel Is to be located u reservoir,
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to bo known as Lake Montebello, which is being formed by
damming up a valley sdmirably suited to the use to which it
Is boing put, The upper and lower ends of the valloy,
forming the onst and wost sides of the reservoir, willho cloged
up with dums of stono and carth, 450 feet wide at the base
and 100 feot at the top, with esch end imbedded in the hills
ut the sldes, #o that the greatest possible strength may be ob-
tadned; for thisis ono of the most eritical pleces of conntruc-
tion along the whole line, a8 these dams will have to sustain |
the pressure of 600,000,000 gallons of water. The north and
south sides of the valley, about 8,500 feet cach, will form |
the other sidea of the reservoir, which, when completed, will
have the appearanco of a natural lake, and will have a su-
perficial area of about 80 acres and a depth of at least 30
feet. The sides will be finished with riprapping, and the top
will be surrounded by a fine road 1} miles long and from 60
to 80 feet wide, divided from the reservoir by a neat and sub- |
stantial iron fence. ‘
There being o stream running through this valley whose
water is too impure to be used, a drainage tunnel, 2,870 feet |
long and of 0 feet dinmeter, had to be made to carry itaway, |
which tunnel will also serve to take off the surface drainage,
and to empty the reservolr, should it be required. From this l

reservoir, another tunnel, 2,000 feet in length and 12 feet in
diameter, {8 now in course of construction. This tunnel iy
cut through soft material, and therefore requires strengthen-
ing with brickwork Insid in hydraulic cement. Where the
tunnel is of the right character, the top arch is three hricks
thick and the invert below the spring line two bricks, with
a proportionate backing of from 18 to 24 inches above the |
spring line, built in against the timbers or the rock wall of |
the tunnel. In the soft places, there is an additional ring of |
brickwork added, and the backing is proportionately in- |
creased. In all cases, the arch is packed over the top with !
clay well rammed in. The brickwork in this, asin thonmin{
and drainage tunnels, requires to be done with the greatest ‘
care, as it has to stand not only the outside pressure of the .
immense weight of material above it, as in railroad tunnels, |
but also the internal pressure of the water within, which isi
always searching for weak spots to break through, acdit is
therefore being done by the day, Tt is estimated that about
12,000,000 bricks will be used in all the tunnels.

One portion of this tunnel passes beneath a well, the bot- ;
tom of which is only four feet from thetop of the tunnel;
and yet the water of the well has not been drained, and it 1
continues to furnish its usual quantity of water, notwith- |
standing that another well, 300 feet from the tunnel, was al- |
most immediately drained and has now no water whatever. |

At the end of this tunnel will be s gate house from which |
the water will pass int) six pipes of 48 inches diameter each,
by which it will be conveyed to the city limits, and there con-
nected with the present system of mains for distribution
throughout the city,

Along the line of the work have sprung into being several
temporary villages for the miners and laborers, showing
styles of architecture that one would hardly expect to find
0 mear a great city, varying from the tolerably comfortable
offices of the contractors to that of the squalid log huts of
the negro laborers on the storage lake, with a single room
that is half below ground and half above. Many drinking
shops have also been built on the line, or rather as near to it
as they can be built (for the engineer will not allow them on
the city property), in which the men squander their hard
earnings after each pay day, and so unfit themselves for
their labor as to cause no small delay to the progress of the
work,

Unlike the officials of some other cities that may be named,
those of Baltimore appear to have a fashion of completing |
their public works without exceeding the appropriations for
them, This was the case with their city hall, inaugurated a
year or twoago, and it appears as if it would be the same |
with the water works, The whole amount appropriated for
this purpose is $4,000,000; but the engineer in charge, who |
is doing his best to cut down the expenses all he can without |
depreciating the quality of the work, thinks the whole im- |
provement can be completed at a cost of very little, if any,
over $3,000,000. About 1,500 men sre employed—common |
Inborers getting $1.25 per day and miners $1.50, It is ex-
peeted that the whole work will take about three years to fin- |
ish, and Baltimore will then have a natural flow through the |
tunnel that will supply it for generations to come with all |
the water for ordinary purposes that can be used or wasted, |
s the river at the point tapped Is 170 foet above mean tide, !
and consequently will give water to nearly all the houses in |
the city, except in the extreme northwest soction, for which |
the water will still have to be pumped into o high service re-
wervoir,

Mr. Martin is assisted by Mr, . P. Manning, consulting
engineer, W, L. Kenley, chief nsistant, and seven rosident
engineors, Messrs. R. 1 Hook, W, R, Warflold, 0. O, Swan,
O, T. Manning, O, 11, Baldesston, und O, A. Hook, who are
named in the order of the work they have In charge, begin
ning at the storage lake, The contractors, also named in the
same order, are Mossrs, Condon und Co,, Fonton and Allan,
Bruce and Patterson, L. B, McCabo and Brother, J. Dono-
hue and Brother, and J. E. Eschback.

From this cursory sketeh, some idea of the magnitude of
the work In which the city of Baltimore Is engaged muy bo
obtained—u work allke honorablo to the publie spirlt of hor
citizens and the gentlomen engaged in ity construction,

— e e— -

Tur most valuable part of n man's education Is that which

Lie rocelves from himself,

: degree of light and heat,

WHAT 15 A TEMPORARY STAR!
On November 24, 1876, Professor Schmidt, Director of

the Observatory nt Athens, Greece, noticed s new star, of
the third magnitude, in the constellation Oygnua,

The three
nights immediately preceding had been cloudy, but the star
lind not become visible on the night of the 20th. Astrono-
mers throughout the world were at once notified of the dis-
covery, and the object wis diligently observed both in Eu-
rope and Americn,  Its apparent magnitude very rapidly
diminished from the date of its discovery. In a few weeks
it became invisible to the naked eye; and in less than three
months its Jight was no greater than that of a star of the
ninth or tenth magnitude. Other instances of such pheno-
mena are well known in the records of astronomy. The
following catalogue, with the exception of the last two, is
given by Humboldt:

No. Date, Position, Duration of visibility,
. July, 1344A.m, in Scorpio. Doubtful.
, Dec.,, 123A.p., in Ophiucuas sy
, Dec. 10, 173 **  in Cenfaurus 8 months.
. March, 360 “ Doubtful [ et

1

S

3

4

5. April, 386 in BSagittarive 8 **
6

i

8

0

. 880 ** in Aguila 3 weeks.
, March, 393 * in Secorpio Doubtfal,
827 “(7) in Scorpio 4 months,

§ 045  near Camiopeia Doubtful.
10, May, 1012 in Aries 8 months.
11, July, 1203 ““  in Seorpio Doubtful.
12, Dec,, 1230  in Ophiuchus 4 months.
18. 1264 ** near Cassiopeia Doubtful.
14. Nov.11,1572 *“  in Casriopeia 17 months.
15. 1578 '+ Doubtful Doubtful.
16, July 1, 1584 “  in Secorpio =
17. Oct, 10,1604 “  in Ophiuchus 17 months,
18, 1609 “ Doubtful Doubtfal.
19. June 20,1670 “  in Vulpes 20 months.
20. April 28,1848 ““ in Ophiuchus  Doubtful.

21, May 12, 1866 “* in Corone Borealis *
22, Nov.24,1876 “ in Cygnus “

“It is worthy of especial notice,” Sir John Herschel re-
marks, ‘“that all the stars of this kind on record, of which
the places are distinctly indicated, have occurred, without
exception, in or close upon the borders of the Milky Way,

{and that only within the following semicircle, the preceding

having offered no example of the kind.” The striking fact
hére noticed indicates the existence of unknown physical
conditions in this portion of the heavens, favorable to the
production of the phenomens described.

Again, while two or three of the recent temporary stars
have remained visible as small telescopic objects of some-
what variable brightness, yet in no case has an outburst oc-
curred in precisely the same locality with a previous one.
The supposed identity of the stars of 945, 1264, and 1572,
cannot therefore be sustained, and the assumption that *“all
the temporary stars are simply variable stars " of long period
is wholly destitute of support.

CAN THE PIHENOMENA BE EXPLAINED WITHOUT THE
ASSUMPTION OF AN UNKNOWN CAUSE?

It is a remarkable feature of the binary systems among
the fixed stars that the orbits have great eccentricity, the less
component in its perinstron passage coming into very close
proximity to the greater, This approach, in several known
instances, is within loss than the earth’s distance from the
sun, and, In at least one case, less than that of Mercury.
Among the large and Increasing number of known systoms
whose elements have not been determined there are probably
some of still greater eccentricity. If we suppose in such
caso that the principal star is still in a gaseous condition, and
that the radius of its atmosphere is greater than the perias-
tron distance of its companion, the latter will at ench return,
by plunging through this atmosphere, produce an increased
Its period will become shorter at
each saccessive return, until it shall be arrestod by penetrat-
ing the denser strata of the principal star. Its orbital mo-
tion will thus be converted into heat and the phenomena of
4 new or temporary star may be presented to distant specta-
tors.  Such collisions as we have supposed must have oc-
curred very frequently in the solar system whon the sun's di-
ameter was much greator than at present, as comets of small
peribelion distance would be absorbed by the central mass.

“The circumstance,” says Humboldt, “* that almost all
theso new atars burst forth at once with extreme brilllancy,
ns atars of the first magnitude, and even with still strouger
scintillation, and that they do not appear, at least to the
naked eye, to increase gradually In brightness is, in my
opinion, a singular pecnliarity, and one well deserving of
comslderation."®  Thoe faot here stated Is In manifest hae-
mony with the theory above proposed. It is worthy of
note, moreover, that the part of the heavens in which the
outhursts have oceurred fs rioh in double sturs and sidoreal
olustors,

Bloomington, Ind. Daxmr Kimgwoop,

e
A Simple Fire Escapeo,

JoROM. writoa to suggest that n plece of stout canvos,

whout 20 feot square, with hand loops all around it, could be

(held in the hands of & fow men undor the windows of & bum-

Ing howse,  Pursons could then fump from the windows with
safoty, espociully if the handles were attached to the ecanvas
with rubber or wire springs, which would give olasticlty to

the canvas, und break the fall of the person from
the window. e
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THE MANUPACTURE OF SILVERWARE,

There are certain industries which grade so insensibly into
the fine arts that, in reforring to those who follow them, one
soarcely knows whether to use the terms workmen or artists,
The manufacture of jewelry ix one of theso callings, that of
silverware is another, The casual looker-on, seeing men
with metal tools and hammers in their hands, bending over |
thelr benches, working at some dull-looking metal, instinct
ively regards them as mere manunl laborers enguged upon
no  arduous
task; but if
he pglances
over their
shoulders,
and sees the
ductile metal
under their
manipulation
assume  the
most exquis-
ite shapes, if
he witnesses
work pro-
duced not on-
1y of marvel-
ous delicacy,
but  bearing
the fmprint
of genius in
every detail,
the simple
tools and be-
grimed garb
of the work-
ers are no-
ticed no long-
er, and a feel-
ing of genu-
ine admira-
tion comes
uppermost in
the mind ca-
pable of ap-
preciating
true artistic
skill. Silver
working has its prosaic side; for, despite beautiful ornamen-
tation, forks and spoons are the commonest of every-day ar-
ticles, and teapots, as teapots, are not conducive to lofty re-
flections. But on the other hand, such homely objects tend
to make the industry what it is—art-workmanship, or to
render it a link between the ideal and the actual, a means of
adaptation of the airy conceptions of the artist to forms of
utility. The manufacture of silverware may be divided into
two parts: first, such as relates to the production of forks,
spoons, and like small objects of definite form; and se-
condly, that relating to the making of hollow

THE SPINNER

[ and the metal is subsequently case-hardened

fla.d.

ware, which includes vessels of every descrip-
tion, whether for use or ornament. We pro-
pose in the following article to trace the va-
rious processes as practised at the Jargest es-

On a single pair may bo cut stamps for seven different arti-
cles. Thus wo found the neoessary patterns for dessert,
table, tea, salt, and mustard spoons, besides those for large
and small forks, on the two rolls represented, which, though
quite small in size, cost about a thousand dollars to engrave,
The designs are cut directly upon the eylindrical surface,
In operating
the machine, the rolls are set in motion, and the workman
fnserts blanks for the articles desired, as the respective dics

AT WORK.

rotate in front of him. As the metal enters the rolls, it is
caught by the deep notches made beside the pattern, and is
thus prevented from slipping. On emerging, o spoon blank
appears as in Fig. 5 (sce front page). The pattern is perfectly
stamped ; but the bowl is'flat, and around the spoon now out-
lined is a large amount of superfluous metal, which is clipped
off by hand shears, the pieces falling into a locked box. Then
the blank is carried to a file wheel, which removes all the ma-
terial close up to the edge of the pattern; and if a fork is be-
ing made, a rotary file cuts the spaces between the tines.

1.1l

n

tablishment devoted to such work in the coun-
try—that of the well known firm of Tiffany
& Co., of this city.
The silver, to fit it for use, is alloyed with
copper in the proportion of 0-075 copper to
9°825 of silver. The metal, on its reception
at the factory, is weighed and tested to de-
termine its standard quality, and is then sent
to the melting hearth to be run into ingots of
proper size. The operation of melting is re-
presented in Fig. 1. (See front page.) The
charge in each crucible is from 400 to 450 0zs.,
which, on becoming fused, is poured into
ecither a skillet mold or else run into bars.
The skillet is an ingot about 10 inches long
by 6 inches broad, and 14§ inches thick, and is
used for making the plates subsequently spun
into hollow ware. The bars from which
spoons, ete., are produced are some 20 inches
in length, 11 inches in width, and § inch thick.
As in these two forms of the metal are the
starting points respectively of the two depart-
ments of the manufacture above noted, we
&hall trace the operations upon each separate-
ly, beginning with
THE MAKING OF FORKS AND EPOONS,
The bar of silver alloy above mentioned is
placed between heavy rolls (Fig. 2, front
page) and flatiened out to § inch in thicknoess,.
Ponderous shears then cut it into suitable
lengths for the individual articles w be pro-
duced; and then rolling in a transverse dirce.
tion flattens that portion which is to form the
bowl of the spoon or tines of the fork, until
at such part the width isabout 2} inches. The
blank, us it is termed, is now of the shape of A (Fig. 8,
front page). It is then placed in dies in a drop press; and
on the fall of the hammer, it emerges in the shape shown at
B in the same figure,
involves the use of one of the most expensive machines em-

Next follows the roling; and this

e S
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REPOUSSE WORK.—CHASING.

The next operation is forming the bowls of spoons or the
curved portions of other objects, This is done under the drop
press by steel stamps, which forco the portions to be curved
into matrices made of tin,  This metal is used because it is
softor thun the silver nlloy, and yiclds to the ralsed portion

REPOUSSE WORK.—SNARLING.

3
T

T
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{3
NN near the center of the metal, and the latter is
R

The operation of drop
At A, ntin die

would, of course, be flattened out,
prossing s shown in Fig, 0 (see front page).
for a spoon Is separately exhibited.

The proper curve to the handle of the spoon is im[rlrwdh’
getting with a wooden mallet.  Then follows smooth filing
and weighing of the objects previous to their polishing, A
a rule, about one third the metal in the original piece cut
from the bar remains in the spoon; and during the various
operations detailed, the absolute waste of materinl rarely ex.
cecds 8 per cent.  Nothing further is necessary but the buf.
fing and polishing, which is done on wheels rotating at about
2. 000 revolutions per minute, oil and sand being first used
and then ordinary rouge powder. Fig. 7 (see front page)
represents the |mli;¢hiug room, Meanwhile the clcgnnl boxea,
eatin-lined
and Russia.
leathercov.-
ered, are be-
ing prepared
from copper
models of
the objects
which they
are to con-
tain; and in
these  recep-
tacles, the
gracefully
shaped arti-
cles, dazzling
in their fresh
polish, repose
in the sales-
rooms of the
iron palace

on Union

1. 10.

our steps
back to the
murky base-
ment where
the silver is
melted and
rolled, and
thence follow the skillets in their final manufacture into hol-
low ware,
THE MANUFACTURE OF SILVER HOLLOW WARE.

Each skillet is passed some twenty times through the
heavy 24 inch face rolls before mentioned (Fig. 2, front
page), until it is reduced to a thickness indicated by 26 wire
gauge (Brown and Sharpe’s). Meanwhile the designers have
produced detail drawings of the object to be manufac-
tured, a pitcher, for example, of the form shown in Fig. 8
(front page). With the plate before him, a workman marks

on the silver the lines laid down in the draw-
ing, and, following them, rapidly cuts out
the object. Our pitcher is now an assem-
blage of disks. Two, which answer to the
upper and lower hemispheres of the lower
portion; another forms the cover, and still
another is to be made into the slightly flared
straight intermediate portion. Then there
are two narrow strips from which the orna-
mental bands are to be made. The decorative
object on the cover and the handle are not
provided for; but these we shall refer to fur-
ther on.

The materials which are to be rendered con-
cave are sent to a spinner, who has before
him the drawing and a wooden pattern of the
shape of the desired bowl. He pinchesa disk
in the fixed conter screw of his lathe between
two flat surfaces of wood, one of which is

Ty the wooden pattern. A burnisher resting
S against a pin in the lathe rest is now applied

gradually but rapidly bent or arranged until
it fits close sgainst the curved face of the
block. The spinner at his work is repre-
sented in Fig. 9. The disks which are t©
form the upper part of the pitcher, globe, and
also the cover, are treated in a similar manner,
and the square-shaped pieces are flared by 8
similar process, While this is in progress,
the narrow strips which are to form the or-
namental bands are passed between engraved
rolls, which impress upon them a suitable
pattern. Their ends are soldered together,
and they are bent around formers which give
them the requisite flaring shape. Now the
various parts of the pitcher being com|
nothing remaing but to solder them neatly to-
gether, and the vessel assumes its desired
form. .
The handle and ornament for the cover, having been mouid-
edinwax, and clay moulds prepared, are cast, an operation of
the greatest delicacy, Ingsmuch as there is an immense
amount of intricate undercutting work to look after. Tho
moulds are made in fragments of every possible shape, and

T b

ployed. The outlay is incurred in the munufacture of the
gteel rolly, u puirof which is shown in Fig, 4 (see front page).

of the ornnmentation on the under uide of the object as the [all are numbered so thit thoy can be readily put Mm.l]’u N
blow is delivered. If the matrix wore of stecl, the ornament | At this stage, the handlo and cover being affixed, our pitcher
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may he deemed complete. That i, (t may be buffed and
polishied, and we should have a handsome plain mt'n o w :
n lMitle tasty omamentation on handle, mvo‘::i nni U: ‘l 0
fillets, 11, instond of & pltcher, we bad selectad b suw-Lox
or walter as our example, the spinning procoss would of
have been omitted, and the bent portions, forming
the dowge (o bulge) of the walter or sldes of the snuff-hox,
would have been hammered over farmers, No matter what

(he articlo Is, however, the manufactury might as stated end

bere; but shonld weo require an elegantly decorated object,
we step at this point out of the reglon of handiwork and at
onee onter the realms of fine art,

HOW BILVER I8 DECORATRD,

Wo shall now proceed to explain the varlous ways in
which our plicher might be ornamented, und of these the
simplest s the satin finlsh,  This Is done by a patented fm-
plement, small in itself, but, like a groat many other littlo
nrtielos, vory important in the office It performs.  The
object, having been polishied, s hold agalnst a revolv.
Ing bunch of fine bruss wires, the latter being loosely
hold to the hub of & wheel. A stream of soapy wuler
runs down on the brush while it is In revolution.  The
silver, belng hold up to the moving wires, is thus cov.
ored with minute stratohes which finally produce upon
the surface tho soft sheon of satin.  This Is one of the
most beautiful finlshes that the metal can receive, and
the mpldity with which it Is done Is romarkable.

Still more ornato is the flat chising. By this pro.
ooss, tasteful figures sre produced on the silver by dots
and lnes made with 4 punching tool.  No metal Is out
away; and in this respect the operstion differs from
engraving, in which sharp cutting gravers are vm.
ployed to produce the design in sunken lines.  Ap.
pligud work Is just the reverse of the foregoing, as the
ornaments, instead of being made by Indenting or re-
moving the metal, are added by affixing portions to the
surface. The meotal Is previously rolled or stamped
into figures, scrolls, or brids, amd these are simply
soldered on the object to be ornamented.  When
finished, silverware in applignd reserubles that decorated
by the repowss’ process, which forma the subject of
Figs. 10 and 11,

Repoussd work is probably the highest branch of the
siiversmith’s art, and ealls for the most consummate
skill. The name means ** ropulsed ™ or ** pushed back "
work, and s applied because the metal is raised by
hammering on the object from within, that is, it is
dented outward, As it would be manifestly impossible
to insert n hammer in many small narrow-necked ves-
sels, or to use it in any hollow object with any con-
venience, the snarling tool is employed. This is sim-
ply a metal bar having one end bent and secured in a
vise and the other turned upward and tapered to a dull
point.  The design having been scratched lightly on
the exterior of the object, the latter is slipped over the
bar, 50 that the vertical end of the same comes just
under the portions which it is desired to have in relief.
The workman then taps lightly on the snarling iron,
close to the vise. The resiliency of the bar causes the
blows to be transferred to the silver; and at the same
time it tends somewhat to equalize their force. As
soon as the cntire pattern is raised, the vessel is an-
nealed beonuse the hammering hardens the silver, and
the subsequent operations depend entirely upon its
ductility. If the ornamentation is to be in very high
relief, the sparling is repeated, and the ornamentation
mised still higher. Then another ennealing follows,
and so on, until the artist judges that the raised parts
sufliciently protrude.

The vessel is now filled with a resin composition,
which sets hard and gives a firm backing, and is then
placed on & pad before the artist who does the chas-
ing, Fig. 11, This chasing differs from the flat chasing
previously noted, in being a very much more elnborate
process,  The artist has before him hundreds of minute
steel punches, and with these he literally pushes the
metal into the designs called for by the drawing. To
make o raised flower, for example, he has first merely
 bulge on the surface produced by the snarling tool.
With his little punches, he pushes cortain parts of the
metal under the edges of the protrusion, throws up other
portions, and finally the shapeless swelling is converted
into the thin delicate flower petals, in full relief from the sur-
face. Of course this is very costly and very lengthy work. We
were shown u single ten set of four pieces—all quite small—
which were covered with exquisite flowers and arabesques,
and on which one man had worked for eighteen months,
The price of the articles wns $1,600—n large sum to pay
for the objects intrinsionlly considered, but not at all exces-
give when the work lavished on them i8 remembered.  Or-
naments for rce cups and other decorations not attached to
the surface are cast and afterwards carved.

There are three more processes for decorating silver, which
we have yet briefly to review. Gilding is resorted to, not
only for lining the interior of vessels but for producing
tasteful designs on the exterior. The_gold is deposited, by

the electro-plating bath, upon such portions of the articles |

as may be desired, all of the surface of the latter save the
pattern to be gilded being covered with wax. Enameling is
an art by itself, and would form the subject of a paper even
longer than the present general summary of the industry.
It will suffice to say that the design is first engraved upon
the object. Then the enamel, mixed with a little water into

n posto, is painted In the loclsed portions. ‘The article Is
then fired In o ll"‘"‘n' furnm 0; the soamel fuses, vitrifies,
and, when complete, Is nothing wore than colored glass in
lnld In sllver, A very basutiful mode of oroamentation
which was practised in the middle ages, but which has re
malned for centuries glmost unused until revived by Messrs
Tiltany & Co,, Ia nlello work, or the inlaying of silver with
eront metals and compositions, A black ennmel and red
copper are used, the fimt being Inserted n the ineclsed por
ton of the work by the process above described, and the
socond, by electro-deposition.  The effect of the rich color of
the copper and the solid black of the enwmel, in contrest
with the pure white luster of the silver, Is excoodingly fine

printing press,
half & century with the New York Erening Post.

Bryant a# an emblem of faith

band of cotton leave
designer b Introdus od these symbols from Nature, as the

mitted 10 our Inspection

in remembrance of his connection for over

In n smaller medallion s the waterfowl, used by Mr.
The ornament sround the

lower part of the vase is of the Indian corn, with a single

The

and at the foot Is the water lily

Nitest means of Nusteating the life of an suthor whose writ
Inge toem with symbols drawn from the same source

It would be remiss on our part to close this article with

merely & cordial acknow ledgment of the courtesy with which

every detall of the manufacture we have described was sub

The work which Messrs. Tiffany

In Flg. 12 s representod the famous Bryant vase, o mag |& Co. ure now carrying on is of national importance; for

nificent specimen of repovasd sllvor work, made ut a cost of | their establishment ls not only a great basiness con
The ornsmentstion s In high relief and chased |8 school of art

$10,000,

with wonderful delicacy, This splendid work of art is In

v 1]

Fig. 12—THE BRYANT VASE.

tended to symbolize Mr. Bryant's life and character through
the medinum of a classic form, covered with ornamentation
drawn from Nature, and suggested by his works. The
heavier lines of the fretwork are derived from the apple
branch. Poetry is symbolized by the eglantine, and immor-
tality by the amaranth, which is said never to lose its frug
rance, and these are blended with the lines formed of the
apple branch. The primrose, for early youth, and ivy, for
age, form a border directly above the handles. Encircling
the neck at the narrowest part, the immortal line “ Truth
crushed to earth shall rise again,” is rendered cerdatim, the
beginning and end being separated by a representation of
the fringed gentian, which Mr. Bryant remembers in one of
his poems as always pointing to heaven. Eras in the poot’s
life are illustrated by a series of bas-reliefs. In the first, he
is a child, looking up with veneration at a hust of Homer,
to which his father points as o model. The second shows
him in the woods, reclining in a meditative attitude. Be-
tween the first and second of these medallion pictures, is a
portrait of the poet, laurel.crowned. Above this, the lyre
for Mr. Bryant's verse, and beneath, the most primitive

similar means of educating popular taste sre few

corn but

In this country, where art museums and
and far be
tween, our people are In large messure dependent upon
the art industries of Burope; and an immense amount of
money is yearly expended o the importation of objects
of ornament made abroad, which could be equally well
manufsctured here, did the of cul
tivated artistie skill exist among us. This fact is now
well recognized, and efforts are being made by publie

'.‘-i“hql men o proy ide the neos -ur} collections where

requisite degrer

on correct standsrds of taste are based; but Messrs
Tiffany & Co
are directly educating men as art workers,

are doing even more than this, for they
In the de-
sigming department of their factory, boys are admitted
at an early age and taught to design; and already many
superior :a'-rkm- n and artista have in this way been

madde.
P e ——

A Tremendous Mining Blast,

On April 19, & mass of iron ore, reaching to a height
of 170 feet from the base and perforated with three
large arches, was blown to fragments. It was situated
in the famous ““21 Mine * of the Port Henry Iron Ore
Company, Essex county, N. Y. The mine had been
dug to a depth of 300 feet and a diameter of 000 feet,
in the center of which stood the mass to be hroken up,
which contained pearly 80,000 tons of the finest iron
ore. In the pillars which formed the arches, 100 holes
wero drilled horizontally, of 3 inches diameter, some
of them being 40 feet deep. The holes were completely
filled with vigorite, 8 new explosive; and the charges
were fired by electricity, in two bissts. The first was
completely successful, but it somewhat marred the
effect of the second by breaking some of the electric
wires: 40,000 tons of ore were thrown down, and will
be removed before the remaining charges of the second
blast will be fired.

New Facts about Iecland Spar.

Professor A. K. Eaton, of Brooklyn, widely known
as the inventor of an improved spectroscope, describes
in the Amercan Chemist a curious fact about Iceland
spar. Hitherto the statement has been currently made
and nccepted that the axis of the crystal is the only di-
rection along which there is no display of the curious
property of the spar—double refraction. Wishing 10
obtain the widest possible divergence of the two rays
from the spar, Professor Eaton cut it in planes perpen-
dicular to the axis of the crystal; and to his great sur-
prise, instcad of getting the utmost separation of the
rays, he found no double refraction perceptible. Finally
he cut a erystal in the form of a sphere, and, by experi-
ments upon it, ascertained that the two images of the
ray aro superposed on each other, 50 08 to make no
double refraction, not only when the ray passes throngh
the axis, but also when it passes through in a plane di-
rection perpendicular to the axis. From Professor
Eaton’s diagram it appears that the greatest divergence
is to be attained by passing the ray through at an angle
of 45" to the axis of the crystal. The fact is decidedly
important in the use of the polariscope.

Driving Horses by Eloctriclty.

The French papers describe an invention for driving
horses by electricity. The coachman is to have under
his seat an electro-magnetio apparatus, which he works
by a little handle. One wire is carried through the rein

to the bit and carried to the erapper, so that a current
once sct up goes tho entire length of the animal along
the spine. A sudden shock will, we are gravely assured,
stop the most violent runaway or the most obstinate jibber,
The creature, however strong and vicious, is ** transformed
into a sort of inoffensive horse of wood, with the feet firmly
nmailed to the ground.” Curiously enough, the opposite ef-
feet may bo produced by a succession of small shocks. Un-
der the influence of these the veriest screw can be endowed
with a vigor and fire indescribable.
_ et — —
A Wondertul Spouting Well,

According to the Miner, the town of Wilcox, Pa., pos-
sesses o remarkable curiosity in the shape of a spouting gas
well: Tt says: ““ There is an immense reservoir of gas in the
hole, together with a seemingly endless supply of water, and
there isevidently a gigantic and neverceasing struggle be-
tween the two elements for the mastery.  For a foew moments

|the gas will throw the water to the height of one or two

hundred feet, followed (by igniting the gas) by a volume of
fire. Then the water will run back into the hole.




Scientific American,

city. The following papers have been read up 1o the time
of writing this:

Communications,

—_— ‘ “On & new measuring instrument, the vernler micro
Our Washingto " by . M. Maver. * On systematio errors

n Correspondence, | scope,” by Professor A \ y X
T the Biditor of the Seientific American : |in star declination,” by Professor E. O. Pickering. “ On

The amount of cash receipts at the Patent Office would | the young stages of osscous fishes,'
soom to Indicate roviving there as well as | Agassiz.
et tnollu‘.l h::ene:ul':.n Fﬂd.y‘ol Iast woek be- and their relations to evolutions, and on the quarternary at
over lbou‘ne:dolllu. the largest amount, with one such a period,” by Professor Joseph LeConte, of San Fran
- ‘“mnullud in any one day since the establish- cisco; read by Dr. John L. LeConte. * On the progressive
d;‘o OfMoe 4 motions of storms,” by Professor Wm. Ferrol. **On the
o » sed by mixing white with eolored light,” by
report in the s that effect produced by mixing wh 3
mA e T u:rI“ ':. l:cur (‘hlr:en m::reunilul Professor O, N. Rood,  “* On Newton's use of the term ‘in.
Commissi g '0“' .l-m)lc(.‘lmy Perkins, which was digo,’ with reference to a color of the spectrum,” by ro-
vy Bl'ﬂnl’m')' -h'ln the Republican ; i ‘h—m)r 0. N. Rood.  * Improved method of obtalning me-
PAENIT N o ; 8ol ¢ hoar /Ahs tallic spectra,” by Professor G. F. Barker. " On the inter
*The statement that Seorela shurz was to he

Y . { the oarth as affecting the phonomena of pre-
id by J. McCloary Por- | pal structure o n

gu e ?m:ll::tmlﬁ;,cng l‘l‘nl:*cl’llnm ()m(-{!, had | cision and mutation,” by General J. G, Baroard, U, H'.. A
no foundation in fact.  There are several charges now pond- | « On a proposed new method of solar spectrum analysis," by
ing nst Perkios which may, when liw ﬂwn;lnr.\- (hul‘-n Professor 8. P. Langley, director of the Alleghany Observa
time 1o examine them, result in barring Porkins from prac- tory. **On complex inokgantc Kcids,” By Professor Wolcott
{sing before the Department, and which will doubtless bo )
h before any charges preferred by Perkins against any ‘(llhln.
ggcer of the GO"'Bml“l'm-k | by Professor B C. Pickering. ** On the determination of

WCloary Pe ! the coeMolont of expansion of solids,” by Professor A. M.
it would appear that Mr. J. MeCleary Perking | the co< Mo foso
dof:::lugleh; along quilom:s well with the present Commis. | Mayer, On the results of deep sea dredgings,” by Profos

sioner as ho did for a time with the last one.  Shortly after | sor A. Agnssiz.  ** On n now detached gravity escapement, |

Mr. Perking, having much more | invented by Professor Young," by Professor "n.l"llnl'll. “On

:l;rl-o2:0111!:(::;;:‘(1:::';lltfl:ln‘ln occupy I!,Lumlvrllmk to | tho K\w;'n:tlnu the vibrations of tuning forks," by Profos-
p so. For a time, it seomed, |sor A, M. Mayer,
?r?:&em:u:;::)!::;'”h:fn:::l;:-‘t‘llf:‘lmlbho considored himself | Many of these papers and the dinmwlonn.tlmt followed
as Acting Commissioner, or at least Assistant Commissioner, lwere doeply intoresting; and as the seasion wlllll.t'ronllm:;v a
and actually took possession of and occupied a desk in one | day or two more, it is probable that other equally interes . ng
of the rooms for his own private business, until Mr, Duell iaubjecls will bo discussed, The following ecmlcl'non wore
got tired of his officiousness, and he was refused its further | elected members: Dr. John W. Draper, of New ¥ ork;DDr.
use, since which time ho has become what one of our papers Scudder, of Cm'nhrldgn; Dr. Elll‘ou Cones, Dr, Henry Dra-
calls him—** a chronic grumbler.” gcr, of New York; and Mr. C. 8. Pierce, of the Const
vacancy for some time past in tho Board  Survey.

of?:pr:a‘;:s (:,:'ie:gnloat?e ifmhility of Mr. h?nrblo 1o take lhul The War Department will, it is said, at the coming extra
position on it to which he had been appointed, as he was | gession of Congress, call for an appropriation for the manu-
filling another office; and having now been appointed As- | facture of improved arms, so that their accumulation might
gistant Attorney General, he has formally declined the posi- | place the government in readiness for any emergency. It is
tion. It having been determined to fill the vacant office by | stated that there will not be more than about 8,000 arms of

a competitive examination, the Commissioner, Assistant the improved patterns on hand at the close of the present |

missioner, and Assistant Attorney General were ap- | year; aud that if the States should draw all they are entitled
pC:i':led 4% an examining board, before whom the following | to, the stock of improved arms held in reserve would be ex-
gentlemen who competed for the position were examined:  hausted. The style of gun now being manufactured is that
Messrs. Fox, Wilkinson, Dyrenforth, Burke, Bartlett, Hed- | known as the Springfield breech-loading rifle, and it is
rick, Tilden, Durnall, Bates, Wilber, Catlin, Bowen, and argued that these guns should be manufactured in sufficient
Antisell, all of whom are members of the examining corps, | quantities to render a gradual accumulation of them in store
except Dr. Antisell, who formerly served in that capacity, |8 certainty, as otherwise the government may find itself
but resigned many years since.  The examination is said to | without nrms at a time when they may be wanted very
have been entirely practical, and to have reference to office |badly. The ordnance officers are also complaining about
work only. The board will examine the papers as soon as . the meagre means of defense on our coasts and l}nrbors. as-
they can spare time from their current work, and report the serting that we have little or no means of operating against
three lsst to the Secretary, who will then nominate one to | the heavily armored ships that the European powers could
the President for appointment. | bring against us, excepting the ‘01'90‘1.0 boats, which are as

Application having been made by a printing firm in yom-iyetbul in the experimental state. It is stated that several
City to register as a label & print representing a race course, ;expcrimenul guns have been made; but they cannot be
without any descriptive matter thereon, the intention being | tested, as no money has been appropriated by Congress for
to sell the print to customers to ornament their goods, the  that purpose, [P
examiner rejected it on the ground that it should be regis-| In consequence of a recent decision of the Supreme Court
tered as a trade mark, if registered at all; but the Assistant | respecting the cight hour law, Secretary Sherman is about
Commissioner on appeal decided that such a print does not | to issue an order that hereafter no officer shall pay ten hours'
meet the requirement of a trade mark or copyright, and that | wages for eight hours' work, lhus- practically reversing the
it should therefore be properly registered as a label, as it is order of General Grant constituting eight hours a day’s
not to be considered as a work of art, but is to be used for work.

““ other articles of manufacture.” | One of our street railroads has received permission to try

Reports from nearly nine hundred counties in which win- the duinmy engines now successfully used in Philadelphia,
ter wheat is raised have been received by the Agricultural and will shortly introduce them on both their lines, if on
Department, of which about one quarter are unfavorable; trial they meet with approval.
but in the remainder the yield promises to be from aversge Washington, D. C.
to superior. Of three hundred and twenty counties in the |
Ohio basin, only forty-five report below the average. (Grass-
hopper ravages are reported in twenty-two counties of Kan-
sas, and the wheat-growing districts of Texas are said to be | 70 the Edilor of the Seientific American :
alive with these insects. There is, however, an increase of | Iam probably the oldest living locomotive engineer in the
the ares of wheat in the latter State, and the prospects are | United States, possibly in the world. In the year 1832, I
favorable in other respects. In the other cotton States, a | think, the Schen
dry autumn and variable winter have de
tion of wheat below the average.

The sixth report of the Government Inspector of the works
for the improvement of the South Pass of the Mississi
just received; from which it appears that, since Nov
18, 1876, about 16,000 cubic yards of materisl have been
dredged at points where the channel was the worst, A part
of the west jetty has been raised by mattresses and o lnyer
of stone, until it is of a height of from six inches to two feet

OCCASIONAL.
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Letter from the Oldest Locomotive Engincer now
Living.

>

pressed the condi- | eration, and in that year imported a locomotive engine from
England, made by George Stephenson, and named after him;
an engineer named Turner came with it and ran it for some
ppi is | months; but as he was & man in poor health, I frequently

of Clute & Bailey's machine shop and foundry, where the
worlk for that rond was gencrally done. The engine above
mentioned, T think, was the first in the United States placed

' and run upon any railroad. The Mohawk and Hudson was
above the average flood tide; and one hundred and sixty- | the first railroad built in the State, but was operated by horse

seven additional piles have heen driven. A table accom- power for several years, with stationary engines at both ends
panying the report shows that the depth between the jetties | for hauling up and letting down the passenger cars on the in-
has gradually deepened from nine and two tenths feet in | clined planes at Albany and Schenectady. I saw a short
June, 1875, to twenty and a half feet in March of this year. |article in some paper a fow years since, saying that the loco-
At the head of the passes, the west T head has heen extended motive engine above mentioned was still in the city of
up the stream, and its upper part made 4 solid dyke;  line Schencetady, Il up as a curiosity in some establishment
of mattresscs has been earried from the east T head down to | there, for T nssure you it was a curlosity, when compared
the head of Goat Island; u solid mattress dam hias been built | with those of the present day.

across the old cast entrance to the Bouth Pass; and sbout| 1 have nevor followed the ocoupation of an engineer either

80,000 euble yards of digging has been done,  The rising of

' by Professor Alexandor |
 On critical periods In the history of the earth, |

“On a micromoter level and topographioal eamora,” |

ectady and Saratoga railroad went into op- '

ember | was called upon to fill his place, a8 I was then superintendent

the river caused n sharp scour betwoen the T heads, 8o that
near twenty-four feet could be taken from the Mississippi
into the Boath Pass on March 7, 1877,

The National Academy of Sciences is now holding its
fifteenth annual sesslon, at the Smithsounian Institute in this

on a steamer or locomotive regularly, having always pre-
ferred that of a machinist, 8o 4% to be at home with my fam-
ily at night, although in my younger days I bave frequently
operated on both when necessity required it. 1 am now 77
| years old, and for the last 35 years have been living on my
| farm io the mountalns of Georgls, enjoying good health; I

| am hearty and nctive, and can do as good work as | ever did,
and can mount a horse na spry as when 45 years old. 1 pre.
sume vou have had n description or descriptions of the loco-

1 lnull\';’ alluded to, or I would send it, as well as my recollee

tion sorves me

Clarksville, Ga,
L . —
Memarkable Explosions,

| 70 the Editor of the Scient{fic American :

In the year 1873, some partics in this city concelved the
idea of pulverizing brimstone, which was done successfully,
The product very closely resembles flowers of sulphur, and
many tons of it have been sold, the greater part to
furmers. At the time of the first attempt, we had pulverized
about & hundred tons, and were fust about stopping the ma.
chinery when o terrible explosion took place; and in a few
| minutes the mill bullding was all in flames and completely
| destroyed.  The mill at the time was full of fine dust of sul.
| phur, especially the upper story, where it was flonting thick
Lin the air.  The explosion seemed to be mainly in the upper
'wtory, There was no fire in the building, nor was there any
person smoking, and the affair seemed s mystery (o every-
body. Many who pretended to be chemists and oxperts
said there was nothing to be feared from grinding sulphur;
but I maintained that either sulphuretted hydrogen was gen-
crated in some way by the attrition, or that the impalpable
! dust, mixed with the air, was the cause of the explosion, 1
told the mill owner that it would explode again if the ut-
tempt was repeated; but he did not mind me, and when he
rebuilt the mill he tried it again. When we were just about
stopping after finishing a lot of seventy tons, on July 25,
1874, another terrible explosion took place, with the same
circumstances attending it as on the previous occasion. The
mill was burnt to the ground. Since then the owner of the
mill never tried sulphur grinding again.

San Francisco, Cal. J. W. Mogxnssey,

Ponoumatic Transmission of Time,
7o the Liditor of the Scientific American :

In your issue of April 21, 1877, is an article on the trans.
mission of correct time in Vienna, Austria. Allow me to
state that the transmission of time by a pneumatic system
has been in use in San Francisco since February, 1874, -
where, in the London and San Francisco Bank Building,
one regulator transmits the time to 14 dials. This invention
(of Mr, H. Wenzel, of San Francisco) was patented in July,
1878, and ix so satisfactory that it has been also introduced
in the Nevada Bank Building, with 26 dials; in the San
Francisco Club House, with 8 dials; in Baldwin’s Hotel,
with 62 dials, and into a number of private houses, One of

these clocks, with a most ingenious, original improvement
on the escapement, termed ‘“ foree constant,” and connected
with several dials, to which any number of dials in the same
or sdjacent buildings may be added, is now in opemtion,
and can be seen at Mr. C. W. Schumann's office, 24 John
St., this city.
New York city.

J. Vax Bunex,

o A3l

(39

L. BECKERS.

R TR

Stream Power and Its Utllization,
To the Editor of the Scientific American :

An article appeared in the ScrexTreic AMERIOAN of April
28, 1877, under the nbove heading, for which you credit the
| Millstone. 1 know not to what the Millstone gave credit for
| the article; but I am sure that it ought to have given credit
for the article to the ScreNTiFIc AMERICAN of January 14,
'187L  If you will refer to that number of your journal, I
think that you will acknowledge that no one can be more
positive as to the origin of that article than your humble
servant. It is one of the weaknesses of humanity to be -
' pleased with due thanks for one's fugitive ideas and compo-
| sitions.
Worcester, Mass,

F. G. Woopwanp.

American Inventive Progress, |
““Under the above heading the ScieNTIFic AMERICAN of

May 7th has a long and interesting article, from which wo
make the following extracts: - ‘

“““To show with what rapidity inventors made improve-
ments on inventions embodying original principles,” says the
'writer, * it may be noted that, in the early days of the sewing
‘machine, 116 patents were granted for improvements thereon
in a single year; and out of the 2,010 patents issued in the
year 1857, 152 were for improved cotton gins y
164 for improvements on the steam engino, and rnovel
devices relating to railronds and improvements in the rolling
stock. In the yoar 1848, three years after the publication
this paper was commenced, but 660 patonts
but under the stimulus of publishing theso |
were patented, ten years lator, in 1858, L
creased sixfold, reaching 8,710, while up to Januar
as already stated, the nggregate of patents issued
to 17,467; since that time and up to the present
total is 181,015,

“ “ And curiosity horo loads us (adds tho o
our own work, extending back, say nty
a period during which 170,745 patents.
find, by actunl count, that 63,002 ap
made through the Sclentifio J
patents in the United States and
almost ten applications per day, Sur
entire period, and bears the relation of mo
to the total number of patents issued in th
the time of writing." "—PAiladelphia Evening J
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strong enveloping form, as shown in Fig. 100; tho difference
I8 that the reverse sido of the casting will bo uppermost as
compared with the other case.  The form must Nt that side
of the pattern which we wish to come noxt the cope.
Forms of an frregular or difficult shape are ofton ndvanta-

section in Fig. 187; to enable it to withstand the pressure
of the sand while rmming, we must fill the interior with a

 may be said of most of the ornamental iron.
{ and even cornices and window

. wbout % ora } inch thick. Itis true that|

used; but for o 'mmuhm.uwm
patterns have to be made from which the metal patterns are
3 t. Take, for example, the window sill shown in

——

form or block, shown at F, which is to be used in conjunc-
tion with the bourd, B, This form and board are no less
useful to the pattern maker than to the moulder; for lot the
form be onee obtained of the proper size and shape, and the
construction of the pattern is so far simplificd as to be mere-
ly a covering of this form with wood slightly thinner than
the required thickness of metal.  Most thin work is made in
this manner, if the patterns are of such size or
shape as to need the joining together of many pieces; it is
not the pattern itself that demands our first attention, but
rather the form that supports it.

Thin work demands great care and patience on account of
its fragile nature. Scarcely any hold can be obtained for
nails; and though the best glue is used, it cannot always be
relied upon. Dovetails for square corners, if they are end
wood to end wood, will be found very superior to glued
joints. Furthermore, as few joints should be made as pos-
sible, and the pattern should be well protected by several
coats of varnish. In working out thin mouldings, as for
instance, the portion of the sill from a to », which should be
of one piece, we plane up a piece of a suitable width and
thickness, and trace the outline of the moulding upon each
end of the piece; then, as it lies flat upon the bench, we
work out on one side to the lines which will fit the form, as
in Fig. 188, and then, by temporarily fastening the picce to the

form, F, to give it proper

geonsly made by sim-
ply pouring plustor of
Parls into the patterns
for which they are in.
tended. A great deal
of thin work is formed
by dry sand coring,
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the dry sand core is
discarded and the pat-
tern made to leave its
own core. This in-
Sures gmtcr accuracy,
is cheaper, and causes the interior surface of the casting to
be the same as the exterior.  When dry sand cores are em-
ployed, there is no difference between thin work and thick,
and therefore the methods described in former pages are o
suflicient explanation of the process,

-

Dutles of an Enginecer In the Care and Management
of a Steam Boller.

The following instructions may be of little Importance to
skilled engincers, as such are supposed to be thoroughly
versed inall the matters discussed; but to young and less
experienced engineers, we believe that tho directions, from
the Indianapolis Mechanical Journal, will be found useful,

The first duty of an engineer when he takes charge of an
engine and boiler is to examine his boiler and see that the
water is at the proper level. The water should be kept up
tothe second gauge whilst working, and up to the third at
night, The reason why the water should be raised at night
is 1o prevent it from becoming too low from leakage or
evaporation. In case the water should becomo dangerously
low, the engineer should immedintely draw the fire and
nllow the boiler to cool, and not admit any cold water to the
boilor or attempt to raise the safety valve, us it would be
positively dangerous. The reason why it would be dangerous
is, that it would lessen the pressure in allowing the steam to
escape from the boiler, thus allowing the water to rise up
and come in contact with the overheated iron, and probably
cause an explosion. In case the water supply shoula Le cut

off from the boiler for a short time, he should cover his fire |

with fresh fuel, stop his engine, and keep the regular quan-
tity of water in the boiler until the accident s ropaired and

tho water supply renewed. To get up steam, the engineer

should first see that the water is at the proper level; he

should then remove all ashes and cinders from the furnace, |

and cover the grate with a thin layer of coal; and after
placing his wood and shavings on the coal he will be ready
to start his fire. The advantage in placing a covering of
coal on the grate before the wood or shavingsis that it isa

saving of fuel, as the heat that would be transmitted to the |

bars is absorbed by the coal, and the bars are also protected
from the extreme heat of the fresh fire.  Anengineer should
allow his fire to burn gradunally when commencing to get up
steam from cold water, as by allowing the fuel to burn very
rapidly some parts of the boiler become expanded to their
utmost limits, while other parts are nearly cold. Of course,
n great deal depends upon the time in which he has to raise
his steam. An engineer should regulate his fire at a uniform

]g’ . support, we are enabled to
258 work out the opposite side
M SRS to the required shape. In

an adjustable table will be

of great assistance, as byf
its means we msy make a series of saw cuts so close together |

as practically to take out half the stuff, and form an excel
lent guide for cutting away the other half (sco Fig. 185). The
part from a to ¢, Fig. 157, should not bo formed by glueing

thin stuff together at the obtuse angle, but should be of one
plece.  Fig. 189 s u section of a cornioe lylng upon its bed

or follower board, B; it may be made of one plece, as inthe
previous example,

Ler. 789
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In moulding work of this kind, the procedure is as follows:
The hoard, B, with the form and pattern, is placed upon a
Jevel bed of sand so that it may not wind or twist under the
welght that is to bo put upon it, which will consist of the
nowel mummed full of sand. The board nnd nowel are fust
ened togother by cramps, and, the ramming fnished, the
whole Is turned over; the board and form are then romoved,
There Is no longer any necessity for the support of the lat
ter, is the sand, having been ocee mmmed, doos not press
np;m the pattern 10 ita fnjury, but keeps its position and be-
esmes a good and sufficient support to itduring the mmming
up of the cope, which Is now placed In position, and the
meulding continued in the usual manner. Instoad of the form,

= working out thin mould. |
ings, a circular saw with |

thickness, and not allow any bare places or accumulations
of ashes or dead coals in the corners of the furnice, as these
places admit great quantities of cold air into the furnace, and
render the combustion very imperfect. An engineer should
avoid excessive firing as much as possible, as it is attended
with more or less danger, because the intense heat repels the
water from the surface of the iron and allows the boiler to
be burned. He should keep about three inches of anthracite
coal and about five inches of soft coal on his fires, but he
whould regulate the thickness of the fre according to the ca-
pacity of the boiler. If the boiler is too small for the engine
the fire should be kept thin, the coal supplied lo small quanti-
tios and distributed evenly over the gmate, and the grate
kept as free as possible from ashes and cinders; but if the
boiler s extra large for the engine, the thickness of the fire
makes but little difference.  If the fire becomes very low, he
should neither poke nor disturb It, as that would have a
tendency to put it entirely out; but he should place shavings,

| sawdust, wood or greasy waste on the bare places, with a

thin covering of coal; then, by opening the draught to its
full extent, the fire will soon eome up.  If it should become
nocossary 10 burn wood on a conl fire, it is always best to
make an opening through the coal to the grate bars, so that
the nir from the bottom of the furnace can act directly on
the wood and Inoress should give
great attention to the re ulation of the draught in the fur-
nace, us it Is one of the most Important parts of an enginoer’s
duties, for in fact it Is noxt in lmportance to the regulation
of the water in the botler,

It is well known that immense quantities of fuel are reck-
lessly wasted by ignorauce and carelessness in the manage-
ment of the drmught,  Heshould not bave any more desught
at any time than would produce a sufficlont e mbustion of
the fuel to keep the steam st the working pressure, as by
opening the damper to its utmost lmits great quantities of
heat are carried into the ohimney and Jost.  An engineer can.

eombustion, He

F. which fills the Interior of the pattern, we wmay provide a | not carry out this plan (n all cases—only In furcaces

often from necessity;
but when practicable, |
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and boilers that are sufficiently large to furnish the necessary
[amount of steam without foreing.

Of course, where the holler Is too small for the engine, or
{has not suflicient heating surface, it is impossible to econo-
In some cases 1t is a good plan to throw a jet of
steam under the furnace bars when the draught is insuficient
to produce the necessary combustion of the fuel, It is con-
sldered an advantage, hefore elearing o fire, to throw some
water under the grate bars, as the oxygen of the steam thus
generated under the furnace will usite with the oxygen
of the atmosphere, and nsure n more rapid combustion of
the fuel after the fire is cleaned,

Steam or water should not be thrown under the grate bars
of locomotive boilers when such beilers are used for sta-
tionary engines, as steam or water in the ash-pit forms a Iye
with the ashes, and corrodes the iron and destroys the water
{legs of the boiler. An engineer should always keep his pit
| clean, us by allowing the ash pit to become filled with ashes
| and cinders the air becomes heated to a high temperature
before entering the fire, which naturally interferes with the
tecombustion of the fuel. The grate bars also become over-
ihﬂlml, and in many cases budly warped or melted down.
1 He chould at all times watch his safety valve carefully, and
|kecp it in good working order. He should do this at least
| once a day; the morning is the proper time, and then he will
feel safe during the day. We have often seen safety valves
| with all kinds of weights on them, and it at once gave us a
‘poor opinion of the engineer. No first-class engineer will
\do this. It should be one of the main reasons for discharg-
ing him. Inblowing out a boiler, remove all fire from the
furnnce, and sec that the steam s at the proper pressure—
| say from 45 to 50 Ibs.  Always close the damper,

At least one hourshould pass between drawing the fireand
| blowing out the boiler. This will allow the furnace to cool

and prevent the boiler from being injured with the heat after

' the water is all blown out. The higher the steam pressure,
the higher the temperature of the iron, so that by blowing
out the boiler under a high steam pressure the change is so
sudden that it has a tendency to contract and cause the boiler
to leak. Thoe boiler should not be filled with cold water im-
mediantely after blowing out, as the introduction of cold
water into the boiler before the temperature of the iron he-
comes lower would, in all probability, cause the boiler to
leak. The boiler should be blown out whenever any ap-
pearance of mud is found in the water. When fresh water
| i8 boiled, it is supposed to deposit its minernl, and after that
Lit is not advisable to blow out the pure water and fill the
boiler with water holding matter in solution and suspension;
and for this reason once in two or three weeks is aften enough
to blow out the boiler. When filling the boiler, some cock or
valve in the steam room should be opened and allow the air
to escape. If not, the air would retard the ingress of the
| water, and also collect in the steam-rcom of the boiler, and
prevent the regular expansion of iron when the fire is
started.

The steam-room in a boiler is that porticn of the boiler
occupied by steam above the wuter. The water room is that
portion of the boller occupied by water, The fire line of
the boiler is alongitudioal line above which the fire cannot
rise, on account of the masonry by which the boiler is sur-
| rounded. The tubes of a boiler should be ¢leaned at least
~once a week; all ashes and soot shculd also be removed
from the outside of the boller, This all makes a great sav-
ing in fuel, as it allows the fire to act directly on the iron.
Boilersshould be cleaned at least once in three months. Al
stays, braces, seams, andd angles of the boiler should be ex-
amined carefully. He should also sound the shell of the
boiler with a very light steel hammer. It is a good way to
determine the condition of the fron,

The steam guage should he tested atloast oncea year. It
should be done by a test-gauge, made expressly for the pur
pose. The water gauge should be kept clean, inside and out,
and all points belonging to same. By opening the drip cock
and closing the water valve and allowing the steam to rush
down the glass, the steam will carry out the mud and sedi-
ment. They should also be swabbed out with a piece of
cloth or waste on n small stick when the boller is cold; but
care should be taken not to touch the inside of the glass
with wire or Iron, ns an abrasion will immediately take place,

: - -— -
Decay of Timber,

Wet and dry rots are the two forms of decay which attack
timber that is exposed to the action of the weather, and the
cause of both may be sald 1o be heat with moisture. Con-
fined air and evaporstion camse dry rof, and Imperfect
evaporation wet rot 1o a greater or loss degree,

Investigation shows that as & preventive against these rots
the timber should be well sesoned, and If used where liable
10 bo under the influence of sun and min should be well
well painted, or, if not painted, should be impregoated
with linseed or oil of tar.  The best preventive, however,
is found to be that of allowing & free clreulation of air
around the timbers, and the walls to be allowed to dry
thoroughly before the Introduction of the timbers; should
the timbers have taken eithor of these rots very little
can boe done to preserve them. In case the rot is per
coived 1o be at the end of beams only—where in fact it gen-
crally commences—1he best method of preserving the rest of
the timbers §s to effectunlly cut away the decayed portion
and searf with sound; If, however, this should not be prac-
ticable, the woord may be seraped and cleaned of all fungus

or oxtraneons matter and then impregnated with any of the
usual oile. —Cinevnnati Trode List,

mize fuel,




D i i AT S =

N

204

Scientific Awevican,

[May 12, 1877.

I —

—————————————————————————
IMPROVED FIRE ESCAPE.

We noted Iast week the necessity existing for some simple
and efficient fire escape, which could be rolled in gmall com-
pass 5o as to be conveniently stowed in the traveler's satehel
or trunk. The invention illustrated in the annexed engrav-
ings aims to supply this need. It consists of about a hun-
dred feet or less of wire rope, one end of which is turned up
to form a loop which is secured by wire scizings. In this
Joop, which is lined with Jeather to prevent chafing, aspring
hook is secured. Along the rope, crossbars or rests are
lashed with wire, at intervals of about 15
inches. These bars are of iron, having a por-
tion of their surface flattened near the centers
on one or both sides, and are inserted through
the strands of the rope (Fig. 2).

The apparatus can be very quickly got
ready for use, as it is only requisite to screw
an eye into the woodwork or flooring of the
room, attach the snap hook, and lower the
escape out of the window, whence it forms a
ladder, Fig. 1. The inventor also provides n
strap, Fig. 8, which carries a staple to which,
after the strap is passed around a trunk, the
end of the fire escape rope is attached. The
trunk is thus easily lowered; and after reach-
ing the ground, it serves asa means of steady-
ing the ladder. By the same means, women,
children, or invalids may be lowered from
windows.

Patented through the Scientific American
Patent Agency, October 24, 1876. For fur-
ther particulars, address the inventor, Mr. H.
R. Houghton, West 42d street, New York city.

Age of Labor-Saving Appliances.

The Manufacturing and T'rade Review thinks
that the greatest reason why there is such an
over-proportionate abundance of all kinds of
products as compared with former times, and
comparatively so few workmen are employed,
is that these products are the results of me-
chanical appliances, one of which does the
labor of numbers of workmen. Instead of
hoes and spades, and sickles, and scythes, and
flails, the cultivators, planters, reapers, and
mowers, and thrashers are used. So with the
production of the nail, horseshoe, cutlery,
tools, clothing; in fact, what is not made by
machines for the purpose is very far behind
the age. The business of the world now isin-
venting, improving, and running machinery
and appliances to make machinery and tools,
and in producing the articles they make; and
the aim of the present workman must be to
thoroughly know the use and care of ma-
chinery, the strength and adaptability of ma-
terials for the manufacture of appliances. If
the world seems to be already supplied with all these, then
his business is to possess the machine or appliance and use
it in producing the thing which his taste and judgment may
suggest. It i8 useless to resist this march of machin-
ery. Only the man who accepts, adopts, and enters most
heartily into its use and product, will keep abreast of the
present progress. :

s e
IMPROVED CALCULATING MACHINE,
The drudgery of mental computation, of all labor, is per-

Fig 1 = |

upon the recording wheels. A half turn of the crank back-
wards erases this result, bringing all the wheels to 0, ready
for the next operation,

Division is the reverse of multiplication. The dividend is
sot up on the wheels, the divisor on the rings, and the quo-
tient records itself on the upper recording wheels. The ma-
chine of the size illustrated will use numbers of eight or less
figures, and show the result in full, if not over ten figures,
and its upper figures if more than ten places are necessary.

The dimensions of the instrument are 13x5x7 inches, and

HOUGHTON'S FIRE ESCAPE.

it contains but eighty working pieces of mechanism, none
of themsmall or delicate. Made mostly of brass and iron, its
smaller parts are of steel, portions of which are tempered.
Tts results are shown in plain figures, stamped on unpolished
silver-plated surfaces and filled in black. All prominent
parts are nickel-plated and polished.

The machine was invented in 1870, but was not manu-
factured for general use until this year. It was introduced
to the public for the first time at the Centennial Exhibition;
and the official report, signed by such well known men as

haps the most enervating and uninteresting; and an effectual
device to remove or even lessen the mental
effort will be readily appreciated by mathe-
maticians, engineers, bankers, actusries, and
accountants,

The calculating machine, properly so called,
must not be confounded with the simple slide
rules, adding machines of various kinds, in-
terest tables, and other devices called by the
same name. This instrument is o plece of
mechanism that performs its task in a direct
and complete manner, taking in a great
range of work, and using and giving numbers
at full length and in plain figures.

The construction and operation of the np-
paratus ns illustrated horewith are both sim-
ple. There Is an upper cylinder, which is
turned by the crank, and which itself drives
a smaller shaft underneath. A slide, that can
be set in eight different positions on the cylin-
der, earries cight figured rings that can bo set
1o represont any number of oight or less
decimal  places. Each turn of the crank
adds the number set up on the rings to the
number represented on the ten recording

whoels earried by the lower shaft.  The mul-
tiplication process will best be understood by
an example. To multiply 847 by 402, the three upper rings
nre set ot 8, 4, and 7, respectively. The eylinder In then
turned twice to multiply by the units figure of the multiplier,

President Barnard, of Columbia College, Professor Hilgard,

NEW CALCULATING MACHINE.

of the United Btates Const SBurvey, Professor Joseph Henry,
Professor 1. O, Watson, and Sir William Thomson, says:
“ It is simple In construction, not lable to get ont of order, |

claimed to have an advantage of three to one over common
logarithms; and it is quicker and easier to use natural num.
bers and natural sizes, tangents, cte., on the machine than to
use the common logarithmic method.

The patentee and manufacturer is George B. Grant, §4
Beverly street, Boston, Mass. He will supply any further

information.
—  —t O —  ————————

New Theory of the Origin of Petroleum,

The origin of the immense quantities of hydrocarbon oils
which are found saturating strata of sand.
stones, or pent up in cavities ‘of the older
rocks, or escaping to the surface and collect.
ing upon pools of water, has been the subject
of frequent discussion. The theory generally
accepted, and endorsed by such names gy
Hunt, Newberry, and Silliman, is that it is of
organic origin, either vegetable or mineral,
It has even been suggested that the bad smell.
ing petrolenm of Canada owes its origin to
decayed fish. According to T, Sterry Hunt
(dmerican Journal of Science, March, 1863),
““the pyroschists of Bosanquet belong to the
Devonian series, and contain the remains of
land plants, so that a partially decayed vege-
tation may be supposed to have been the
source of the organic matter which is inti-
mately mingled with the earthy base of the
rocks; * * * but in the pyroschists of the
Utica formation, the chief organic remains to
be detected are graptolites, with a few brach-
iopods and crustaceans.”

Inview of these facts we are not a little
surprised at the new and yet plausible theory
advanced by the distinguished Russian chem-
ist, Mendelejeff, before a meeting of the Chem-
ical Society of St. Petersburg. The appear-
ance of oil on the surface of the earth proves
that it has a tendency to rise through the
various strata of the earth, and this is no
doubt due to its being lighter than water,
which, being everywhere present, forces it up-
ward. For this reason we are compelled to
suppose that it was formed lower down in the
earth than the places where it is now found.
Another reason for this belief is that the sand-
stones, in which much of this mineral oil is
found, contain no charred organized remains,
which must be present where the oil was pro-
duced, if it be of organic origin. Since pe-
troleum is found in the Caucasus in tertiary,
and in Pennsylvania in the Devonian and Si-
lurian, its origin must have been in the older
rocks at a still greater depth. But in those
ancient periods, like the Silurian, not many
organized beings could have existed. Hence
Mendelejeff thinks that it is very improbable
that petroleum is the product of any decomposed organic
matter.

Mendelejeff starts with Laplace's theory of the formation
of the earth, applies Dalton’s law to the original gaseous con-
dition of the constituents of the earth, and calculates the
probable arrangement of the metals in the earth from the
density of the globe and the vapor density of the ele-
ments.  Starting with the assumption, which is not im-
probable, that iron is the most abundant of metals,
since it is present in large quantities in the sun and in
meteorites, and admitting the existence of carbon com-
pounds of this metal. not only will it be casy
to explain the formation of petroleum, but
one can understand all the peculiarities of its
occurrence in those places where the earth’s
strata has been broken by the elevation of
mountain chains. Breaks made in this way
permitted the water to permeate to the car-
bonaceous metals; and at tho high tempera-
ture, and under heavy pressure, it acted upon
them, forming oxides of the metals and satu-
rated hydrocarbons. The latter rose as va-
pors to the higher strata, where they were
condensed, saturating the porous sandstones,
which are capable of absorbing many oily
products,

Many other phenomena of nature are ex-
plained by this theory of the farmation of pe-
troloum, such as predominance on the earth’s
surface of elements with small atomic weights,
the occurrence of oil in straight lines or arcs
of hugo ofrcles, its depondence upon voleanic
notion, which has been noticed by Abich and
others, the magnetism of the earth, and many
other naturnl phenomena.

Salleylle Actd.
M. Blandeau, of Paris, siates that, according to dentists,
this ngent has injuriouns effects on the teeth, English ob-
servers have noticed its effect on the bones, and necrosis of the

If now the slide I carried nlong one noteh, where each ring | Its use groatly saves the mental lubor of computation, and | tibia has boen nssigned toits use. It ovidently PORseAsES Con-

will st on the next higher recording wheel, and turned 0
times, 847 will be multiplied by 90, and the product at the
same time will be ndded to the product already scored.  An-
other shift of the slide and four turns will muni»lrh' the opern
tion,and show the result, 170724« (347 »2) +-(347 2 00) 4 (347 » 400)

lossens the linbility to error. It In deemed suporior to all |
other instruments of itx class yot produced.” Other well
:u....wn experts wiate that o saving in time of more than
| wixty per cent In effectod over ordinary methods,

Upon work of four or five declmal places, the maching lul

sldorable affinity for the ealcareous salts of bone, and we see
the urine loaded with lime salts in an ultra-physiological
proportion, from the internal use of the acid.  The

of wodn presonts the same dangers; and too much caution
cannot bo taken In the use of any salicylio proparation.
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Mr. P. T. Barn

rk menagerle, or rather Mr, P. 1. um,
propriotor of most of the animals exhibited freo to
the public during the winter, has rocently bocomo possessed
of u litter of panthers, two lions, & baboon, and a dromedary,
all born in the cages.  Of the baby lions and panthers, en-
gravings are given berewith, The lons are now nearly four
months old, and are about as tall as a moderate-sized torrier

dog. They are exceodingly fut, and, like all young of their
e covered with a short downy fur, profusely mot-
tled. They possess, in brief, all the characteristics of kittens,

excopt gracefulness of motion; for they are the personification
of clumsiness. Tholr logs aro thick, short, and bent, their
paws, which already possess formidable claws, appear too
large, and their bodies nre long and ungainly. The temper of
the Infants, despite thelr innocent and childlike expression, is
none of the best; for they show ranges of white sharp teeth,
and spit viciously on any stranger approaching their
eage. The cubs are of especial interest to zodlogists
from the fact of their being the offspring of a cross be-
tween the Asiatic and African species of lions. This
mingling of broed hus not before been attempted, and the
chamcteristics of the young will be carefully watched.
The panthers are of the ordinary variety, peculiar to

this country. As is the case with most untamable
brutes, they breed unfrequently in captivity, The cubs
are of the same age as the young lions; and were it not
for their peculiar markings, resembling closely those of
some species of young deer, they might well be mis-
taken for good sized cats.  Their behavior, when stirred
up, is a ludicrous mixture of fear, curiosity, and defi-
ance, A slight poke from the end of a cane causes the
cub touched to beat a speedy retreat towand the mother;
then it turns and watches the stick with intense inter-
est, relieving its feelings by an occasional spit.  Finally
one paw flies forward, and a spiteful dig is adminis-
tered, and then another retreat takes place. This is
continued as long as the intruding object remains in
the cage.
It is curious to notice, both in the lioness and in the
panther, that peculiar pride in showing their offspring
which the domestic cat manifests in the most unmis-
takable manner. It seemed also as if the old animals regard-
ed raps on the bars of the cage, or the introduction of canes

to induce their progeny to take better attitudes for sketching
purposes, in the light of grateful attentions; as, no matter
how much the young ones spit and scratched, the mothers
never showed the slightest resentment, but quietly crouched
and stared at the interloper in abstracted calmness. The
writer saw the lioness deliberately wake up her cubs, who
were cuddled into an undistinguishable ball of fur, and
spread them apart with a blow of her paw, for no reason
that could be divined other than that she wished to display
them. They manifested no hunger, but sat up, as they are
shown in our engraving, and blinked like sud-
denly awakened babies, until their eyes be-
came accustomed to the light. n
— eee — — i
Plating of Iron and Steel with Nickel ‘m |
and Cobalt by Immersion, T W

Mr. F. Stolba—in a German periodical LI
which we should be glad to give credit to, if !
there were not six words and fifty-seven lot- /
ters (including forty-two consonants) in its
name—proposes the following simple process
for nickel-plating polished iron and steel arti- /i
cles. To a dilute solution (5 to 10 per cent) :
of as pure chloride of zine as possible, there is
added enough sulphate of nickel to color it
strongly green. This is heated to cbullition /
in a porcelain vessel. Theobjects, being com-
pletely cleaned of grease, are then suspended
in the liquid so that they touch cach other a8
little as may be; and the boiling is kept up for
from half an hour to an hour, water being
from time to time added in place of that evap-
orated. The nickel is precipitated in a bril-
liant white layer wherever the surface of the
object is not greasy or rusty, The operation
can be continued for several hours if desired; but the plating
will not thus be rendered much thicker.

After removing the objects, they are washed with water
bolding chalk in suspension, and carefully dried. They may
afterward be cleaned with chalk, and they take a fine yellow-
jsh-toned polish. The chloride of zine used should contain
no metal precipitable by iron. When it cannot be obtained
of sufficient purity, it may be made by dissolving zinc scraps
in hydrochloric acid, and allowing the solution, containing
an excess of metallie zine, to rest, in order that the metals
precipitable by the zinc may separate.  Filter at the end of
24 hours, and the solution is ready for use; each portion of
zine dissolved corresponds to about 2°1 parts of chloride of
zinc.

The sulphate of nickel should also be us pure as possible,
and the cold solution ghould not preeipitate when a plate of
iron is plunged in it, as would happen, for example, if it
contained copper.  When during the operation the liguor
becomes o pale green, owing to the precipitation of nickel,
more sulphate must be added until the intense green is re-
gained. When the used liquid is exposed to the action of
the alr, it deposits hydrated oxide of fron, coming from the
dissolyved metal, It should be fltered, and more chloride of
zine and sulphate added, when it may bo sgain used,
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In the same way, pollshed iron and steel objects may bo
vovered with a brilllant plating of cobalt, by using s sulphate
of cobalt solution. The appearance of this plating differs
lttle from that of polished steel,  The distingulahing char-
noterlatio s the lght rose-colored tint,  The author states
that the plating wears well.
—— e ——t———————
A New CUlass of Blowplpe Hongonts,

Of all methods of analysis, that performod in the dry way
by means of the blowpipe deserves the palm on the kcore of
simplicity. The reagents are only four or five in number,
the apparatus so small and portable that it can bo carried in
the breast pooket; and yet In most cases, with o littlo skill,
the results aro quite as satisfactory as those obtained in o
completely equipped laboratory, There are, however, some
cumon, unfortunately but few, where the blowplpe reac-
tions are not me simple as might be desired: such wre those
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with boron and the iodides; but Messrs, Ihles and Deveroux
recently have overcome these.  One necessity of every blow-
pipe set has always been a bottle of strong mineral acid for
decomposing carbonates, detecting limestones, ete. On a
journey, as atall times, acids are unsafe companions in
pocket or portmanteau. A recent discovery of Dr. H. Car-
rington Bolton helps us over this quicksand, and enables the
analyst to dispense with liquidsentirely. The new departure
(which is original, we believe, with Dr. Bolton) consists in
the use of dry crystalline organic acids, such as tartaric, cit-
ric, and oxalic. 'When required for use, a few crystals are
thrown into water; the mineral to be tested, which must be

in a very fine powder, is introduced; and then, with or with-
| ||
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Dangers from the Dend.

That the dead should kill the lving seems o paradox; yet
nothing Is more true,  Indeed, wo venture to say that every
year, in our lund, corpses murdor more peaple than assassing
do, Not only have Intramural {nterments polsoned whole
blocks and quarters, not only has drinking water contami-
nated by graveyards yearly spresd disease and desth through
country hamlets, but, before the process of decomposition
commences, there is often o great and pressing danger from
infectious disease, We quote a rocent Instance:

“ Dr. Goldie, the Medical Offlcer of Health for Leeds, Eng-
land, in his report to the local authority, states that every
one of thirty people who attended the wake of an Irish girl,
who recently died in that town from typhus fever, wore at-
tacked by the same disease, and no fewer than nine of the
cases ended fatally.”

Bo strongly have the needloss dangers of exposure st fune-
rals Impressed the medical mind, that the Health Board
of New York have now Issued o circular recommend-
ing that no publie or church funerals should be given
to persons dying of either diphtheria, scarlet fever,
moemles, or whooping cough.

In Chicago, nlso, where scarlet fever and diphtheria
have been severe this past winter, the recommendation
of one hundred medical men in council was in these
words:

*There should be no public funerals of any patient
who has died of any infectious or contagious disease.
Remember that the separation of the sick person from
the well is the most certain means of preventing the
spread of the disease.”

A writer in the Baltimore Phywician and Surgeon, last
December, went so far as to advocate the passage of a
law on the subject (the avernge American man looking
upon a ““law ” as the cure-all on every occasion). He
thought it should embody the following provisions:

1. Whenever any one dies of contagious disease, the
publication announcing the death should state the cause
of death,

2. No person except the immediate family should be
permitted to attend the funeral, and the handling and

burying the body should be intrusted to persons who

devote themselves to that business.

3. A sufficient number of carriages should be kept for the
special purpose of attending these funerals, and the hiring
them for other purposes should be prohibited, under the sa.
verest penalties.

These are good suggestions, but people should learn and
obey them out of a natural sense of sanitary propriety, not
out of obligation to a statute.—Medical and Surgical Reporter.

On Vegetarianism.

A discussion on this subject took place at a recent meeting
of the Medical Society of London. True vegetarians, it was
urged, eat neither butter, eggs, nor milk.

Sir Joseph Fayrer related his experience of
the effects of this diet among the natives of
India, and said he had no doubt that people
could live on vegetables alone. He had seen
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out heat, as the case may be, solution is accomplished. The
facility with which the mineral dissolves in one or the other
acids aids to determine its name. Even sulphides and sili-
cates may, in several cases, be brought into solution by or-
ganic acids; and when the acid alone fails, it can be mixed
with saltpeter (potassic nitrate) and the mineral thus decom-
posed.

A new fleld of very wide extent and unlimited interest
opens here, and we hope Dr. Bolton will explore it to its
furthest boundaries, Perhaps a new kind of analysis will be
developed, to which we would give the term organo-wetish-
dry testing,

>

SoMEBODY has perpetrated the following on Captain Eads'
work on the Mississippi: ** Those willow mattresses at the
mouth of the Mississippi make the bed of the river more
comfortable, to be sure.  But still the shipping don't lie
there nearly o8 long as formerly, If they are bound to Now
Orleans, they ‘ getup ' as soon a8 possible.”

B
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Zxxc, it is said, may be purified by precipitating its sul-
phate with an alkali, mixing the oxide thus produced with
powdered chireonl, and exposing the mixture to u red heat
in n covered erucible,

some of the finest specimens of the human
race, a5 regards strength, power of endurance,
and physical development, among the inhabit
ants of the northwest provinces of India, who
were pure vegetarians; but he accounted for
their condition from the fact that their food
x consisted chiefly of leguminous seeds, such as
peas, beans, and the like, which contained s
lurger amount of nitrogen than other vegeta-
bles.

The President, Dr. Buchanan, remarked
that in the discussion severnl factors should
enter—as age, which was o considerablo cle-
ment, a8 no doubt people advanced in years
appear to thrive on a vegetable diet, whereas
children require almost a pure animal diet.
Again, climate was a great factor; and in the
treatment of discase it could be strongly ad-
vocated; while, lastly and chiefly, temper-
ance must be strictly enforced, avoiding ex-
cess in the use of animal food, and taking, in fact, a middle
course,

e
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A Torpedo that Travels 275 Miles an Hour.

The most terrible invention for warfare that has ever been
devised—if we may trust the reports of our English con-
temporaries—has recently been submitted to the Admiralty
by a clergymap, the Rev. C. M. Ramus. The Whitehead
fish torpedo has already proved its capability of travelling
bencath the surface of the sea at the rate of 20 miles per
hour; but the ““rocket float,” as the new maching is called,
weighs 50 tons, and is propelled on the surface at the rate of
275 miles per hour for a distance of four miles. The appar-
atus is o timber or iron vessel, the bottom of which is a se-
ries of inclived planes.  In the head is the explosive, and
enough gun cotton can be carried to blow up the largest iron-
clad in existence, while the rocket, by the combustion
of which tho craft is impelled, is laid along the deck. The
vessel is sadd to be easily guided by o rudder of very thin
sheet metal,

If the coming British exporiments substantiste the fore-
going, it would seom that armor-plated ships have had their
day, and that the naval vessel of the future should be of
cork,
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: [For the Setentific American. ) teeth, and the cutting edges are well supported by the metal I merer believes that tannin or tannic acid is o very valuable

A CURIOUS PIECE OF MECHANICAL MANIPULATION.— | j.hind them; whereas, in dies cut as shown in Fig. 4, the reagent for this purpose. Tannin is really & group reagent

" QUTTING RIGHT OR LEFT HAND THREADS
WITH RIGHT HAND DIES.

If there were any one mechanieal operation that it would
seem the height of absurdity to attempt to accomplish, it
would appesr to bo that of cutting a triple left hand thread
with an ordinary pair of right baid dies; but it has been
done, and, indeed, is very oasy of accomplishment.

A short time sinoo Mr. J. J. Bingley, Master Mechanic of

teeth are very linble to break off, as well as to dull very rap-
idly. Therefore it is that such d.es aro wrong in construc-
tion., The dies sent to us by Mr. Bingley are of this con-
struction; and it will readily be perceived that, even when
applied to bolts of the same dinmeter ns the die ltself, the
tooth bear upon such fine points, and the back of them is so
well clear that, by taking a very fine cut and putting o

the Hanover Branch Railrond, wrote to me, saying that a
workman in Hanover, Pa., had accidentally cut a freble left
hand thread with a pair of right hand single thread dies, and
requested a solution of the mystery. Upon request, Mr.
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Bingley forwarded both the screw and the dies, and the
mystery was readily solved, resolving itself into a mechan-
jcal operation which may in many cases be turned to excel-

pressure upon them, they would act as chasers, well canted |
over; and they would travel in whichever dircction the |
pressure determined.  As the die teeth, however, enter the
bolt, the sides of the thread would come into play, and
would steady and force the dies to cut correct grooves,
These dies are tapped with about } inch taps, and the iron
upon which the right and left hand threads are cut is full &

for a large number of bodies of animal origin, which readily
suffer decomposition or decay, such as albumen, gelatin, ete.
These can ensily find their way into the water of the soil,
rendering it impure, and, nccording to our present views,
must rendor such water very dangerous,

Taonin has been recommended before this as o test for
water, but has ns yet attracted but little attention, although
Kiimmerer proceeds to prove that it is very excellent for
this purpose. He thinks it would be very interesting to
prove dircetly whether putrefactive matter be present in well
water which is near enough to receive the drainage of grave-
yurds, factories where glue, blood, and similar substances are
used, and in many other cases,

Lefort recently directed attention to the probable presence

inch in diameter; and as a consequence, we have the con-| of gelatin or glue in water from churchyards. In an an-
dition of things shown in Fig. 7, in which the very points | alysis of water taken from a well at a distance of ten rods
of the teeth only have contact with the bolt.  As a result, | from the churchyard of 8t. Didier, made by him in 1873, he

the thread may be cut the full depth, without the sides of
the thread upon the bolt and those upon the die coming into
contact at all. If, then, the dies are placed upon the bolt,
and set to take a very light cut, the direction of the up or
down pressure placed upon the dies will determine the
direction in which the dies will travel and the thread be cut.

lent account. In Fig. 1 are shown the dics, and in Fig. 2
are a single right
hand and a treble
left hand thread cut
RS AN with them. The
QAN il machinist who cut |
the first treble left |
hand thread did so from a combination of manipulative
errors, each one of which was necessary to his accidental
discovery. First, the dies with which he operated were of a
wrong shape, and secondly, the iron upon which he cut the
thread was larger in diameter than such a pair of dies should
be applied to; thirdly, he wound the dies the wrong way;
fourthly, he put a pressure upon them in a direction wrong
with relation to the direction in which the dies were wound
upon the work.

Referring to the first point: Dies for use in hand stocks,
that is to say, adjustable dies that are made in two pieces,
and are intended to pass more than once along a thread be-
fore fizishing it, should be, and are almost universaily, cut
with a hub or master tap larger in diameter than the bolt
they are intended to cut threads upon, for the following

2, reasons: In Fig. 8 is shown a
LT3
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pair of dies tapped with a § inch
master tap or hub, and in Fig. 4
is shown the same pair of dies,
opened out and placed upon a §
inch bholt. Dies made in this
manner, it will be observed,
when opened out to take the first
cul upon the bolt, have nothing
to steady them, since only the
very corners of the teeth contact
with the bolt; and the sides of
the thread and the length of the
teeth of the die have a great deul
of clearance upon the bolt, and the consequence is that they
operate very unsteadily until the thread is cut to some depth
upon the bolt. The edges of the tecth, at A and B, perform
all the cutting duty; snd as the thread approaches comple-
tion upon the bolt, the friction becomes very great unless
the dies arc given clearance in the thread. Tt is usual, there-
fore, 1o cut such dies with & master tap of larger diameter
than that of the bolt upon which the dies are intended to
operate. How much the excess of the diameter of master

| wards, the thread cut will be a left hand one, and rice versa;

If the dies are wound from right to left while pressed down-

and whether the thread =so cut will be a single, double, treble,
or quadruple one, depends upon the size of the bolt and the
amount of the pressure; for though the size of the bolt may
afford sufficient clearance to the sides of the die teeth to cut
a quadruple thread, yet, if the vertical pressure placed upon
the die moves it at the necessary speed, only a double thread
will be cut. In other words, the thread cut will be in all
cases proportionate to the amount of vertical movement of
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the dies. Of five threads cut with the dies shown in Fig. 7,
three were treble left hand ones, one was a double left hand,
and one a single right hand one, I find as a rule that the
thread is apt to be as coarse as the clearance between the
threads will permit; and this occurs because of the difficulty
of judging the exact amount of vertical pressure necessary
to cut any particular pitch. And since the pitch of the
thread cut cannot in any event exceed such an amount as
will bring the sides of the threads into contact, it becomes
easier to cut that extreme pitch than any less one. In cut-
ting the left hand threads, it is necessary to reverse the
natural order of things by moving the dies backwards when
the pressure is placed forwards, and vice versa. By a simple
attachment to regulate the vertical motion of the dies when
starting, the double or treble threads might be cut with

aceuracy and certainty. J. R.
e
On the Use of Tannle Acld for Testing Potable

Waters,

tap should be is a disputed question. In some cases an | The importance of using pure water, in order to prevent
amount equal to twice the depth of the thread is used, and  disease and death, cannot be too frequently impressed upon
In others once that depth is preferred. The dies shown in | 'he minds of the public. At all seasons, but more especially
Fig. b are twice the depth of the thread larger in diameter | in the spring and summer months, persons who use well
than the size of the bolt; and as a result, when placed upon | Water are in danger of taking into the system the germs of
the bolt, the teeth fit closely to it, and therefore operate very typhoid and other fevers. Thess dangerous constituents

seldom influence or mar the taste of the water, and are not
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suspected until they have lain one or more victims on a bed
of sickness,

In a recent number of the Journal filr Practische Chemie,
Hermann Kimmerer says, in regard to the reagents employed
by chewists for testing potable water, that for the most part
they mercly show the presence in water of organic matter;

| but some Kinds of organic matter may be present in large
| quantities without causing epidemics or sporadic diseases,
Most methods for the chemical analysis of water do not de-
1' termine the nature of the organic matter which is dissolved
in the water, and, at most, a conclusion is drawn s to the
| presence or absence of nitrogenous organic matter from the
odor emitted on charring the residues left by evaporation of
the water. This is very uncertain, because the presence
of two kinds of compounds froquently frustrates this dis-
tinction, or the presence of a large amount of nitrates pre-
vonts the production of the characteristic odol o
steadily, the catting edges being in this case st Cand D, It | oxidizing l(hc compound, b
Is ohwious that here the dios require to close nearer together | For hiygienic purposes, it is very frequently of the greatost
than would otherwise be the came; henoe a piece of metal Importance to know whether water contalns putrefactive
equal In thicknes to, or rather more than, twice the depth | matter, espocially of animal origin, since the present state of
of the thread Is placed between the dies while they are being | Sclence points 1o tiese as the probablo bearers or producens |
drilled and cut by the master tap, With dies cut in this of the real causes of disease. Hence the Introduction nlm'l
manner, the sides and length of the teeth fit wo ¢ losely to the  agents which shall enable us to detect animal matter with
thread, as shown in Fig. 8, as to preclude the possibility of certainty, and also its approximate quantity, is exeeedingly

L. 5.

their cutting o thread any differcut from that of thelr own | desirable when tosting water for yglenic purposes. Kim-

obtained a residue, which, when boiled with hydrochlorie
ncid, and on charring, emitted an odor which he thought
could only be produced from glue. Lefort does not seem to
have sought or obtained any further reaction characteristic
of gelatin,

When analyzing three specimens of well water from a
churchyard in St. Leonhard, near Nuremberg, Kimmerer
observed a similar reaction of the residues of evaporation,
and then tested the water directly by means of tannin. For
this purpose 18 cubic inches of the water to be tested was
placed in a glass cylinder; to each sample was added 0 18 cubic
inch of a freshly prepared, cold, saturated solution of tan-
nin, and left standing in vessels closed and airtight. The first
sample instantly became cloudy by the separation of a rapid-
ly incressing, curdling precipitate, which, at the end of an
hour, formed a thick gelatinous precipitate, and after stand-
ing for days did not settle clear and colorless. The sample
from the second well acted in a similar manner; at the end
of an hour there was a heavy, gelatinous precipitate, which
soon took a gray, then light green, and finally dark green
color, due to a trace of iron in the water. The third sample
retained its clear appearance a longer time, and in the first
four hours only a slight turbidity could be observed, yet in
24 hours a thick starchy precipitate had formed. The organie
nature of the precipitate was undoubted, but was further
proved by charring it, when it gave off, like the residue
from evaporation, a strong odor of burned horn, and left be-
hind a very small amount of ash in proportion to its volume.
For the purpose of testing for volatile organic acids, sulphuric
acid was added to a few quarts of each sample of water,
which was then distilled off to one fifth its original volume;
a very small. quantity of the tannin. solution added to the
residue caused an immediate coagulation to a stiff jelly also
in the residue of the water from the third well, which, when
treated directly with tannin, was not entirely precipitated
for 24 hours. Since sulpburic acid precipitates tannin from
its aqueous solution, and this precipitation looks milky and
is difficult to clarify, it was thought possible that the strong
reaction in these residues might be referred to the precipita-
tion of the tannin by the sulphuric acid. But this supposi-
tion did not agree very well with the volume of the precipi-
tate, which seemed disproportionately larger than the quan-
tity of tannin employed. Comparative experiments wero
made with tannin precipitated by sulphuric acid, and gol-
atin precipitated by tannin, and showed that, on heat-
ing, the tannin dissolved in the sulphuric acid and water
before it reached the boiling temperature, and, on cool-
ing, was precipitated again and soon settled, leaving the
liquid clear. The precipitate formed by tannin in a solution
of gelatin is not dissolved by dilute sulphuric acid even when
boiling, but seems rather to increase. The precipitate formed
by tannin in the residues from distillation reacted precisely
like the latter; on heating to bolling, they seemed rather to
increase than to diminish,

After be had found, by further experiment, that the tur-
bidity produced by tannin solution in the three samples of
water were not caused by albumen, but by gelatin, Kim-
merer feels that he Is justified in drawing the following
conclusions:

1. Thero can no longer be any doubt of the presence of
gelatin in well water, In some cases it is found in compar-
atively large quantities,

2. Tannin is a suitable reagent for detecting this snd
similar subwtances, and this test ought never to bo omitted in
analyses of water for hygienic purposes,

4. The presence of salts and other compounds found in
water may retard the precipitation by tannin. To judge of
the purity of water from the tannin reaction, it must stand
ot loast 24 hours. it -

4 Every water that suffers considerable turbidity with
tannin must be held to be dangerous for dr . 1t meems
to make no difference whether the precipitate falls at onee
or only after some time, as the time depends loss on the sub.
stance to be precipitatod than on the other substances
solved in the water which rotard the procipitation.

— ———-—*’*——-‘ T
romate of Potash an Antiseptie,

M. Langeroy states that one per cent «
potash In water will provent putrefaction in
table substances mmersed therein &
In the solution for several months, becomes |
and the suthor has struck medals from pleo
longer eatable, however, and it is even said th
to touch It R 1/
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great dﬂﬂmﬂ. Messrs. Waterlows'
n-w-ut to gigantic proportions.  Be-
, then ndvancing to account book
varlous mt:ld. of commerciul printing,
jop by step, until at present it gives employ-
%ud four thousand persons. i 4

Wvﬂllmy ﬂckoh und to the process ns cur-
o, Wo wlll now direct our readers’ attention.

and is the fonndlﬂon for two oxternal surfaces of paper,
white or colored as the case may be.  The primitive paste-
bm!hhulonlmduuldod A cleverly constructed ma-
~chine pours out o stream of paste on two rollers, undor or
over which pass two sheots of paper, each of which becomes
thoroughly pasted on one side. These are then quickly ap-
plied to the surfaces of the middle. The paste caldrons, in
a compartment by themselves, have a vigorous appetite for
flour, alum, and water, and pour forth volumes of steam.
To show what *“a bit of paste " may become when multiplied
by millions, it will suffice to say that thirteen sacks of flour
per week are used in this one factory! After the pasting,
each sheet of cardboard, large enough for one hundred and
twenty-five milway tickets, is, with others of the same kind,
subjected to flat pressure, rolling pressure, and heat, until
the surface papers are firmly and smoothly attached to the
middle; exposure to a high temperature in heated chambers
dries them. machines sever the sheets

Cutting
into single tickets, the well known railway ticket size, -n[

precisely alike in dimensions,

Next comes the printing. Messrs. Waterlow adopt four
different commercial systems in the supply of these tickets.
In the first system they manufacture the tickets throughout
for the milway companies, who issue them ready for use to
the booking clerks at the several stations. In the second,
ﬁqwthﬂywht&oﬂckmhvhglhceompamawﬁn-

to the varying exigencies of the traffic.
Inth third, they sell the blank tickets, properly prepared
and cut, to the companies; the printing in this case being
wholly carried on by the companies. And in the fourth,
they sell the machines to the companies, with a license to use
them.
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As neither human fingers nor automatio machines are ab-
solutely infallible, errors in numbering may occurin spite of
all precautions. ‘These are dotocted in a singular way. AIH
the tickets in one series are mado to pass through a machine |
with a velocity which the oye can scarcely follow. When
stopped, the numbers are tested by two little index plates or
wheels; if the same number is denoted on both indexes, all
is well; but if any orror has crept in, the index notifications
differ, and afford means for determining at what part of lhu
series the mishap has occurred.

A sheet of cardboard I8 certainly not n ponderous sub-
stance; butit is surprising how welghty the packages become
whon large quantitics have to be dealt with,  T'he tickets nre
tied up into small compact rows (string and tying being pe-
cullur), and then packed to cubleal musses in tin-lined box-
es or cases—so flrmly and closely pressed as to be as dense
as a mass of wood, About fifty thonsand tickets weigh one
and o quarter hundredweight. The factory turns out two
and a half millions of printed tickets (railway, steamboat, re-
| freshment, ote,) per weok, and ten millions of smoothly pre-
pared but unprinted tickets; theso numbers multiplied by
the fifty-two weeks in o year, give a total annual production
of something like six hundred and fifty millions, weighing
upwards of sixteen thousand hundredweight! It these tickets
be taken at two inches in length, and if they were laid flat,
lend to end, they would reach——  But we leave our junior
readers to exercise their arithmetical skill in solving this
problem: merely hinting that it wounld require many voyages
‘from England to America, and back again, to cover a dis-
tance equal to the length of this cardboard ribbon.  From
such small beginnings do great results ensue.

The Nlagara Rallway Suspension Bridge.

| It is said that a curious spectacle is daily presented at tae
Railway Suspension Bridge, near Niagurn Falls, N, Y.
lWhenerer & passenger train arrives, weighing in all, say 150
.mmemmmordend out of the cars and requested

to walk over the bridge, on the pretence of better safety;
but at the same moment, and while the passengers are on
the bridge, the heaviest freight trains and locomotives,
weighing 230 tons or more, are passing over the upper floor of
| the same bridge, directly above the heads of the passengers.

It appears that the Great Western Railway Company is
the Jessee of the bridge, for which, by agreement, they pay
fifty-five thousand dollars a year rental to the Bridge Com-
pany. Owing to the fall in the price of materials, the Great
]Westem might now build a new bridge, of their own, at a
cost the interest whereof would be considerably less than the

A pile of about five hundred blank tickets is placed in an ’pre-entmu!. But the only way to escape this rent is to
upright tube or hopper, with just room to sink down readily. Y break the lease: which might be done if the bridge should be
The bottom of the tube is open, allowing the lowermost blank ' decided by the referees to be unsafe, not otherwise. The
to rest upon a flat metal plate. A slider, with a rapid recip- Brldgo Company lately caused a most careful examination
rocating horizontal motion, strikes the lowermost blank dex- | of the bridge to be made by several of the ablest engineers,
terously aside to a spot where it can be printed on the back | whose report, recently published by us, showed that the
with those cautions, instructions, and references to by-laws | structure was in splendid condition as to strength and safety.
which most companies deemn proper to communicate to the Bul the Great Western Company still aim to get a decision
public. Another sharp stroke drives the blank farther on, | | of the referees, one of whom they have appointed, one has
where the printing and numbering of the front or principul i beon selected by the Bridge Compuny, while the third re-
surface are effected. When the blank is printed on both mains to be chosen by the other two. They have not yet
surfaces, it is struck onward again, and comes underneath an bcen able to agree upon the third referee.  In the meantime,
exit or delivery tube, just the same height and dimensions ns | it is supposed that the object of the Great Western Company
the hopper or feeding tube.  Up this it is driven by a series |in compelling the unfortunate passengers to bundle out und
of jerks, until a pile of (say) five hundred is finished. In Iwalk the bridge at every trip is to create a public opinion, in
traveling horizontally from tube to tube, and vertically up | advance, against the safety of the bridge, in the hope of thus
the delivery tube, each ticket acts as o kind of cardbonrd | Inﬂnonclng in their favor the decision of the third referee,
policeman, saying to its predecessor: ““Move on, if you | | whoever he may be.
please.” And they do move on, all undergoing some process | i P

or other at cach stage of the movement,  As the pile In one
tube lessens, 80 does that in the other increase in height, lke
the two columns of liguid In a syphon.  The whole pile can
be removed from the delivery tube at once by a dexterous
hand; but woe hetide the luckless wight who *“ makes pie”
(as the printers eall the dropping and disordering of types in
composing or distributing); for if a single ticket bo dis-
arranged, extrn trouble s given in the after checking and |
corroction,

Transmitting Photographs by Telegraph,

A French savant hus proposed some method by which a
photograph may be transmitted from one pluce to another
by the agency of the telegraphic wire; but we have not yet
been able to learn anything of the means proposed to be
| ndopted for securing so desirable un end,

We are, however, says the British Journal of Photography,
in a position to give details of a method by which a photo-
| graph may be transmitted with the *speed of thought " to

A# to the varlous colors displayed on railway tickets, uumuluuy part of the world with which the sender is placed in
depend on the use of colored sheets of paper in the first in- 1(‘|u trical communication. But this transmission is subject
stance; some on the production of stripes of color in wuy to compliance with certain modifications by which the origi-
bearing n resemblance to the making of colored stripes on | | nal oharacter of the picture, as o photograph, must bo slightly
earthenware or stoneware In the pottery districts; and some | altered, although this alteration is not necessarily any greater
by & process more nearly ressmbling ordinary printing, One 3 than that to which it has to be subjected before it meets the
of the companies adopts a particular dingonal red line on all leye of the public as an engraving in any of our illustrated
tickets, distinguishing them from other tekots which have | perfodicals.
to pass through the rallway clearing house. | Rather more than twenty years since, Mr. F. C. Bakewell,

The sutomatic action of the machine or machines i vory [the nuthor of n well known treatise on ** Electrio Science
beantiful.  For numbering each ticket, s peculinrly con-  and other philosophionl works, invented what he termed
structod wheel 1 used, which changes its partieular digit l “the copying telegraph, " By moeans of this system the very
every time n new blank is presented to it; and thus the con- | handwriting of the porson who wrote n message could be
secutive numbers are produced on o serfes of tiekets with un- | transmitted in fuesimile to his correspondent, all errors in
erring accurscy. A tellfalo index and o tell-talo bell, hoth | trunsmission belng avoided owing to the faot of the wessage
sutomatically worked, glvo Information as to the number of ‘ belng traced by mechnnleal ageney from the original docu.
tickets printed, und the readiness of the machine 1o take in |ment.  To render clear our deseription of a method by
more food; but it is & matter of practical detail whether and | which o photograph can be telegraphed, it Is noe casary that
whon these tell-talos shall be deemed nocessary. To give the | wo should give o brief nccount of Mr. Bakewell's (‘lu\ or in-
reader an idea of how nicely this mechanism is adjusted, it | vention.
refuses to work unless all the tickots are oxactly of equal size, |  Premising that paper can be prepared with cortain ehom.
nicoly squared, and in porfect order. It strikes one as being | icals (such as a solution of prussiate of potash and hydro-
almont like o thing of 1ife to seo the machine detect u ticket | chloric acid) which are decomposed by the passage of an
from which a pioce has purposely boen torn off one end; its | eloctric current, the decomposition resulting in a visible
language is virtually: “Thus far shalt thoa go, and no mark at any or every place where a sharp point in the elee-
farther,” for its prints as far as the defective ticket, and there | tric circuit is allowed to touch the paper, it will be readily

stops, [compuhcuded that to bring such a sharp polut {a communi-

cation with the paper so prepared is a feat that can very
| easily be accomplished st a point distant thousands of miles.
Mr, Bakewell's invention consisted in cansing the communi-
cation to be written on tinfoil with an ink which was a non-
conductor of electricity. ‘Ihe letters thus written formed on
the surface of the metal a number of non-conducting marks,
If, now, this sheet of tinfoil, previously trimmed to s defi-

nite size, be wrapped round a eylinder which will just suffice
to permit of its going once round: If, further, this roller,
placed in the electrie circuit, be mude to rotate at a definite
rate of rupldity, and with a spiral or progressive motion
from one end to the other in relation to a fixed point: it will
be obvious that if this latter point be a needle mounted
with suflicient elasticity to rise and fall as it passes over the
heights and hollows of the letters which rotate underncath
its point (which must be blunted o as not to scrateh), a cur-
rent of electricity will be transmitted to a distance which
will be continuous only in the ratio of the immunity enjoyed
by the ground, or tinfoil, from the breakages caused by the
constant interruption of the non-conducting ink with which
the message I8 written,

The drum or ¢ylinder containing the communication be-
ing rotated, spirally, at one end of the telegraph wire, it
now remains to be shown how the message I8 received at the
other end. A cylinder, of precisely similar dimensions to
that round which the communication is to be sent, must be
ready at the receiving end of the wire, and round this must
be wrapped a sheet of paper prepared in the way we have
indicated. It, too, like the former cylinder, must be pressed
upon with a needle-point tracer, and, like the original, it
must also be made to rotate at a certain velocity previously
determined upon, and, finally, it, too, must be made to move
slowly from end to end, so that the point shall pass over it
in a continuous line or spiral. It only now remains that,
all things being ready, the clockwork be started, when the
former roller will rotate under a point which is transmitting
electricity subject to the interruptions caused by the letters
of the message. As the paper on the receiving roller is
traveling both in a circular and lateral direction at the same
rate, it is evident that every touch of the tracer on the origi-
nal communication will be rendered visible on the blank
paper at the other end of the wire, the only difference being
that, whereas the original communication is dark on a white
ground, the message is received in light letters on a dark

To transmit a photograph in accordance with the principle
here laid down, it isfirst of all necessary that it be converted
into lines. With our present knowledge of electrical com-
munication, we must not expect the electric current to discrim-
inate between thick and thin non-conductors; and until this
has been achioved, if it ever will be, graduated tints must re-
main in abeyance. To convert a photograph—a portrait,
for example—into lines, a print should be made on silver
paper in the usual way, and this must be traced over with
black ink, using a fine pen, When the tints have in this
manner been translated into lines, the photograph is im-
mersed in o diluted solution of bichloride of mercury in
hydrochloric acid, by which the photographic image will
disappear, leaving the pen-and-ink drawing only visible. If
from this a negative be taken and a priot in carbon be made
upon a sheet of tinfoll, all the electrical conditions requisite
for effecting the transmission of this drawing to any distance
will have been complied with. The gelatin which forms
the blacks, or lines, of the carbon print I8 a non-conductor;
the base, on tinfoil, upon which the print has been developed,
or to which it is permanently attached, 8 a conductor, and
nothing else is required In order to effect the transmission of
the picture in the manner we have described.

The accuracy of any likeness thus transmitted will depend
upon two things: First, the fidelity with which the artist
who is employed to make the pen-and-ink tracing effects his
work; and, secondly, the adoption of such means as will in-
sure both oylinders (the transmitting and receiving oy linders)
rotating with a similar degree of speed—a matter involving
no difficulty whatever.
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NEW HOUSEHOLD INVENTIONS.

IMPROVED COFFEE POT.

Richard L. Nelson, Orange Court Honse, Va.—This invention is anim-
provement upon that for which letters patent have been lately granted to
same party. The objects aimed at in the prosont improvement are to ren-
der the former ** drip attach t ' more campact, to Jessen the number of
parts composing it, to reduce the cost of the same, and to Jessen the time
required for making coffee.

IMPROVED SCRUBBING MACHINE.

Peter Byme, Jr., Norwalk, Wis.—This hine consists of awl
frame, carrying a reciprocating sorubber and mechanism for operating it;
also a water holder, which is connccted with the scrubber by a flexible
tube, and a8 mop and pan, for taking up the water that has been used in the
scrabbing of i The hine is pushed abont on its wheels, so that
the floor is both scrabbed and mopped as the machine advances.

IMPROVED MOSQUITO NET FRAME.,

Johann F. Volle, Houston, Tex.—This invention consists mainly in ver-
tical posts or rods, swiveled to the head of a bedstead, and having horizon-
tal arms to which the net is attached by means of sliding rings. The in-
vention farther {st= in ting the said arms by a crossbar or rod
which is adapted to slide th , and to which the net is likewiso at-
tached in the same manner as to the swinging arms, The invention further
relates to the pecnline arrangement of cords for adjusting or operating the
swiveled posts and extending or retracting the net.

IMPROVED SPRING BED BOTTOM.

William M. Edmans, Troy, N. Y.—This invention consists in wire springs,
bent into forked or branched form, having their ends turned upward, to

Tod

enter the lower side of the end rails of the bed bottom. The upper outer |
corners of the end rails are rounded off, and the springs are curved inward |

above them. The ends of the springs are bent upward at right angles, to
enter holes in the spring slats.

IMPROVED LAMP SHADE HOLDER.

Hiram L. Ives, Troy, N. Y., assignor to himself and T. Henry Dutcher,
of same place.—This is an improved illuminating shade holder for lamps,

Scientific Amevican,

repalred. - -
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED FELLY,

Willlam A. Wharton, Belle Centre, O,, assignor to himself and I, E
Lambert, of same place,In this Invontion, a scction of felly, Is made from
malleablo fron, or any other sultable metal, »o o to prosent the same ox-

| terior form anil appeamnce as the ordinary wooden felly; but from Iis

periphoral or tire side It Is chambored out to lighten and cheapon I, Holes

e | v mado (n 18 1o reoelvo the spokes, and from one of (s ends o dowel pro-

Jeots, and In the opposite end a holo fs made to reeeive the dowel of the
adjolning folly section, These holes may be provided In both ends of the
felly section, and & pln or bolt used 1o connect the adjolning ends of the
folllos, If desired, A blook, having the same form as the tranaverse sec-
tlon of the felly, provided with a contral opening for recelving the dowel,
is placed botweon the ends of the felly sections when the wheel I mado;
and when the spokes beeomo worn, #o that when It becomes necossary to
contract the rim of the wheel, one or more of the sald blocks may be re-
moved and the rim contracted, #o as to force the spokes farther Into the
hub when the tire s slirunk oo,

IMPROVED FASTENEIRL FOR MEETING-RAILS OF BASHES,

William 1. Doremos, Now York eity,~This Is an Improved window sash
stop, so constructod na Lo operate sutomatically to faston the sashos when
they are closed, so that 1t Is Jmpossible to closs the window and Jeavo the
sashos nnfastoned, and which may be also used to lock the sashos, so that
they will not shake and rattlo with the wind.,  The invention consista in
combining with a stop pivoted to plate, and having a toe, a pivoted lock
plate having upwardly projecting Inclined Aanges and shoulders upon (ts

place, or the lower aash (s lowerod Into place In closing the window, the
corner of tho stop will be over the top rall of the said lower sash, and the
window will be sceurely fastenod,

>t

NEW MISCELLANEOUS INVENTIONS,

IMPROVED COIN TRAY,

Albert A. Hyde, Wichita, Kan,—This i an improved tray for the use of
bankers and others using large quantities of coin, to enable them to
have the coln In o convenfent shape, and to facllitate the removal of the

the side edgos of tho bottom, the lower parts of which project below sald
bottom to serve ax fool, and are so formed as to give the bottom a slight
forward inelination, to prevent the coln from falling oot at the open rear
side. The interior of the tray Is divided Into compartments by vertical
partitions, which are attached to the bottom und the front. The partitions
are g0 arranged that the | ts ay correspond in width with the
diameterof the colng to bo placed in them, The bottom of the tray s gradu-
ated or made of different thicknesses, so that each pile of coin, when made
level with the top of the tray, may contain even dollars, and may thus
prove the count or render the counting of the full piles unnecessary. A han-
dle is formed upon or attached to the rear edge of the bettom for conven-

% ience in handling the tray. A lifter is nsed for removing the plles of coin
i from the compartments of the tray. The forward end of the lifter is con-

caved to rest against the side of a plle of coin, and to the lower edge of the

forward end of said coin-lifter is attached a thin motal plate, to be slipped

beneath a pile of coin, £o that the whole pile of coin may be removed at

anece when desired. &
IMPROVED STATION INDICATOR.

John Peter Schmitz, San Francisco, Cal.—This apparatus is simple in
construction, and operated by the driverof the street car, or brakesman of
the steam car, on which it is placed. Itindicates the streets or stations
passed on the route by the names thereof appearing through a slot in the
side of the case containing the endless traveling apron on which the names
| are printed. The apron passes around suitable rollers.

IMPROVED WATER ELEVATOR.
| Abraham Vantrump, West Elkton, O.—The buckets on an endless chain

gides, Thoe stop Is wo formed that, when left froe, Ita welght will canse s |
lower forward corner to project, so that when the uppoer sash is ralsed into

coin from the tray when dosired. Tho sides of tho tray are attached to |

by which different sized shades may be used, and a more perfect m;mpvhwlmnghnmmphﬂm.ﬂmﬁlmtwkupupnm
tion and brighter light without the use of achimney produced. Tbeholderim By reversing the motion of the clevator, the buckets are emptied,
is made of inverted conical shape and of transparent glass, the angle of the lwhlch is of advantage in summer, as there is no water wasted, and the
sides being 0 arranged that the rays of light are reflected from the shade | same is always obtained fresh and cool, while it prevents in the winter ses-

at the opposite side of the holder. The upper circamference of the shade
holder is provided with two flanges, of which the inner flange is supported
on an inclined collar, and slightly below the level of the outer flange, so
that 3 shade seated on the inner flange will almost touch the outer flange
and form s neater finish therewith.

IMPROVED ENIFE-SECOURING PAN.

David H. Cassel and George W. Zint, Crestline, O.—Thisis an improved
pan for the convenient scouring of knives and forks; and it consists of a
sheet metal dish or pan with inclined center plane or rest piece for the
knives and forks, and a front partition, providing a receptacle for the scour-

powder. The ring powder is taken up and applied directly to the
knife or fork, bringing always a fresh quantity in contact with the same as
the spent powder is dropped from the rest piece into the spaces at both
sides of the same. The inventor claims that the scouring of knives and
forks is by this pan sccomplished in 8 nester and more convenient manner,
the pan forming s clean and readily available device for that purpose.

IMPROVED BUTTER DISH.

William H. Fitch, Brooklyn, N. Y.—This butter dish orplate is stamped
up of & sheet-metal blank in the customary manner. The sides of the dish
are made straight with d inclination, and ted at the- corners
by outwardly projecting mouldings, which are thrown beyond the ontside
edge of the dish by narrow tapering sections, that extend at right angles,
or nearly #o, from the sides. This oatwandly projecting section serves not
only to stiffen the sides, but mainly for the purpose of providing for the
surplos stock at the corners, and avoiding the creasing or wrinkling of the
#ides by the too large quantity of stock at the rounded off corers. The
throwing or bulging ont of the corners has the sdditional advantage of re-
quiring less power fn stamping the dishes, so that two or more may be
sawped up by the same blow, and of produeing a smooth, stifl, and dura-
ble dish of uniform appearance, and without the objectionable folds or
Creases thst are generally found in sheet-metal dishes of this kind.

IMPROVED PROVISION SAVE.

Eas Weobb, Brookiyn, N, Y., assignor to Mrs. 8. E. Shutter, N
clty.—~Thls Invention Is intended to be placed In a window who':nl:hc:wvma:
be & scarcity of eloset-room, Lo recelve cooked and uncooked provisions
and 10 be 80 constructed that it may serve also asa refrigerator. A uh;
hias wire eloth {n its front and back, 5o that the alr may pass through It

freely. ‘The top of the safe Is made inclined, o that the rain may run off :

1t froely. The front of the safe may be V]

provided with a single door or with
double doots, as sy be desteed. In the bottom is placed & pan in which
may be placed & rack ) recelve ice, shelves being placed (o the upper part
of the sald compartment, The drip water from the ice chamber may bo

recelved ln & pan or other receptacle, or may be conducted sway by a pipe. |

IMPROYED WASIHBOARD,
Willinm Bervie, Bldney, 0., assignor to W, M. Servies & Co., of same
place, —This luvention conslats In making n washboxrd entirely of metal,
the cbject belng 1o provide a washbosrd that will not warp when subjocted

son the freezing of the contents of the buckets.
IMPROVED COTTON CHOPFPER.

John P.Harrisson, Aberdeen,Miss.—This cotton chopper is =0 constructed
as to chop the crop to a stand by being dmwn across the field. The hoes
may be adjusted wider apart or closer together, according to the number of
stalks desired to be left.

IMPROVED LEVEL,

Thomas H. Burk, New York city—This invention admits of convenient
| observation from top and side during nse; and it consists of a level and
| plumb having indicators, which are operated by a weight hung to the cen-
| ter shaft of the side indicators, and working at the same time a top indica-
| tor by bevel gear connection. A vertically supported shaft, that passes
throngh the top dial, carries sn index hand at tho upper end, which
hand is in line with the side Indicators when they are in vertical position,
but follows the motions of the side hands in exact mauner, so as to in-
stantly indicate whether the rale is in level or plumb position ornot. The
Joint working of the index hands facilitates the use of the implement, as
the positions of the hands may be scen ata glance from the side or top
without necessitating stooping down to observe the side indicators,

IMPROVED HORSE COLLAR.

Hezekiah W. Whitney and Charles F. Whitney, Oswego, N. Y.—This
horee collar Is from parts of peculiar form, secured together by means of
| rivets and stitching, so as to form a dumble and comfortable collar, The

face of the pad, or part of the collar that comes into contact with the
| horse's breast, s ent with a convex outer edge and a curved inner edgoe,

The ends of the face part are cut disgonally to fit the other portions of tho

collar to which it is attached. The threads of the stitching draw the inner

and outer surfaces of the collar together, forming one crease for recelving

the hames, and another for relleving the pressure on tho breast of the

horse and proventing galling. A flat surface is formed for relieving the
| horse's breast from pressure.  This surfuce is quilted to provent it from
| becoming convex.

At
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NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED WINDMILL,

Danlel Nysewandor, Springfield, O.—Thls invention consists in the com-
bination of two segmental gear wheels, two regulating vanes, and an ad-
Justable weight with the turn-table and the main vane; In the combination
of the flaring flanges with the edges of the wings of the wind wheel; in the
combination of brace bars with the flanges and the wings of the wind
wheel; and In the combipation of upright bar, cross bar, hinge bar, and
the vane, It Is too elaborate an inveation to be adequately doscribed with.
out engravings, v

IMPROVED COTTON FIRESS,

James Templeton, Florence, Ga.—Thoe ohject of this Invention s to
| furnish & hand power cotton press of cheap, simple, and effective construc-

Coohran 'ln the action of hot water and soap, and that Is Hght, durable, and easlly ’ tion, by which the paeking and baling of cottom or olbher material are fa.

| eflitated and accomplished with Joas danger from the falecamed lever. The

| tnvention consists of a lint box, filled from the top, and 16 operated by an

'l upwanrdly moving follower and allding top panel, The base frame of the
cotton presn In supported on crom sille, and provided with nprights that s

| braced in suitable mannor to the base #llle, and strengthened by faters)

[ ploces, s an to form a strong and rigld support for the lint box, The Hing
box extends elther through the floor of the ballding from the lint roem
down to the ground, or the same (s provided, when the pross Is put sp oug.
wide of the shed or bullding, with a platform around the lot box, at suits.
hle helght above the base frame or sil),

IMPROVED MACHINE FOR WINDING HAY INTO ROLLS Fon
FUEL,

Ebenezer Harding, Delavan, Minn.~This machine winds hay or steayw
Into rolls or twists for the purpose of using the same In & compact and con.
venlent form for fuel; and the Invention convists of & fiat revolving sply-
dle, In combination with a sliding and levor-acted pressure roller, the hay
belng wound upon the spindle, which Is withdmwn when the roll s
finlatied, After the hay In attached to the spindle by belng wound onee or
twico around the same, the spindlo s revolved by one hand, and the roller
prossod at (the same time tghtly, by the lever, with the other hand, against
the hay, »0 ax to form a closely wound roll of hay or straw, of any desimd

| nize, around the wpindle.  When the hay has the required size, the splndle
| in withdrawn, by pulling the crank sldewise, and the roll removed, The
next roll Is then formed In the samo manner, and thus any quantity of the
surplus hay or straw s worked up qoickly into rolls of compuot shspe,
which may be used in convenlent manner as fuel, in place of wood, and
burmned (n any stove,
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NEW AGRICULTURAL INVENTIONS,
IMPROVED CORN FLANTEIL

Harrison Wagoner, Coshocton, O.—This planter s »o0 constructed as to
opon a channel to receive the seed, drop the seed st uniform distances
apart, cover the seod, and mark the rows, so that the planting may be doge
in accurate check row, By this construetion the dropping slides are drawn
back to drop the seed with a slow movement, and are pashed forwand to
agnin recelve seed with a quick movement, so as 1o jar the seed and Insure
the filling of their dropping holes,

IMPROVED PLOW.

Robert B. Thomeon, Dansville, Mich. —This plow consists of a combing-
| tion of & mould-board, point, landside, forward standard, rear standurd,
and beam. The standands are made with bends or offsets near their npper
ends, to bring the beam directly over the line of resistance.  The upper end
| of the forward standard has a forwanl projection or arm formed npon it,
through which passes the bolt that secures and pivots the beam to the said
standard. Upon the upper end of the rear standard Is formed a projection
| or plate, which Ismade In the form of a seetion of a circle. The forward
! edge of the plate s concaved, and has a flange farmed upon its lower side
| to receive the hook of the hook bolt. which passes up through the rear end
of the beam, %o that by loosening the nut of the bolt the rear end of the
plow beam may be moved from or towand the unplowed land, to adjust the
plow to take or leave land, as may bo desired. The colter is entircly inde-
pendent of the beam, and may be adjusted up or down and toward or from
the land, as may be desired. The handles are connected by rounds, the
lower ends of which are secured to the landside and monldboard by bolts,
the upper bolts passing through slots, so that the rear ends of the handles
may be raised and lowered to correrpond with the height of the plowman.

IMPROVED CORN PLANTER.

Charles L. Goethals, Los Angeles, Cal.—T his machine is so constructed
as to open a furrow to receive the seed, drop thie seed, and coverit. The
new feature consists in the lever which works the dropping slide.

IMPROVED DITCHING MACHINE.

Thomas N. Turner and Santford Turner, Rushville, Ind.—The sides of
the ditch are cut by colters, the lower ends of which are attached fo the
forwand comners of the share. The cufting edge of the share is made V-
shaped, and its rear part is inclined upward, o as to deposit the dirt upon
the endless belt of the elevator. With this machine a slice aboutsix inches
decp may be taken from the bottom of the ditch at each passage, and by
passing back and forth a sufficient number of times the ditch may be sank
to any desired depth.

IMPROVED CORN SHELLER.

Herman Neubert, Ironton, O.—The forward part of the shaft is divided
into four branches, to the outer ends of which is attached a ring plate.
Upon the inner edge of the ring plate are formed four kuives, the edges of
edges may rest upon the ear diagonally. To the branches of the shaft, at
a little distance from their ends, te attached a ring piate, upon the inner
edge of which are formed lugs which are bent forwand at right angies to
tering as they arc removed from the cob by the knives and lugs.

IMPROVED HAND CORN PLANTER.

William E. Seelye, Anoka, Minn.—The lower part of the front of the eeed
chamber is formed of a spring plate, which will spring inward to close the
chamber when a plunger is raised, and is pushed ontward to allow the seed
to drop into the ground when the said plunger is pushed down. The
plunger is attached to the Jower end of a bar, that slides up and down upon
the inner surface of the back of the chamber and seed box, and is con-
nected with the lower end of & handle which slides npon the outer surface
of £aid hack by two bolts. The bolts pass through a longitudinal siot,
formed in the back of the planter and throngh a block or block placed In
the said slot.  The block or blocks keep the bar and handle at the proper
distance apart, and also prevent the side edgesof the bar from wearing the
sides of the chamber.

IMPROVED CORN-GUARD FOR PLOWS.

Edward B. Murphy and Charles D. Bramell, South Point, Mo.—This is
an improved device for attachment to the beams of plows to prevent soll
and clods from being thrown against the young plants. It is a hollow
cylindrical casting, mado with its outer end closed, and upon the upper and
lower sides of which are formed Jugs to receive bolts which pass aboveand
below the plow beam and through the ends of a bar placed upan the other
#ide of the said beam, #0 as to clamp it between the said casting and bar
A spring holds the guard plate down to the ground and, at the same time,
allows It to riso to pass over an obstruction. The device may bo attached
to the beam of a shovel plow, a turn plow, or any other desired kind of
a plow, 3 « =
i IMPROVED CORN PLANTER. <

H. Willism Meyerhoff, Waverly, Towa.—This invention | “‘“‘

the means for changing the angle of the tongue to the frume ¢ :
for tho purpose of varying the depth at which the furs
the seed in the ground; secondly, to the mechanism

3
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 Stoam Yachis for sale, now, 14 foct kong, 4 foot beam,
5 5 19 foot

long, 4% foot beam, 1 b, p,, K646, 91
bowm, 2h, p, B, Bhippiog wolkhta
WL carry comfortably 4, 8, and
partioulans. 8, C. Forsalth & Co.,

' valuable Patents (Household
Artioton).

J. A. Waorley, Cleveland, O.

< lne, are requested
10 adidress for particalars, P. 0. Bax 31, Athol, Mass.
Dismond Planers. J. Dickinson, 64 Nassau St., N, Y.

For Sale—53" Lathe, $330; 3 ft. Planer, $390; 37
Lathe, $150; %% Lathe, ¥20; st Shearman's, 12 N. M
St., Philadelphis, Pa.

Tron Olreular Saw Tables.  An incomparable tool for
shop work, Pricos reduced, Ulustrated olreulars, Paters
‘son, N.J. W.H. Havens

For Sale.~21 n, 10 ft, Lathe, $190; 17 in. 8 ft, do,,
81165 16 In, 10 fr. Wheelor do., m; 18 In, & 1t, do,, 05}
nll baok geared and sorow cutting. 2 No, 3 Steam Pumps,
415 ench; 5 £t. Whiteomb Planer, $325. Shoarman, 182
N. % 5t., Philadelphis, Pa,

Naw Steam Yacht for sale, 3 x & 10 5 also Yacht | pounp stamp,

Bogines, Propollors, ote. Wi, J. Sanderson, 21 Chureh
St., Syrnouse, N, Y.

How to make Violins. Write to J. Ranger, Syracuse, | he case. When we cannot furnish the laformation, the

W X
Platform Clothes Wringer, Centennial Prize Medal

Glass Cylinders Tempered In Oil. T. Degnan, 120 | 1 J P, will ind directions for setting a boiler on p. 39,

Steam Pumps, oto., oto.,
fully dosoribed In our No. 11 Jist, with prices annexod.
Send stamp for copy, stating fully Just what s wantod.
Forsalth & Co.. Machine dealors, Manchester, N. 11

For Sale.—Combined Punch. and Shears, and Engine
Lathos, now and second-hand. Address Lambertyille
Iron Works, Lambertvillo, N, J.

Gas lighting by Electricity, spplied to public and pri-
wale bulldings. For the best system, nddress A. L. Bo-
wart, 708 Broadway, N. Y.

Power & Foot Presses, Ferracute Co,, Bridgeton, N, J.

Saperior Lace Leather, all sizes, cheap, Hooks and

for fiat and round Belts. Send for catalogue.
C. W. Arny, 143 North 34 St., Philadelphia, Pa.

F. C. Beach & Co,, makers of the Tom Thumb Telo-
graph and other electrical machines, have removed to 8%
Water St., N. Y.

For Best Prossos, Dies, and Fruit Can Tools, Blim &
Willlamy, cor, of Plymouth and Juy Sta,, Brooklyn, N.¥,

Lead Pipe, Sheet Load, Bar Load, and Gas Pipe. Sond
for prices. Balley, Parrell & Co., Pittaburgh, Pa.

Prosses and Jaeks, new and second hand.
Lathes and Machinory for Pollshing nnd Buffing metals.
B, Lyon & Co., 410 Grund Bt., N. Y.

————

Sienifc

18 has been our custom for thirty years past o devole
& conslderablo space to the answering of questions by
correspondents; #0 tseful have these labors proved that
the Screxriro AMenicas office hax becowmo the factotum,
or headquartors, (o which everybody sends, who wanta
special information upon any particalar subject, 8o large
I the number of our correspondents, so wide the moge
of thelr Inquiries, so desirous are wo to meet thelr wants
and supply correct Information, that we are obliged to
employ the constant assistanco of a conalderable staff of
experienced writers, who have the requisite knowledgo
or acooss to tho latest and bost sources of tnformation,
For oxample, quostions relating to steam engines, boll.
ors, boats, locomotives, rallways, ote,, are considered and
answersd by a professional englneer of distingulahed
ability and extensivo practical experience. Inquiries
relating to electricity aro anawered by one of the most
able and prominent practical electricians in this country,
!m_ fcal querios by a practical

to answer tho thousands of questions and famish the

Anerican.
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) K. B. asks: 1. As o boy swings o bucket
of water over his head and It doos not fall out, how
fast woulll o 10 foot fNywheel with globalar cavities on
Inslde 1im facing center of wheel have o turn to hold
balls of uny substance dropped or placed in them?
Would there be s different effoct If the balls were com-
posed of different materiale, as wood, stone, orlmn!‘
A, About 25 revolutions s mioute, whatever the mate- |
rial. 2, On the principle of a top, & beavy wheel can be |
turned readily after starting. What difference will It
make If, Instead of & wheel, it should be as a lange gov-
ernor with beavy balls oo srm 8 or 10 feet long, and
how muach more power would bave to be expended 0
ralso those bails on u splral Inoline to near the lovel of
thele sttachments? A, The helght of the balls varies
s tho aquare of the revolutions, 3. Supposo a perpens
dicular shaft, moved by cog or belt gearings, had four |
or more balls suspended by chalns instead of stiff arms,
wounld they not o similar position? A. Ye,
other things belng the same. 4, Supposo o tube ar-
rangod to turn and describo a elrele, with oater end
closed, but with an opening below, no wider than the
cross section of tube, bat giving surface
enough for a ball (o rest agalnst, if the ball could be
beld there by springs or ctherwise until great veloclty
was acquired and then relessed, would it not remain
there? A. Yes, as we und 1 yoar i 51
have seen a performer manipulating a top which at one
time app d to turn when standing ot at right angles

large wass of Information which these pondence
columns present, The large number of questions sent—
they pour in upon us from all parts of the world—ren-

from the perpendicular stick that supported it. What
held it up? A. Centrifugal force, which was enocgh to
o7 the attraction of gravitation. 6, Does such a

dors It Impossible for us to publishiall,  The editor sol

from the mass those that he thinks most lkely to b of
| general Intercst to the readers of the Screxrorio Aswum.
AN, Thoso, with the replies, are printed; the remain-
der go into tho waste basket, Many of tho rejected
questions are of a primitive or personal nature, which
should bo answored by mail; in fact, hundreds of core
respondents degire a special roply by post, but very fow
of them are thoughtfu) enough to incloso #0 muoch as o
Weo could in many cases send o brief
roply by mail if the writer wero (o incloso o small fee, o
dollar or more, according to the nature or Importance of

money fs promptly returned to the sender,

A. B. W. should put his questions as to saw
and shingie machines Into comprehensible language.—

vol. 23.—J.G. E., and many others are informed that
thero Is no formnla for the borse power of a boiler.—E.
1. N. will find directions for the decalcomanie process
on p. 75, vol. 34.—0. C. 8, can glld the devices on china
ware, Seo p. 43, vol. 20.—R, T. C. does not give suffi-
cient data as to the wire becoming brittle by exposure
to the atwosphere.—T. W. will find directions for mak-
Ing oxygen on p, 75, vol. 22 —A. H. (of Niedergrund,
Bohemla) can cut gas retort carbon with o hand saw,
L. F. C, shoald give his tin plate a coat of ofl paint, and
Jetit dry. Hecan then fasten cloth to it with wuter-
proof glue; see p. 43, vol. 32, For & description of the
compound engine, see p. 243, vol, 82, —D. MeL will find
on p, 218, vol. 34, directions for making the so-callod
oges of Pharaoh's serpenta,  Asbestos §a regularly ad-
vertised In our columns.—W. G. W. will find directions
for nickel plating on p, 245, vol, 83.—J, 0. F. will find
fnstractions for making friotion matehios on p. 75, vol.
20.—0, W, will find a recipe for a cement for mending
crockery and glass on p, 879, vol. 82. For mending
leather whoes, seo p. 119, vol. 28; for mending rubber
boots, seo p. 208, vol, 30,.—H, C. B, is informed that tat-
tooed marks on the arms are done with guopowder or
Indian lnk, For removing the marks, follow the direc-
tions on p, 831, vol, 30.—S. H. will probably find that
any good cheese, that is soft, will do to make cement,—
8. will find that the cement described on p, 80, vol, 81,
dozanot dissolve In water and does not become brittle
with age.—J. M. MeG,,Jr., should read Paddlefast's arti-
cles on boat bullding In the Scmexyormo Asxmcax Sur.
rLEMENT.—H. & R, can dissolyo rubber by the procoss
describod on p, 119, vol. 28.—J, W, 8, can sensitize a ploce

Solld Emery Vulcanite Wheels—Thoe Solld Original
Emery Wheel —other kinds imitations and inferior. |
Cautlon.~Our name s stampod infoll on all our best
Standard Belting, Packing, nnd Hose, Duy that only.
Thae Lost iy the choapest, Now York Belting and Pack- |
ing Company, 37 and 38 Park Row, N. Y.

Amatoar Photograplic Apparatas, Chemicals, ete.
Complote vuttits, § to ¥5. K. Suck & Co., fa., |
218 Pourl stroot, noar Fulton stroot, Now York,

Consumption Cured.—Au old phyalclan rotired from
active practico, having bad placed in Lis hands by an Fast
Iodlnn missl y the la of a slmplo vegotubl
romody forthe spooedy and por oure for O,
tion, Hronchitly, Catarrh, Asthima, and all Throat and
Lung affoctions, also o positive snd mdloal ouro for Norv-

of paper or metal by the procoss described onp, 100,
vol. 85, As to changes of color by heat, see p, 201, vol,
80, Axto s woather glass, wee pp, 85, 07, vol 86,—P,
does not give sufliclont data as to the hammering In Lis
boller.—~W. C, P, Is Informed that the preparation I to
Le taken internally, The human halr bs referred to In
the question, T, 8, will find directions for fastenlog
rubbor to fron on p, 400, vol, 83,8, R, C, will find o de-

seription of a gyroscope on p. 01, vol, 8L =T, K, & I},
should know botter than to bellove In the possibility of
an lnstrument Indleating whero gold Hes burled In the
carth, 0, W, K. ls mistaken as to the horse power of
tho engine.  Heo p, 83, vol, 8, W, T, K. can bleach
Ivory by the procoss deseribod on p, 10, yol, B2, W, 8§,

ous Debility and all norvous complaints, aftor having | will find answers to all his queries as to lghtning rods
thoroughly tested its wonderfol ourative powaers in | on p. 07, vol. 85,10 R will find directions for wllver |
thousands of casos, feols it his duty to make It known o | plating without & battery on p. 800, vol, 811, M,

| G aquare fost; e other body has a bearing surface of |

Bis sullering follows.  Actuated by this motive, and a
consclntious dosire to reliove human sufforing, ho will |
sendd, freo of charge to all who desire it, this rocipe, with
full directions for preparing and suooessfully wsing. |
Sont by roturn mall by sddressing with stamp, namiog |
hin paper, Dr. 3. C. Stone, # North Fifth Streot, Phila-
dvlphila, Pa.

Steel Castlngs from one Ib, to five thousand b, In- ‘
valuablo for strongth and durability, Clroulars froe.
Pittaburgh Stool Caating Co., Plttsburgh, Pa,

Yor 80lid Wroaght lron Domms, ete,, soo advertise
ment. Address Unlon Lron Mills, Pittaburgh, Pa., for
lithograph, uto,

Hhingle Heuding, and Staye Machine,
mout of Trovor & Co,, Lookport, N, Y,

Hkinner Portable Englne Improved, € 144 to 10 11, P.
Bhinner & Wood, Krie, PPa,

At half prico—line cold-rollod shafting; 425 foot, ¥\
Lo b ook, with haogers and tapor sloovo couplings | good
an oaw. Address Tupor Sleeve Coupling & Wooden
Pulley Warks, Krle, Pa.

Boo ndvertise.

will find a formuls for the power of an englne on
P89, vol 3 —A, 1, will find on p. 198, vol. 81, directions
for bluing gun barrole.—W. A, W. will find something
on the expansion of mercury by heat on p, 854, vol, 90,
~0, B, A G, A LB 0, R DR, LW, N B,
AP Q FPILN,RB,O W, PO, W L ML,
AL O A R,ODIL, 1. L, and many others, who ask us
o mecommend books on Industrial and sclentific sub-
Joots, should adilress the  booksellors who adsortise
tnour eolumups, il of whoo are trastworthy firnes, for
catalogues,

(1) W. W, I nsks: Plense tell mo the ultl
mato wolght that the two following gieders will beary
One Is n cast Irom glrder, nearly of the Hodgkinson pro- |
portions, 7 inches wide at baso and 84 Inches high; and

| the other Is o wrought lron ginder or flat bar slee, 5
Inches x & Inch,  Both glrders belng fxed and an
chored In strong walls, and the span 90 foot. Ploase
| give o arithmetieal and oot an algebrale calenlation.
| A, Onleulated by the nsoal formulas, the conter broak- |

Yacht and Statlonary Eagines, # 0 30 1L P, The best | jor loads would bes Cast fran beam, about 8,000 1ba.,

for tho prios. N. W, Twis, Now Iaven, Conn
To Clean Bofler Tobos—Use Natlonal Stee) Tube
Cleanor, tompored and strong. Chialmers Spence Co N.Y.
BplitPulloys and SplitCollas of samo price, strongth
and sppearsnoe o8 Wholo-Palloys nod Wholo-Collurs,
Yooum & Kou, Drinker st below W7 North Beoond e,
Pilladeipbin, .

wronght Lron beam, about 8,800 1hs,

(@) F. A, B, naka: What is the weight of o
misalle, und the greatest distance that the bolt could be
thrown by the Inege Kreapp gon, that was on exhibition
af the Conteanialt A, Wolght of ball, 19X 1bs,  Prob.
ablo moge, botwoen 4 and & wiles,

| nants without much aifficulty,

| that wo know of, exeept & good stoel eraser or sanded

top wolgh any less acting in that position than when at
rest? A, No; It welghs just asmuch when revolving
as when not.

(4 H. T. P. asks: Which has the most
team-gonorating oapacity, and which i capable of
the greatest roslatance, a single boiler 60 Inches in di-
ameter and 18 foot long, or two boilers each 36 inches
in diameter and 18 feet long® A. Generally, the two

Iron does not make Itbritte. 2 Is It pecossary Lo throw
artiolos st are galvanized into eold water Immediatoly
after tnking ont of thevaty A, No, They should not
be thrown Into cold water.

(16) B. ¥, A. asks: How can I stain wood
blaw, the shade of the fleld o the American flag? A,
Beashs it over with o strong, bot solation of nitrate of
copper In water, snd then go over the work with s bot
solution of carbonalo of soda (2 vss. W1 pint water).
2, Boli 110, Indigo, 2 1be. woad, and 3 cxe, alum in )
gallon water, and spply with a brush,

(16) C. M. T. saks: What will make photo-
graph paper o transparent that it can be painted In ofl
aolors on the buck of a pleture, 8o an to give a life-liko
color to the pletare, or what proparation wiill make the
paper porfectly transparent? A, Try Cansda balsam,
Paper cannot be made perfectly transparent - only trans.
lucent,

(17) 0. D. H. says: Our water supply s
from springs, and is soft. About two years ago, plaln fron
pipes were lald; and the § inch plpes have become so flled
with & very hard rust or scalo as to nearly cut off the
supply. It forms In irregular mases, and adheres very
firmly (o the plpe. In there any known method of pre-
venting or removing the same without taking up the
pipe? A. We do not know of any practical method for
accomplishing this,

(18) C. K. asks: Can a good polish be put
on copper by the recipe given on p. 23, vol. 82, and will
it Jast & reascnable time? A, The recipe has been well
recommended, It is better to use a larger proportion of
ploohoh than §a there Indicated. See also p, 242, vol. 3.

(19) B, C. M. asks: How is pyroligneous
acld (wood vinegar) made? A, It Is obtained by distill-
Ing wood In [ron retorts, resembling those used for mak-
Ing Mominating gas, The condensed products of the
distillation contain, with tar and numerous other bodles,
crude pyrolignecas acld or wond vinegar, amounting In
n well cond 1 distillation to about 7 or § per centof

smaller bollors wonld make the most steam and i
the greatost prossure,

(@) A. 8. D. says: I have a canal about two
miles Jong, which I use as a head race for water power.
Ttruns along the foot of a hill* and heavy mins wash
dirt into It. How can I clean it out without drawing off
the water? A. It would probably be necessary to use &
dredging machive,

@) W. O. R. asks: What is meant by the
pitch of a steamer's propeller being 3 feet? A It means
that, if the propeller were working withoat slip, like a
screw in a nut, the vessel would advance 3 feet at each
revolution,

(7 J. A. 0. Q. asks: Does not the Great
Eastern consist of three complete ships? A Ne; bat
the vossel Is bullt with sdoable hull, and Is divided by
buikheads Into several compartments,

(8) W. D. 8. says: Three men want to
carry a bar of iron 9 feet long, weighing 300 Ibs. One
man carries an end, At whatdlstance must the other two
place a bar so that an equal welght (or 100 1ba,) will fall
on eachman? A, Three feot from tho other end of the
bar, if it is uniform in section,

(9) J. T. H. nsks: Is tallow a good lubri-

cant for eranks making 200 revolutions?  Wounld oll ba
better? A. Ofl is gencrally better than tallow for crank

tho wood employed. The gas that accompanios the ligul-
flable distillates iy condocted to the farnace under
the rotort, and serves to continue the distillation with-
ontother fuel. In purifying the acid, it is first eatu.
rated with lime, cvaporated to dryness, rossted at a
moderate temperature so as to free it from valatile
matters, and decomposed in a retort, having a belm of
copper and a condenser of tin or silver, with hydrochlo-
ric acid (90 parts ackl to 100 acetste of Hme), and the
acetio acld distilled.

(20) G. B. L. says: I built an oil house last
fall, and lned it inside with inch boards, packing space
between Inside and outside boarding with pine sawdnst.
The olls on hand are coal ofl, lnseed, fish, clepbant,
scal, ote,, also turpentine and benxine. The leakage
from barrels scems to have thoroughly saigrated the
floor, and most likely the sawdust has absorbed what-
evercame in contact with it. Is there any dancer of
P bustion during the beat of summer?
A. You, it is dangerons,

(21) A. H. says: Your correspondent, P.,
P. 212,vol, 86, seems to overlook the fact that a lightning
rod having the deecp carth terminal generally recom-
mended by scientific aathority, and which he does not
favor,would, at the same time, have all the advantages(¥)
of a rod terminating ** at or just beneath the surface,
such as I und 1 him to d. For, bef

hing the deep inal, the rod would come in con-

pins, and there are some special forms of lnbr that

answer very well for crank pins and journals moving at
a high velocity.,

In an engine (double and vertical) 9 x 12 Inches, mak-
ing 200 revolutions, with a band wheel 4 feet In dlamoter
by 14 Inches face and 3 Inches thick, would there be any
danger of breaking the wheol by placing a weight sufil
cient to balanco wolght of platons? A. Wo think there
will be no danger in attaching the counterbalance.

(10) W. M. K. says: What is the mte of in-
croaso of friction In proportion to speed of a thin
smooth body (such a8 a propeller blade) (n pussing
through water? What proportionate amount of power |
would be required to doablo any given ber of revo- |
lutions of a fixed submergod sorew propelier? A With- I
In modomta Hmits, the power In supposed to yary ap- |
proximntely as the cubo of the number of nsvolntlmu,[
but the exact law of the variation Is not definitely set. |
tled; and when the speed becomes very great, the power
In mupposed to Ineregse tn a higher mtio than the cube,
but oxperiments huyve not been suMelently extended to|
oatablish & goner! law,

(11) G. B. says: Two bodies of metal of
equal welght are to slide over & planed sarface. One of
thoso bodlos haw w bearing surface (supposed to bo a
perfeet friction contact), upon (ho table It slides on, of :

only 8 square Inches, WU It requine more power to
slldo the body having 6 square oot bearlng than (¢ will
to allde the ono having only 6 lnches, or will the re-
quired moving power be equal? A Acconding to the
cammonly acoepled law, the friction depends upon the
wolght and not upon the area of contact.  This rule,
howover, has some Hmitations, especially when the ares
of contact I sa nmall that the pressuro per square tnoh
Is sufficlont to produce abrasion,

(12) 1L D0 ML ks Ta the phosphorus lamp
deseribod on p, 200, vol, 11, of woy uset A, Tho plios
phorus lamp may Yo made und ased ax dlvotod s the
answor, but the lght which it emits Is extremely weak
=& moro phosphorescont glow, 1t I sulelont, how.
over, In a damp at phore, to (llam) tho dial of o
watoh, held close to It, so that with ondinary eyesight
the time may bo noted In the absence of other Juml-

(1) B nsks: I8 there anything that will
oo Tnala ik Hnes from dmwing paper? A, Nothing

rubber,

(1) RIL & Coo say: 1. In onr bhusiness
we use brads with malleablo cast lron hesds, for the
support of lighining rods, and we galvanize them to]
prevent rusting, When we use them, we find the east
fron so brittlo that o great many of them break. We
can come o no other conelusion than thut tie galvanls
ing wakes them Lrittle.  Aro we right? A, Galvanizing

tact with the surface of theearth: and if the electricity
find there or elsewhere a better conductor, the greater
portion of it would leave tho rod for that conductor, n-
stead of following the rod to the end.  With a properly
constructed rod, terminating with an extensive metal
surface, buried In contact with such worthless scraps of
metal as the clippings from tinshops, old tinware, ote,,
or fine charcoal, or both, in constantly (not “*almost al
ways, during & thunderstorm ™'y molst earth, which in
many instances would be most easlly foand In the col-
lar bottom: there is little probability that the elee-
tricity will leave the rod to * puss off on the wet sur
face "' or do damage,

(22) J. P. suys, in reply to D. W.'s query
as to the sudden weldicg of & millstone spindle to its
step: In the New York Jowrnal of Commerce, I the st
year or two of Its publication, may be found an account
of asimllar occurrence, A spindle (1 think it was of a
millstone) was suddenly welded to the support upon
which It was runnlog, o the very same manner, as in
the caso mentioned In your paper, I bellove It oceurred
in the yoar 1827, or the first half of 1838

(23 W. D. says, in reply to D. W.'s query
as to the welding of a millstone wpindle to ts step: 1
have seen this dono & good many tmes.  To preveut It,
plane a groove (o the step & ineh wide and 4§ inch deep;
hardun the foot of the spindle und step as hard as pos-
siblo, pollsh both after handening, and you will have wo
tronble about weldlug together, The ofl rauning through
the groove provents (s welding, Use the best of sperin
oll, andd keep the step lovel,

(24) W. W. T, says, in reply to the query
ALOUE the welding of mill paints to thielr steps: T have
bad severalsuch jobs to repalr,  The weld Is perfoct,
amd has always broken when struck ina different place
from the polut of unlon, T have to anneal the step and
turn off the part of polot foft; and 1 and wo check or
Hue marting the place of ooutact,

(205) B, A J. ways, as to the sudden welding
on i apdoddlo (o foe stop: Tonee had o spindle act
tho matno vy while running in s cup of ol

(20) W, €. says: Please givo me a recipe
for maklng powder for mining coal? A Ooarse-gratbed
gunpewider by nanally smployed.  The materials are Gt
parfoctly defed and separatoly reduovd to lapalpahlo
powders, These are then sifted together,
with water, and gronmd for some tme between
millstones kept constantly moist with water, The
powiler In thon collected to large lumps and
driod, Thess lumpe wre gmined by bringlog
contact with sharp teoth fixal upon the periphory
revolving wheel, snd sgltating tn suitable sieves to
wrnte from the fner powder,  The powder conalata of
parts of niter, 1 purts of sharcoal (often mived w)
litthe wood palp or sewdust), and 11 parts of sulphar,

t
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: Y., Jr., aska: Please give mo
‘wash (hat will remove or hide marks and
' u‘mmmm A We do not
L water (o wash them,

‘t

In 1 gallon spirits of tarpentine, For benxinme dryer,
take linsced ofl 3 gallons, add red load and litharge cach |

fore. When a litthe

ol

1, thin with b

ton cloth, and & drop or two of oll.

economy of space snd weight,

(30) W. K. D. says: 1 have an acquaint-
anoe who has an open fireplace in his office, and claims
that daring the forenocon the sun comes into the room
and deadens the fire. Is this true, and what is the
canve? A, We do not belicve it is true, but probably the
effect of deadening s produced to the eye by the sun
outakining the fire.

@31) J. A. C. says: I haveaboilermade of | 3
first class {ron, which commenced leaking in one of the |
joints, This continned until every jolnt was leaking.
Wethen patched the seams, but In a short time the |
leaking commenced again. ‘The water for our bollers
was pumped from a well {nto a tank, and was then
warmed by having the exhanst pipe extend into it. Our

$ cientific American,

[M/w 12, 1877.

A7 J. O, says, in reply to D. W s quory
A Lo tho sudden welding of & mill spindlo and fts stop
plocot I have hnd a similar oxporionce in (ho uniting of ¢ CAgN R
hardenod steol under excessive friction, dueto the ab. :::::":om'x’,'w & nm',‘,‘,:::,{;" ,,,,,
senee '-.:: hhduu.m m‘l"bﬂ foot of a nlnl“;:i'nml Whatt, | g plor, Avory & Dartholomew.

at tions & minute in a step and | Nridge pler, B. K. Colby .
transmitting some 25 or 30 borse power, brought a water | Beddle, G, M. Strong. ... cocevannnnaianes
wheel to & sudden stop, The uniting was preceded by & | Broom machine, C. B Lipe. .oooooeee :
pricking nolse, similarto that made by an electric en. | Buckle, ¥. W. Schafor
gine. Upon removing the shaft, & ridge of steel taken | 1urial ease, K. Mota....
from the step was found on the oot of the shaft; and no | JrAF Sbet B PROUCE il -
ool chisel or flle would make a mark on, and it conld li::u::'l-h W. I, Piteh..
only be removed by a grindstone, Hanlly any heat was '

Putter for paeking, W. 1. I\om\n
tobe fell. T belleve the parts welded by wearing of | Dutter pall, J. GUberds. . ..ooootooiiess

parts to perfect surfaces, and then excossive friction | Dutton fastoning. 5. A. llu'l'ozllun .......
completed the job, Oam motlon, Houghtaling & Siviter ...

Noot shank support, G, W. Wells. ..o
Boots wud ahoes, lncing, N. BYans. ..o o0
Nroooh-donding fironrm, 1. M, Earle

l

334 Tha., raw mmber 154 e, sugar of lead and sxlphate  spiodie had worn a little hollow in the step plate, hav- | Car coupling, M. L. Mathias
of aine, each A Th, Pulverize, and boll In the ofl as be- | Ing the same curvature with itself, mpmmeolnw'(\:mmu W. Disman

y 5 gallons, | end of the spindle upon the bed plate had Yorced out the | Our pushor, H. La Tourette....
For rebbing vamish, use & solotion of pure, bleached | air and ofl, and the two had come Iuto actual contact,

shellae In aleohol, and apply with a smooth wad of cot- | particle with particle, and were, henee, ono piece.

(29) J.H. R. asks: What is the advantage asothe welding of a mill spindle point to its step can be | Curtridge, A. . Smith..

of placing the high pressure cylinder of a marine com- | verified by three precisely similar cases, which have been | CArtridge sholls, varnishing, Pratt & Reynolds....
poand engine dirvctly abore the low pressure cylinder?  brought to usfor repairs.  He Is undoubtedly in error in

A. Al boillers 30 not sdopt this plan. Without being | regard to the point being well ofled. If that were the |
able 10 speak oficially for those who do, we Imagine | case, it would Indeed be a remarkable occurrence; L | Chalr and work table, G. L. Rich
that they consider the principal u!nnuaolomnh when running dry, such things occasionally happen. In | Cygar wrapper, W. Broscker

| material will berequired. Send by express.—B. P.T.—

baller maker says that the leaking was caused by the ofl
which was carried from the cylinder by the oxhanst pipe
into the water (o the tank and thence into the bollers. |
1t this Is not so, plesse give me the correct reason? A.i
You do not send soficient particulars to enable us w.
form o decided opinion. The boller maker's cxphns |
tion points to a possible cause, while it Is more likely
that the trouble Is due to fanlty construction, careless
management, or 1o the use of bad water,

32 W. E. W. nsks: 1. How can I tell
the weight of a fiywheel where T know the diameter,
width of face, and thickness of same? A, Multiply the
number of cable inches in the wheel by 0-2604, to getthe
spproximate welght in Tbs, 2, Is there a rule by which
the welght of a wheel Is regulated for any given horse
power?! A. No general rule for the size of fiywheel
will aoswer under all circamstances, We could nat treat
the matter satisfactorily in these columns, You will
find 8 good discussion in Rankine’s * Machinery and
Millwork,"

(38) J. E. C. says: I see it stated in anar-
ticle on machine belts, in the Scxexcx Kroonn for 1876,
P 531, that & belt wrapped one quarter round s pulley
has only one fourth the power of what it woald have if
wrapped one half roand. As an fllustration of the sbove |
is given a man witha rope taking turns nudnpeu,
and states what 8 great power s galned sccording to
the number of turns the rope s taken around the post,
JThave also known of pulleys belng Increased in diame-
ter, #0 ax 10 make the belt stick better and thereby have
agreater power. Bat sccording 10 one of the laws of |
friction increase of surface doos not prodace incresse of
friction. How do yos accogut for the power Zained in
the sbave cases? A, This is not contrary to the laws of
Iriction in relation to bodles that sre Sexible. In these
mubmummmumm
of contact. You will find the matter discussed In treat.
ises on spplied mechanics.

(34) M. A. W. asks: 1. Will a steam boil-
er 4 feet long by 34 inches diameter, with a firehox #)
fnches Nigh, 16 inches wide, and 90 lnches long, with 3
ope inch flues, be large enoagh to ren an engine with a
cylinder, 3 x 8 luches, with 80 [be. boller pressure at 30
revointions per minmie? A. We think the boiler will
answer. 2. Am | correct in estimating said engine at 2
horse power?! A, Actual power will not excesd 1 horse,
5. Would the above engine run a tractlon engine with
the driviong wheels 5 feet In diameter, with gear wheels |
of 4 revolations of the dAriver to one of the driven?
What specd conld | obtain on moderately good roade? |

contalned no novel featuree.

| with much pleasure, the receipt of original papers and

of inventions, assignments, ote,, 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 pleas-
ure in answering briefly by mall, if the writer's address
is given,

clally set apart for that purpose, subject to the charge
| mentioned at the head of that column. Almost any de-

| tained.

A With good machivery yoa tight obiaia & speed of § | ARAIng Voth the speciscations and drawings, will be | Hoksting machine, 1), n.uam..::f::::
or 4 miles sn bour, ‘“’“--“mllﬂh' furniahed from this offics for one dollar, In ordering,

Cane and umbrells, M. M. Copp.
(38) J. I1. P. says, as to the welding of the | 000 ._.,,,,_..,: W, Palmer....
spladie to the stop plate: I think that the end of the | Our coupling, J. Hayden

Car startor, W, JRspor. .....cooooe srninnes
Oard boand, ornamental, AA\lml & Bett..

Carriago, portable engine, C. M. Miler..
Curriagoe sont lock, Hayward & Hays

(39) F. D. H. says: The statement of D.W, |

Casting metals, C. & B, H. Dusendury........coe
| Contrifugal dryer, ote., J. Duchanan, Jr

every Instance that has come under our notice the weld | Clovis, Coonley & Duckius. .......
was a perfect one, and defied all efforts to scparate the | Clook lockwork, J. W. Willisms nr)
pleces, Clothes drior,J. Kahn

Clutehing devioe, M. Fuohs . ooooviie coinniiinn
Cocks and faucets, closing, Towle & Flass
Coﬂu mill, protector, ete,, W. A. King..
Coffee pot, R, L. Nelson
Coffee roaster, N. Motz

MIXERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and |
examined, with the result stated:

J.A.S.—Itis ironpyritesor sulphide of iron. See p. | Ooln detecter, countertelt. J, A. 'nlolnpon

7, vol.36.—W. R. S.—A quantitative analysis of fire  Coln tray, A. A.Hyde... ...
clay, etc., would cost sbout $15. About 2 Ibs of the | Collar, standing, J. K. P l'lno
Cooling Nquids, A. D. Puffer. .
Cork, or bung for cans, ete., T My
Corn ball presser, C. E. Vankeuren.
Corn arill, D. Kerschner. ........
Comn planter, D. €, Bacon. ...
Corn planter, 2. Wagoner...........
Corn planter, hand, W. B. Seelyo..
Corn sheller, H. Neubert. ... ........
Cotton press, C, J. Beasley. ..

It is indumated clay, contalning markasite. Seep. 7,
vol. 8. Itis of lictde value.—H. A. W.—Quantitative
analysos cost from $10 to $30 cach,

COMMUNICATIONS RECEIVED.
The Editor of the Screxriric Axzmicax acknowledgoes,

contributions upon the following subjects:
On the Valuation of Sugar. By S. W,
On the Involute of the Circle, By L. D'A,
On a Tidal Motor, By A. 8.
On City Travel. By T. B, McC.
On American Progress, By —.
On Fire Escapes. By G. L.B.
Also Inquiries and answers from the followiag:
FBM-G S.B-P. P. P-L, 8. B-A KB —
C. P.R-J.B.O.

HINTS TO CORRESPONDENTS.
Correspondents whose inquiries fall to appear should
repeat thom.,  If not then published, they may conclude
that, for good reasons, the Editar declines them, The

address of the writer should always be given.

Inquiries relating to patents, or to the patentability

Crucibles, making plumbago, \\’ Smuh (...
Culinary vossel, 1L, O, MUNEAN. oovvvrivnrees
Cultivator, fallow, J. Richardson,, .....
Dontal plugger, K. L, MUK ooiiiiieevnens
Mo for sucker rod Jolnts, G, Douglass. .
Door handle and eateh, W, O, Folant........
Dynamo-electric maohine, D. ¥. J, Lontin..
Eavo trough fastener, A, J. Gllbert
Fgg oarrier, W. J. IL, Kappe.....
Eloctro-magnetie rogulator, R, A lhy
Engine, high and low pressure, T. L. Jones

Eyoglass, L I, JoOhanmos, . coveeiveiensns
Feathoring paddie wheel, 1. Wﬂlluu...
Food water heater, T BYnon. ..o
Folly, W. A. Wharton.....vcceveines
Fonco post, J. R. PofMey...c.courne

Hundreds of inquiries analogous to the following
are sent: *'Who makes dynamometers! Where can
sllkworms' eggs be oblained? Who makes brewers'
machinery? Who wsells tobacco-flavoring composi-

tion? Who sells coffee-roasting machinery 1" All such
personal inguiries are printed, as will be observed, In the
column of * Basiness and Persoual™ which s spe-

Gimlets and twist drills, J. C.
sired Information can In this way be expeditionsly ob-

OFFICIAL.

INDEX OF INVENTIONS

you Wimen
Letters Patent of the United States weore
Granted in the Week Ending

April 3, 1877,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssned patonts,)

Graln binder, Hodges & Blim. ..

Grain binder, C. B, Wuun.mu S e A

Grain olevator, floating, C. W, Mills (r)...
« Kibler

Ceasars Aesnsnassaes

Orinding machine, G. A. Knowlton..
Hammers, die for, Rlplllodd
Hurrow, B T. Bouatield. ...,
Harvester, O, N. Skaarnas. .
Harvestor reel, B, L. I'Nm
Hoy clevator, J. & P Lux. ......ooun seuvedss
Hay elevator and conveyer, J. 1. Moran. ...

| Finge for boxes, eto.. A ¥, Gerald. ..
A complete copy of any patent in the annexed Ust, | 1, O. 11. Tieks. .

Horse blanket, J. O Ayres ... oooiiinnn

plemas stato the number and date of the yatent VB Wo &0. 7. Withiy'ss

Cast Iron Into steel, converting, C. W. Slemens...

Buvelope, T, C. CAIEE........se.rerirreseeers - - 19,180 | Smoking pipe, B. A Jonssson

Gear wheols, making. J. Comly (r), cooevivemrernens
Ginger snaps, making, Bell & Hills. ..., esesssssss JANND
Glass pipe coupling, H. P. nm.... wusesene

Ty for fool, winding, B. Harding ...ooomivvirins

Lant,C. B, Ored . cocviirinn
Lathe ohuok, ¥ \rmnlmn‘
Tand farnnee bottom, ‘I'. Bisoh ...
Laonthor goods, stamping, L. 1 Umu
Lavel, T 3L Burk
Lightning rod, L. D Vermiiys.....
Look for sliding doors, W. O Rogers
Lok, master koy. ¥. C. Yanda
Locking Iatoh, BT A. Chase...
Mest tendorer, V. Lapham. ...,
Millstones, eto  talancing, € B
Mowlding machine, J. B, McCune ...
Mosquito net frame, J. ¥, Volle, ...
Nall plate foodor, W Koplin.. ....
Nt Jook, T. Yernos......i eesenvsvons
Ol stone holdor, G. W . Dudley
Packing, piston, W Rankin..........
Paint composition, 8. B Fisher
Paper bag machine, 0. A, Nixon.....
Papor barrel machine, ¥. N, Davis
Paper boxes, L. I". Heath . 5
Paper porforating, R, T, !.nh ................. PP
Partor skato, FL. L. TOe ...cooiiiivmene sirs
Pencil sharpeneor, Roache & Redding
Planoforte notion, vpright, ¥, Frickinger.

Pllo driver, steam, T, T. Loomis (r)......

"
19921 Pitman rod, B, B, Carpenter .........
10  Malting machine, T. Hagerty...
W07 Mow, J. Preston......ccovivnnne h
1937 Mow, R D Thomson ....... 1
.. 1900  Plow, cearing attachment, J. . Doek... |
L e Mow mould bourds, C. Blalr. . .0 ved o voa B
.. 18,41 Plows, corn guard for, Murphy & Bramell
.10 Plowshares, makiog, C. H. Thompson. ... ...

Portraits, incasing pockot, 3. . APpIegate........
Pross metal drawing, O. Smith. ...

R AL T LR

Sash bolder, l.m............................ a0
Saw tooth, insertidle, T. §. Disston.

s ELETTTTTE R

voee 150300 hmm.m...ﬁuu«o- ceun

185,164 | Soap composttion, BAXLer & HOTTOEKS «.veeeririe

oo 108 Spark arrestor, B. M. m"n-nnuun-houn
o0 19912 | Stamp, perfornting, G. F. Almy....ocoaismiinin §

. Station Indioator, J. ., Hersog. ... «ooerornssnnnse
Steam and alr brake, Taylor & MeCamish. ....ocive !
Steam boller, drop tube, C. K. Heath ............. I926
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Gealred, lluuhrhtt.l”ﬂnﬂ
mc A. C. ssks: 1. How can I varnish a n.nl_uwlumk(b ﬂM&ﬂﬂﬂ'Md" ‘mc'Alm

enlored mechanical drawing, so that the paperand draw
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g il 50t be maeved by the operstion? A, You mnat use | 15 r ¢ and mixing, 3. L. Whall..

Agrieulturs) boller, MoAfoo & 'l‘nw " Lo 190000
yarnish specially prepared for the parposo, which you | Atr guns, dart for, Spring & Tobinson. ............. 1010 |
ean probabiy obitain from some one who mounts show | Anfmal poke, T B. AUEDOTIY . oovrrriiiiiinnn vors 000D

eards, 2. What mast be the clroumferential velocity of
an fron disk (ot serrated) to sever & bar of cold lrony
A, Betwoen 1 and 2 miles s minute, R e T it ettt )
(36) L. M. C. sayn: T am nineteen years of | nait aye tormer, 11. 5. mnwu-”.”.'.“.'.'.'.'.'.'.'.'. -
age, and my smbition i to learn 10 be & competent prac. | Pale tie, R, C. Pope........ 0
tieal locomotive engineer,  What course wonld you ad- | Malos, tightening bands on, M onum
vise ma (o pureue In order to obialn that ond? A. You | 'm“"'m";“"ﬂu “'n" Mmh ';"x pEE
{1 v r and othor 0o
m‘m“?qhdm«nmw a8 freman on s loco. gy g oy
1, Wil high = - ok | | Bos Nive, 11, Wheston. .

Animal poke, B. D. Watson

) 140,14
Arm e, I'. R Wagor, ., L
| Ax helve shield, J. M. lmh

Beer k soda, ' 'I" :
l-“l-'ﬁr“-lhﬂ Jow m:v-w-tu-;u on lhn'l:" [ : p:l‘l‘o:t. ana:m”v't" llit:h::: 'm :::
whistle + Genanally, yos. compressed alr | Rinder, tesnporary, O. W, Merson .............., Ve In
prodiuce (he sme note on & steam whistle as stenmn does, | ird onge, A, B Mook, ooniiiiins 1o
the pressnre belng allles (n both casen? A The sound | Wind sist worker, B. O Whipgle ... 1. =
e often clesrer when sir lo seed. 3 What fe the best ':“‘"' "“’"";l“ ------ w30

W0 stop fonming In & steam baller? A, Ji by ofun  Poler bottom, O. R Everson .
:.'...::@nnaudmw.m:» s otter farmase fromt G 1. Allen ™o
of the pipe tases it e b‘y dlmy - ‘wwm ine, A ¥V Jackaon. ... 1.

oleam Bome ransed » sifloner, Moore A Rogers .. .. (LR )
Water of (oo strotg & Bre.  The canaes will Soubtions | g s hawl stioner, N, J. SUBGBAS ......00000eiees 10 n
euggret e remedics. " Boot Miffeners, making, N. J, Saonds. ... .. L

VVesoaiEs % uuu nonmmmnuum..l M. Laughlin. .. 180,108, 19,112

Irontng table, T Lithy
| Knife soourer, ' Yinnersporger .

 Knob Inteh, W, A Darlow

nall m.m\..l I wl.. i

Horseahoo nalla, making, G. L. Hall. ...
Hoso bridgo, J. TRYIOP....  secorsnvsersnirs
Hose coupling, A. B Wieh............... eannasRbieny
ﬂydmc-nouhrnno n Ilcnh.y
Too tool, J. Orawford .
lmm!mumuml x.m...... 19,5
Insaiated wire, 11 Mdlu
Troning table, . W. Tlook. .

Knifo soourtng pan, Onasel & Ziot ..
Knobw, to ahanks, sttnching, W. A. Dardow, ... ..
Knobs Lo spindles, sttaching, W. D May. oo
Labeling ronehine, Knooh & Balomon. ..o
lamp, W_ A, Dutler . ......
Tamp, 8. 8 Nowlon. .. ..o ionieiinnnnnser
lLamp bracket, Sherwin & Hoople . ...coivivinane
Lamps, contor, Shorwin A Moogle . ..«

Lamp for hydroosrbon ofis, ste ., D. MeOarty
Lawp, night, 1. W Hantington ... ..
Lamy or chandslier, oil, J. ¥, Lauth
Lamp servon holder, J. B Hubbell
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Fnr Meohamcs and Metal Workers.

Warkshop.
PO T A o .:“&m,é: :
- op. Compani b {

L "‘“.l o o ort %vomh i Wastra: :o
W l%o I'v::numl MotilWorker's Asstitant.
B;-;:';m Prnctionl Modil CalGulator, #vo. 44
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“""5 (e Modery Precties’of Amerte é‘“ﬁﬂ'
neurs. * Wi -
outs, m-'o' Y ‘ sy
Jr'l‘ho-bonotmwhoohmt by uun.tru

@ = L::.hl_rl (‘-umr of Practical nod
who w le address. . =

EDNRY CAREY BAIRD & CO.,
Industrial Publishors, Bookseilers, and Importers,
510 Waluut Street, Philadelphin.

A NEW UTICA PORTABLE STEAM ENGINE AT A

makers prict $95 Apply to CHARLES %
THE DINGEE & CONARD CO’S

BEAUTIFUL EVER-BLOO

ROSES

Ml’luu.suiunlc for immediate flowering, ‘
mdl postpaid. 5 splendid varictics,
zv labeled. (-..r‘l;l‘llur"h 19 for §3; 26
s 33 for 5. For )0 cents each additional, one |
.l‘ullﬂlﬂ PremiumRose tocvery dollarsworth
rdered. Send for our NEW GUIDE TO ROSE
CUI.‘I'URE. and chomc from over 300 finest sorts
We make Roses a Great Specialty, and are the largest |
Roge-growers in America. Re)crmlmuu)cu'-lnmersmuu
United States and Canada. THE DINGEE & CONARD
CO., Rose-Growens, West Grove, Chester Co., Pa

TO CONTRACTORS AND IRON FOUND-
ERS.—Tandors are invited by the llonnl of Weter Lmn-
missioners of the City of Ottawn, to be sealod and nd.
dressod um nndununnd. -nd Indorsed * Tendor for

ater ¢ lator uun ondu the Tth doy of
May, l!“l fur lhn aurnyli
W uu«r l'lpo.

|1 lool lonc. ‘
" "

looonnnn ta nanouu(-m x) lm hml nn nwxllmtlon
OTTAWA, 20th April, 1677, c v. W W, W, Comrs,

The Farquhar Bbpn ator
(Warrsaied) .

PRICE REDUCED.

WEYRAUCH. IRUN&STEEL.‘

Strepgth sand Doetermination of s l)lmnuhm vl(h
Neferonoo to Latest Exporimonts, By Prof. J.
much, of Stuttgart. Translatod by Prof, A, J-y lmn.. 1
uf Lehigh llnlnmlly. with an sppendix by Prof. )
Thurston, of Btovens Institute
1 vol, Fvo, with four foldiog plates, #1,00, \

Pablished and for salo by

JOHN WILEY & SONS,

15 Astor Place, New York,

Malled and vnwald on rocelpt of prico. !

SLUTCHES &r=
RIGTIONUATORS.

YOLNEY W.MASON &C0O,PROV.R.I

:N rFou (nMI'I.I I'E BIE OF ENGINE CASTING,
{1, bore, d-0n, atroke,  For ont nnd purtlonines addrons
. DUAMON, 12 16 n'lmuuu- Vinew, | Wlndelphla, Pa

." 1o Agunts. GuM and a

\JL o (Iun Jres l'uu tortis ad-
dvuu A ll.uh.u Wy M Lonie, Mo,

Dl)ll’\-«ln\% o lllﬂ‘i \'\lb HTERL
NEITRUCTIO
With nvlnnm . 10 Ihu Julost o -,-. Ihlu nis. Traoslated
from the Garman of J. J, W) AUCH, L. D, With
FOUR FOLDING PLATES I'um oloth, §
. VAN Mlullt\\‘h
Noy @ Muarray and 3 Warron sts,
.0 Coplog nont by mall on rocolpl of price

TEMPERED BPRINGS AND ROLLERS

Colled Towpered S.inch unrlnfu 3 1o ¥ feet lon

Hardened Steol Rollars, Sinel by & dinmotor, now, ad-

Justabie to any width, Goaring comnlote, Wi be sold

v--ry jow. Address A, KB IPROCTOI, W Commoerolal
Bt., Boston, Mass,

ST UTTERS. Xew Styles. Low Prioss,
OoLY 8. . BROWH & 0., Yew Haves, Ocsa,

A SCIENTIFIC CURIOSNITY,
PEBPAIUAL MOYION ACCOMPLISHED. A bownatiful
Maguetic Instrument, which has tecn running -mm NG,

forsale. CHAS E NEWTON, 3 Macdougal bt.,, Y

! eou ol lnlum« nvo‘dmm

N'l‘lll'l\“'l‘ll ANI) (AI.{ ULATIHONS l

RISDON'S IMPROVED |
TURBINE WATER WHEEL|

Yiolded at the test of Turbines at Centen- |
NI Exposition the beat rosults at all stages
of gate, Sond for circular to
T, I RISDON & €O,
Mt Holly, N. J,

Manufacturers of MILL MACHINERY,
MATEUR l‘ll()’l‘(NlllAl'"l( Al'l'.\ll ATU rl
Mot Invmmnn Nvorybocl oan u|||vl|||n"l“|l|l |
w

'f oot o L nn
m n\ Ihwluw stitop for elronlar.

N & CO., 118 Pearl mrwl. noar
llon, Nuv Vor

N. F. BURNHAM'S

WATER WHEEL

ln fared the “wtandard turblne,'’
persons who bought and use
1th part and full gate open

Pamphlots Free
N. F. BURNIIAM, York, Pa.

SAFETY IIUI\T"U

Machinery.

OTIS DROS. & CO., No. 8 Droadway, New York.

- Vislting Cards, with name, 100. and stamp.

WESSELL METAL, A PERFECT [MITA- 50 Agts Ot 10o: 1 G, COX & €O, Brstol. Ct.

ton of gold Ao color, surface, and nch\ tonts, for munus
ENTELMARCEDANT & cg

Moturers of imitation uwn‘ry.t-m othor vmrlu-nln finn
MANUFACTURERC S fpERICF

nuowuwul Weossel Manu ¥ 0., No. 317 E. 234 St N, Y. i

I MPORTANT FOR ALL CORPOIL\'I’IU.\‘N AND
MANF'G CONUEINS - Buerk's Wutchs-
mans ‘Time Detector, capable of necurmtoly eon-
trolling the motion of & watchman or patrolman ot tho
:i'l um:l;l:s“rknrh :)lw'n.t m\x}'ﬂnror clroular,
P WO, Hoxh Tox nuw
.\I‘ll;:lht; l|ulllu l;“l lmh'm-um‘:)‘ l‘;\‘ u: " Y:wl. PLANING & MATCHINC MACHINES
s od In my favor, June *rocoedin, NIV \ .
Rave bean comitneneoed Agaitst Tmhacaser & Co. for oo ; UNIVERS. L HAND JOINTERS
Ing, contrary to the onder of the Court.  Persons unln L TAILNC BON FRi
olocks Infringing on my patent, will be dealt with NG MACHINLS, PUANER KN
uneordhwm law,

BANI) SAWS,SCROL TSAWS g

SPECIAYL, MACHINERY, 'I'l)()l.S MOI)KI.‘* AND
Patented Articles mado 1o order by A, A, POOL & €O,
WR Avn M-rlo( ﬂl Statlon, Newark, N,

THE SUCCESS

Why I8 the Succoss ahead? 1o | oi(INISTS' Pattorn and Brand Letters oto,, Comploto
gauan ita great wmer Tihe ey @ltested | Nownpager Outts, Engravers’ Ilnxw\u:]nl' gl s
Y o y
3\-]‘:,, ,"“:E;“:hu st 'T‘l‘“ on 15 Du Streot, cor. F mn ow Yor
fing It An Moot * s Week | te T . and u.mm
Jecting It as the Standant ¥ e Tog \ s Week In your own town. Terms
estimating {he leakage 0f the wheels | b‘ ) free H. HALLETT & CO.. Portiand Malae.

of the 'urid there reprosentod. | vm DA TVS &
over 'l‘ I'.\‘ = o wll our Rubber Hand Printing Stamps
s ol cont ot | Termas freo. G. A. HARPER & BRO,, Cloveland, 0

POWor under FART as well as PULL
BRlDFOBD Hll.l co.

GATE. Send for descriptive Pam.
o List to 8, M. SMITH, York, Pa
-utumun o'
French Buhr Mills

* n.mmms—.pa..%a:-;;:g |

Ihhln‘ln Apanser
M mass asturey o ENVE
Gde I-C.O.-l o 54, CINCINXATI, ONIO.

WA\TLD BY A FIRST CLASS HOUSE
m machines and arti.
hn trade.  Firs frnmx‘lven Apply
to the office of H.Ul’)ol.)‘ MOSSE, 1
Chnpuldo. London, B.C,, England, Suab, L l., 1109.

III IIII'—ﬂJ WROUGHT

IRON =
sao.ml’mw Drill Presses.

BeAMS & GIRDERS L SREPARD, Clnctnnatt, O

U\’lo‘@ IRON MILLS, Pittsburgh, Pa., !{ann- — —
mur\'rﬂ l::!lmpruvod wropgit iron Beams and ,\(l""clbeii"‘v\m]‘ POWER MA-
irders (

'l‘ho great full which has lnkomluv in the prices of Different machines with which
Iron, and es ally In Beams u in the cunstruction Buolldes Cabinet Makers,
OIPIHEI'HAK!P BUILDIN nduces us to call the spe- Wagon Makers, and Jobbers

oers, Architects, and Builders to In misccllaneous work oan
vantages of now erecting Fire f compete o t0 QUALITY AND
structures; and b{‘mhmnmm pagesi2& 5 of our Book Puice with steam power manufao-
of Spetiona~which will bo sent on application to those turing; also Amatours’ supplies, saw
«mlrmpluln t mem«lnnurnm wof buildin —TﬂB
COST Iﬁ! ATELY CALCULATED,
the serious losses dln-
d Ly fire: these and like con-
-ldernuom fu)lyjnstu any ad arstcost. It s
belleved, that were owners fully aware of the small
difference which now cxists botween the use of Wonl
nd Iron, that in many casos the latter would be adopted,

W o shall be pleased to furnlsh estimates for nll the Beams ’
mamlou. ﬂﬂ' nny specitic ltructnm sothatthe difference P o nd o S

in cost may st once be ascertained.  Addross
CARNEGIE, BROS. & CO., Pitisbargh, Pa. Enzine Lathes, Plancrs, Drills, &c.
DAVID W. POND, Successor to

Wood-Working Machinery, |.0eitE W F8E wirdeter, Mass.

fuch as Woodworth Planing, Tonguelng, and Grooving =V
Machines, Danlol's Flanors, Richardson's l'nt::nt, Im- M A C E I N E R Y

iruved fonon Machines, Mortising, Mounlding, and OF EVERY DESCRIPTION,

7-abot 8250, 70 kinds,  Guns & Rifles 85

Revolvers iz siceser wo‘;;'.f"a:;::z'";n

tones,
Partable Corn & Flour Mills,
Smut Machines, etc.
Alss, denlers iz Belting Cleths and
Geoeral Mill Pursisding.
Office & Factory 108 W.24 8%,
. CINCINNATI, O,
J R Swwart, Free. W R Duslap Jee,
t.r PRICE-LISTH 8F¥" 0> APPLICATION.

PATENT SCROLL AND BAND SAW MACHINES A
speciality, CORDESMAN, BGAN & €O, Cincinnati, O.

EW.CUTTING FOOT L\TIIE&—

blades, fancy woods and designs,
Say where you read this, and send
for cataloguo and prices
W.F & JOHX BARNES,
Ho:kfonl Whmebn:n Co.. m.

THE BLACKHILLS,

And American Wonderland, by 11, N. Maguire, who has spent
13 years {n the Hills and Yellowstone re ‘on, ‘Tha latet, fulls
est, aud ouly truthful scceunts of Gold mi Bilver prospests
Agrkmu-l and Grazing resources, Clin A
Fishing, the Tudisns, and Seitlens” Adves LINT
-m\ them, Mining and Wild Western L.
Nataral Wonders ‘I this most remarkablos
Boiling Geywers, noble Scenery, lmmenss N
Miustrated with 22 Fine l'n,uvlnp, (1 & large new Map,
eorrected to March v, Frice, oaly 1O cenin by ‘m.ul 12 conla
sold by nléuown oalors, or weal wipe
DONNELLEY, LOYD & CO., Pubs.. Ghloago, Ik

ANTRD NN Qi rrl ash roa e ool oy mte RO

3. Pand travelle n,.. ' ' 0 S M B ) 5 T m

T R e TN T S iaiiiivg sviems | MANUFACTURE OF ARTIFICIAL BUT

- tor Illy N u-‘:|{ |Hnnr)”} Mots, rlr .) M. With I|Il CUR
o . . ” . yin iy slory of the Artingial Batter

TUUL :": M‘\'I..lhl\‘l:“(L::{n‘l‘;::l‘:nt 'i(.;ilu\"\‘"ul.f\m:l'.lvln:c """"'{'l'"'“'i', '“l"l-lll »:Iu'nu n:’ tho 1'rinol "‘Illnl|"““‘;.“.
SR ! DOW In use, Dotalls of Latost Tmprovemo an i

M2 AL N Y, Pat, Bush Hwmmaorns aspoclsdty. | Sovinoia) Hutter Faotor ..IIU!\\:“‘I » of lllu- Machines

required, Chomibonl Ana yaon of Butbor und of Artifio in

EUREK‘ SAFETY Pow:n ! Butter, Dotilla of the Costa of setiin up oan Artifioial
0

M.nwn)llchlnm :anll Wood-Working Machinery geno-
2 The George Place Machinery A
il wIiT llEl%l}l\.' RUGG & mgu.mnso;. e eorge ace ac l"er enc
§ sbury Streat oroester, Mass, 0 <
(Shop formerly occupied by B. BALL & C0) 121 Chambors & 108 Itendo Streets, Now York.
Pocket Coin Detector. THE DRIVEN WELL,
-8 Ilar; it tost B go, | _Town and County privileges for making Driven
m::co&;:u[‘;" ﬂ;}“m ,m;:,:,'u:ﬂf:"ﬁi Wolls '\nd' selll ng“lp‘tl\in;'m under tho eatablished
by mall ; agents wanted : liborn] discounts. | hmerican Driven Woll Patent, loasod by the year
. W. SUTTON, i Liberty St,, New York,
yEWCER koo e WM. D. ANDREWS & BRO.,
hB\V \a‘(ll{l&.
Patent AdJustnblo Rubber Bueket o
Chaln Pumps, with the buckets ten foot apart on tho w
{;::ln Wil ralse a full flow of water from decp wells, PIONEER IRON RKS
I't 1s .';ﬂllfug: and Txc(hu: pu:u.;lvu‘.r:- |||u 'lu;lll:)\\lh\r-,» Nos. 160 to 163 Wil-
y.  Htate and county ights for sale Z
] “f“\'()\ (‘)'. Il:)x 0, l{umlllun, Ohblo. %l"“" : Bt llHll OK
ol ~ \lunutm‘lun-m of
DANBU"\ Dnll.l. « IIU(‘KN. the A INDELOY
Perfoctod nnd  Price reduced FPutent Steawm
Manufactured by the HULL & BELDEN €O ROAD ROLLER
Danbury, Conn und TrACTION EN-
INE, All Xinds of
ving Machinery
i lachinury for
Sugur Houses and
rlintations o Spo-
oie ity
==ty

g th -ml
Waterfally

Alexander Dass's Patant Portabde Tron Rallroad

Duttor Factory, the Capital required, the materials and

Practically Tmpossiblo (o oxs unnlllhn consumoed, Cost of manufacture POr pound,

plode, Tostod Lo X0 1w, prossire o Dally Profit, oto. A complote and rollalilo trostise

. < nnlllullu'-llll HOTEN TIVIO AMBIIOAN BUPPLEMENT Noa,

por squnre Inoh, &Home Powar, \ and 40 Price, 10 oonts seol. 10 bo hisd at Qids oflos

SI30,0 (0 400 1, 8250, Also, | hnd of all nowsdeilors
Batlonnry l‘ln.[lm'-mul Bollors, and N "y -~ 3

: '. > U AL

Hoark Arreating Portable Bas | HOME TELEGRAPH INSTRUMENT,

glnes for plantation use, Send for | ?::::ﬁ':.',,"‘,"," of ln-u;u. “i:“r l:';“ ilote and reliable
|
oh D

our olroulnr, Discount to the trade. | Telegaph L 1"
| mdlod froe, L. I- TLLL

o

AN 4 OO, 8 Doy st
I, W. PAYNE & HONH, - o Al
g s FIREAND BED BRICK PISSES. ¥ACT ¥
Corning, N, ¥, B R, T B E, ST L, & SN ORY, No. 20

WANTED-THE RIGHT TO MANUFPACTUNRE
Drecdh-Los ullni. 1oglo Narre) Hifles.  Address
ANS HIFLE WORKS, Lanoaster, s

LEFFEL WATER WHEELS,
With recent improvements.

Prioes Groatly Reduood,

7000 in successful operation,

’ FINE NEW PAVPELET P03 1877,

Sent free to those interested,

o Jamen Loffol & Co,
THE TRUANT BOYS ARidre lpguicus g

Toll-gate. Sent froe for stanp. K. C. Abboy, Dumulo, N.Y, | 109 llbuly ot., N, Y. City.

WE ENAME L
INFINE JET BLACK evary variety of turnad wood werk
parts of machinery, castinge linware and gther inetal

work ENAMELED JET L0005 ,in wasd or mutal.made ts o dyr
AMERICAM ENEMELCO.ITWanneu STPROVIDENEE. B

V:\NI)ERBLTRGH WELLS & €O, MA- |

|nvmllnu private |
l‘llvn f lnmlm-
) !

5 v >
H"I‘I'A;\l PUMPS
RST FRIZES, CENT ENNIAL, PRILA,, VIENNA,
l ARLS, VYV* YORK, BAL Il)llllllkllub-‘lu‘( e
O r of recont petented lproyeme!
Send for clreslel SORWALK TRON WOKKS CO.,
P'rices Re tlur« Bouth Norwalk, Conn.

Model Engines.

Complote sots of

= CASTINGS

ey = —— for making small
llmh-l Noam Yn ines 1 1-2 I, bore, 3in. stroke, price, #;
18O 2 in, bore, 4 In. strok.. price, $10, samo -l,ln s cut.
Eureka Foot Lathes 4.nly 15 Dollars,  Gear Wheels snd
Parts of Models, All kinds of Small Tools and Materials
Hlustentad Catalogus Free,

()I)(IID‘HIW & WIiGHT M,\\ 2z ( nrnhlll lhm(nn. )lnu

CH A M 1—’IE)N '

NA¥

ELEVATORS.

HAS PAT. FIICTION PULLEYN, AN AUTOMATIO STOP, A
SrioxaG Inox huur A ﬁAn'n Pl,Arrmnl ASD u-
MADE IN A FI ER, AT VERY Low
RATES, BY D rmunm.uo \zu u.u-xv c(mv

styl
| Brainard Millmg Machines 5,7
Universal Milling Moachines from #2300 upwards ; Uruwn-
Patent Screw Machines, &e. .Av Ad ress BIU\L ARD
M. M. CO, 1381 \muu. Buomn.

OU sk WHY we can w!l Fint
Claes 713 0xctave Hosewonad Plance
for $290,  Our suawer bo, that it codls
Jesa than #4800 10 wake any €600 Plase
sold through Agents, all of whom
wake 100 por et. profit. We baye n
Aputs, but wll prmicr o Fami)
st Faetory price, 284 warrant Eve yoar)
Wesend ont Plases everywhers Sor trnd
2nd reanisy D paTmenl whless Ler N
fonnd wthlvtory, Sond for eur Diwstested Clrenler, which sives
o)l partieniar, and cvatalos the sames of over 100 Bashery, Mor-
| ohanis snd Families that aex ueing onr Plases in nny State of t2a
‘ Usion. Flesse state whers yoa sow this notice.  Addren,
:

!

U. 8. PIANO CO,, 810 Broadway, N. .

AYER & SON'S MANUAL

guide to advertisers,
Am:uumll'bo.dm bnlh ('uaMML
Tha lhhh vwk o( the kind,
pocoe T dretne TIMES BUTLDING,
nn.‘
N.W.ATER AfEeres Tom ssitbme.
Get m}‘ﬁll-nu- b-lm mak ad
contracts.  Our basiness is large. Facilities nosus
passed. Prices the u.b‘

Ql-’)ad-y at home. Agents wanted. Outfit and
V1S terms free. TRUE & CO. Augusta, Maine.

Lathes, Planers, Shavers Drills,

Geark Boll(‘nl!tr‘.&e.hl.ol LD, Newark N.J.

PHOTOGRAPHIC APPA-
\1‘l~ ‘L CHEMICALS
compiete, with .mncuum S10. Notoy: takes pictures

x5 inches.  Sond ru —v:nlu
TS Monmouth St Jersey Qity, N. J.

B. MORG AN,
Q‘-r c 37 A-—> to Agents. $30 Outat Pree
Dde) = D PO \'lt KERY, .\nc‘lu.&. Maine.

BELLEFONTE

Water Wheel.

This wheel Is ofered to the
blie with the fullest con-
ence on the part of the
| pmrnru-n that, after 12
! in the
| cading ture
! w.-lun«l LY

all crrenim-
| wm fulall all the re-
~ o« q nts of o frs
b wheel, wmblnlng -lumblluy.

.
!

{ eMelency, and low price.
lnlorm-dnn given on appli-
cation to

WM. P. DUSCAX & CO,,
Bellefonte, Pa.

SPARE TIE CROTON AND SAVE THE COST.

‘Driven or Tube Wells

furnishod to large consumers of Croton and Ridgewood
Water. WM. D ANDREWS & BRO., €14 Water SLLNY
-h.-nmlml llm mhvnl hm-r\-un sAmerioan DrivenWell

Mado h) ono Agent In &7 -lmn 3 new
4nrl|- led. Sawmples freo. Adilross,
C. M. LININGTON, Chlcago,

#TO§0 A DAY TO AG
page eatalogue. L. FLE'

D SAMPLES FREE =
‘HLIL 11 Doy 5t N, Y.

Q Quml froo. Sals \rx {uumnh-\\d Write at once to
S0 EMPE NoVE o \ ) Broadway, New York.

s Wf\lTCHES. (l\olpul In the known
workh

ampde i awd owtdt free o Apeate,
For tvrus addre u1 VQULTER & COy l‘hh.uu

s’oo 00 Rlnllb. Take lhc-nc-. o

Heavy Neaks prondiend on &

ookl face Dy Ao e of DYKES HEAND KLIXTR

withoat lnjury, ue will forfels 1000, Frice by mul

1Y mmlwnp ..\--u. 3 packages oty B cunta,
A L. Surew & Oa, Palaiine, L, Sede Agvnta,

n~,- We e ...-s-a L mmh sl |-nlm

Brown & Sharpe M'f'g Co.,
PROVIDENCE, R. |,

Have tv‘mlt tor delivery Universal and Maln Milling
Machines, two stsos of vach i Revolying Hoad Scrow
Machinos of three slzes
Maohloes | Grinding M

row Finlahing and =lotti
Ines of three kinds: Gring
stone Trulng Dovievs and Patent Cutters for the Towth
of toor Wheals, which oan be sharponed by grindiy
without changlog thele form,  Index plates on hand,
AU e or drled o ander,  Owr uew | ilustruted Catas
Lixpria wnailedt on o ppdlont lon

S. B. JEROME & CO.,
Extra Quality Clocks,
New Haven, Conn,

(Bstabliahiod 186),
Manufacture various special, novel,
and tasteful styles of

Delached Lever Time Pieces.

Thoy hisve subatantial and dnm-

blo metal wovements, with ba

wlwe‘l ko l"nh‘ ..‘-lll rmn in nny

mition, and a;
u’&w lfnm‘h-r"‘ of wapocial value
WY Ao sultatile for th

'ho will fu.-au‘ :h:' m"“l'c'-'»"'-'-’.i

M the sleepln Ilnom. |h ggop.
Hlare, and tho Cabin, wnd any pl uc«

Tho St, Nlohotas, B0 curreet thme is desirn 5

The ** 8t. Ni¢ lunln “imitation moroceo, (gxd). ...
0" furln WOTOCeD. ub.w" "

Muck walnnd, Gxdbe).. . ...,

o, uuuv-wo. (47 gt l

e it |rl|lln| uu ,,,,,,,
’l'lw"‘:h-:‘num\ "l-u hjmdhw' v ‘ "y (ll“:} " ’
! ran
i Pt .
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~ Sdvertisements.

de Page, ench lnxertion « -« 75 conts n line.
'l..e.'k Page, each insertion -« $1.00 » line.
Bwgravings may head advertisements at the same rale
per line, by meaawrement, ax the letter press. Adver-
tsements must de recdiond at publication ofice as early
as Fyidoy morning to appear in next isrue,

CUARDIOLA'S
COFFEE & SUGAR MACHINERY
L aTae” Cosvemtul iy end

I’o{lshlnz Machines, Coffce=Washing
Machine., Hellx Sugar Evaporator,

a".!:."&‘e.‘.{“:""""!v' RS x"g“.:’.‘.‘: .

are Mr. Guardiola's Agon , and thoy
will give prompt attention to all orders for any of the
abo m

7 Best Tempered Cast Steel.
Retail Price, © Cents per b,
WARRANTED. 3 Sead for Circalar.
Flclu‘r & \orrln. Trenton, N. J.

MACHINISTS’ TooLs.

NEW AND IMPROVED PATTERNS.
Send for new llustratod catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn.

BAKER’S
Rotary Pressure Blower

MiLL Funmsmuc WORKS

the largest In the United States, They make Burr
';lrﬁblonlm Portable Milly, Smut Machines, Packers, Mill
Ploks, Water W mr“l- l‘nll.o{- :\:;l‘u(mnruuc npuluny
to fHour mills, Nend for 0
e duda JAVNOYE S ﬂn’\“ Uumuo N. Y.

EsTAanuisinn 1844,

JOSEPH C. TODD,

(Fummrly of Todd & Rafforty), ENGINYER and MAOHIN-
ST, Flu. llump Juw I u o, Uakum, and By, lm:
A v, Steam Engl y lvn- ote Al-uAuun for |
|h0ﬂ'lobrnlnd and Im‘pmwd llnwmnd‘ Rittinger Holst-
1 Engine, 1 will furnish spooitioations nnd estimates for
all Kinds of machinery.
and price. ddr\-&

J. C. TODD,

10 Barclay St., Now York, or I'llonon. N. J.

1()‘1 (v. R()(JFR'S \\' (‘U.. .\l.\l)lb();\. l.\l)__
wish to nment of their Tannate of Sodu
BOILER “L‘;\l !' I'Il} 'ENTIVE In all important towns
in the United Statos, 1o be sold o2 commission. Applics-
tions solicited. Send for book on Boiler Incrustation.

" NON-COMBUSTIBLE STEAM BOILER ASD PIVE

COVERING

WITH “AIRSPACEYIMPROVENMENT,
Savoes 10to 20 por cent. CHALMERS ﬂ‘l-.\( E CO.
Foot . fth St. N. Y.; 132 N. 2d St.. St. Louis, Mo,

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres’l.  J. . ALLEN, Pres’t
1. B. PIERCE. Sy,

FORC

Warranted superior to any other.
WILBRAHAM BROS.
No. 2318 Fraokford Avenue, Phlhdelpun

= !

[ESTABLISHED 1846.)

Munn & Co’s Patent Offices.

The Oldest Agency for soliciting Putents in the »

United States.

THIRTY YEARS EXPERIENCE.

MORE PATENTS havebeen secured through this

the world.

They employ as thelr aasistants & corps of the most ex- |
pecienced men as examiners, specifiontion writers, md
drsughtamen, that can be found, many of whom bave
been selected frocm the ranks of the Patent Offce.

SIXTY THOUSAND lnventors have avalled them- |
seives of Munn & Co.'s services In examining lhdrm-
veations and procuring their patents,

MUNN & CO.,Ia connection with the publieation of |
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventor, prepare drawings, spe-
ciScxtions, and assignments, attend to filing applications
In the Patent Office, paying the Government fees, and
watch each case, step by step, while pending befare the
examiner. This is done through thelr branch office, cor-
ner Fand Tth Sta Wasbington., They also prepare and
Sle caveats, procure design patents, trade marks, and re-
Imezes, 2ttend 1o rejected cases (jrejared by the inventor
or other attorneyrl, procure copyrights, sttend to inter.
ferences, give written opinions on matters of infringe-
ment, fornish coples of patents, and, in fact sttend to
every branch of patent bustness, both in this snd in for-
eign countries.

A sectal potics is made In the SCIENTIFIC AMER-
ICAN of all inventions patented through this agency,
with the name and resédence of the putentos. Patents
are aftem sold, In part or whole, 10 pervons sttracted to
the invention by such notier.

Patents obtalned in Cansda, England, France, Belgtam,
Germany, Russis, Prossis, Sgain, Portugal, the British
Cotonies, and all other countries where potents are
granted, st prices grestly reduced from former rates.
Bend fur pumphilet jertaining specially o forvign pat.
ents, which states the comt, time granted, and the ro-
Quirements (or each country

agency, at home and abroad, than throagh any c&herl.ni

Coples of Patents,

Persons destring any patent lasmed from 1567 to Novem-
ez 35 18T, can be sepplied with ofietal coples ot res.
sountile rust. the peiow depending upon the extent of
Srawings aod agth of epertfiontions

Any patest wued sines November 27, 147, st which
time e Patent Ofce commenosd printing the dJrawings
snd speetSontioma may tw had by ressitting to this of.
Bem §1

A ropy of (he chatens of Y palrnt laced mince 155
*Tl be farnisbad Cur §1

When ortering - pbes, pletsn Lo remit for the ssmme as
Above, and slate pasme of Patetrton, tithe of lnvention
and date of patant

A jamphlet, contalning full directions for odtxining

United Mates patents, sent frem A bandsomely
boand Meforence Wock, st o awe, contalne 1O pages
and IBAnY engraviegs and tab bon tenprartent 1o w Yery pat-
enten and mechanse, and ts & weofal han Ihook of refer-
wnew f0r everybady, Frice 8 cents, mailed free.

darees

MUNN & 00,
Pallishers sCIENTIFIC AMERICAN,
37 Park Hew, X. Y.

PRANCH OFFICE-Corper
Vashilagum, D ¢

of F and Tth Streets

( isdon Merchant, No

$5 to $20 per day at home. Samples worth &
froe. STINSON & CO., Portland, Me.

STEAM PUMPS il

Wright's Pat. Bucket
l'lum:urs are the best,
PERFE cr
NEWSPAPER FILE

VarLey Macmxe Co.
Thn‘ Kooh Patent Filo, for preserving newwmpe:ﬁ

Easthampton, Mass
zines, and pamphlets, has been rou-nlly Lruproy:

prioe reduced. Subscribers to the SCIENTIFIC AM-

H(l( AN ADd SCIENTIFIC AMERICAN SU l'm.le..\*rmnbo !

supplied for lhc k-w pmv- of $1.50 by mail, or $1.25 at the
ofice of this p Heavy board sides: inscription
“ SCIENTIY l(‘ ‘\Mhm(A.\'. in gilt. Necessary for
overy one who wishes to preserve the paper.

Address
MUNN & CO,
Publishers SCIENTIFIO AMERICAN.
1\ ACHINERY OF IMPROVED STYLES FOR
wakin SHINGLES, HEADING and STAVES;
also GUAGE LATHES for TURNING HANDLES. Sole

makers of Law's Pat. Shingle and Heading Sawing Mn_-
chine, Addross 'l‘lll.\ OR & CO., Lockport, N. Y.

THE BEST

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN'S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
208 Liberty St.

Send for Clircular,

Boult's Patent

Reverse Motion
Panecling,Variet
Moulding an
Dovetalling
achine.
cuts Panelsof
m{ design or
styleof mould in
he ua

Tmproved Solid Steel Cuttors for

all kinds of Variety Moulders

made to order, and warmnted
b

o
. ¢ MACHINER Y €O,
BATILE ‘.'l‘xn. Micn

sond for deseriptive olreular |

Niagara THE T AN

Steam Pum . STROUDSBURG, PA.

mmmen 9102 ,;,,,‘,",“,,‘3,, lg\lorks EMERY WHEELS AND CRINDERS.
R g GEO, PLACE, 121 Chumbors 58, New York Agent.

CHARLES B. HARDICK, —
No.28Adams Streot, BUY YOUR BOILEIRL AND PIFR

i == “_—Kyolr;;’i‘l;;‘hislv E ‘\c OVERING

direct from the Manufaotarors,
STEAM PUMP WORKS,

ANHBESNTOS FELTING 00,
02 & 04 Liberty St,, New York, Front St,, near Gouvernour, N, ¥,
Groat rmhnilnn in prices. Sond for catalogue. Tho

s’

) l\lum!.-- s alwnys li‘(:’Ll_.i(_. }mnl steam pump made, yrometers For lllﬂ'l ?
R o \ % anuhllnt lu "Ipes,
R OCK D R ' U.l N G M AC H | N ES g ”"'\u\"' W '}n":'l I}J.'.:"L«fe'r"u:.‘.:'.f}th

i Brondway, Now \’u't.
A, S. CAM ERON'S
PATENT

“SPECIAL” §

Is the Standard of Excellence omo ud lbm

REDUCED PRICE LIST,

.\'umlwr.. Pul‘ I‘L Humm Cyl. I’ump(yl.v Mmio,

AIR COMPRESSORS

MANUFACTUREDBY B0, eicuRockDrie Co

SEND FOR PAMPHLET FITCHBURG MASS

Type and Printing Materials|

FOR SALKE.

The followlng Fonts of Type, in good condition, hav-
'"ﬁ been but Hitle used :
rovier, on l.unu Primer Body, about 540 bs.

Hrovior, 100 1 — - |
\unpun-ll on I!rmlur Body, %0 1bs. 0 8! 3sin, A
Ajmto, 250 1hx
Sixtoen ( nses Job T ypo, In Cabinet. 2 D
All the above are Copper-faced, &
Londs, Rrass Rules, ote. o
Casos, 4 pairs, v
Column Galleys, brass bottomed, 6. ?' [
Chases, wronght iron, 2 pairs, 35x24 Inches, ; }
( um[nuln,. Frumes, {. >,
Racks, 2. 9 1
Imposing Stones, one 75x3) Inches, one T2x3), both on 10 "
stands with drawers. l.l !  f
Roller Pross, 12

The above were used on the SCIENTIFIC AMERICAN,
and are in clean and perfect condition. The room in
which the above is deposited is wanted for other pur-
poses on lho first of May, and the lot will be sold very
chvnp m-l{ At the ofMce SCIENTIFIC x\)ﬂ:lu(‘A\
37 Park Row , for further particulars

EAGLE FOOT LATHES,

Improvement In style. Reduction in
Hrlvw April 20th. Small Engine Lathes

lide Rests, Tools, ete. Also Seroll and The
Circular Saw Attachments, Hand Plin-
ors, ate. Send for Catalogue of outtits
for Amateurs or Artisans,

WM. L. CHASE & CO.,
95 & 97 Liberty St., New York,

FOR SALE, TO CLOSE THE CONCERN. |
Euntire contents of Machine Shop, entrance &0 Water ‘
St., New York, consisting of 30 h. Steam Boller, now in
good running order, 12 h. p. Steam Engine, Cameron $

ot ramnine orte. 3 2 Ban Koes, e I The' New: $20  MlicroSoang
Machines, Scrow Cutters, Ordinary Lathes, Shears, | is fully oequal to any that could have been bought three
Presses, Small Blower, Forge, Vises, Variety of Small | years ago for §0. Send for descriptive circular,

Tools, Shafting, Pulleys, Belting, Benches, Patterns, eta | For the best book of practical instruction get * How
WIll be sold i~ 10ts to sult purchasers, at very low | ‘ to Use the Microscope,”™ by John Phin, 75 cts. by mail

prices.  Apply immediately to E. D. BARLOW, As- INDUSTRIAL PUBLICATION 176 Broad
signoee, a8 abovo. Loase of pmmbea—mn.—lor-k. Sy e
liﬂ&

| peogrowes
» $3, PRINTING PRESS!
2 §’"""“‘* [é’ Rt rﬁ‘i‘ﬁ&”&%&%’“&%’fﬁéﬁw

Do yourotm e i ng and adeertizing and
Serenensate | The Old Reliable Heald & Sisco Pump

mnnl fnr om or young. Orit oan be mad
ean nnyvhon.

Tlustrated Catalogue sent freo, o lication to
Inventor and Sole Manufacturer in mllod Mnu:h.

A. S. CAMERON,

Works, Foot of East 234 5t.
NEW YORK 0OITY,

HOADLEY
PORTABLE STEAM ENGINE
V/ITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVD

THE BEST " MOST ECONOMICAL ENGIN[ MADE
=) cCrRC Ul

TuJCHDADLEY co LAWRE C[ MASS

TENONING MACHINES
&c.zm.ls.um&.

Ac stam roruT catalogue Carries o, Mum-c the CENTE.
lilil.. 0., l-uum urers, NIAL, of the Judges is
Meriden, Conn., based on (u “ SIHPLICII'I', com-
pactness. and
WORKMAN

PUNCHING Dmpuﬂmmezmd Dies, work- .

PRESSES. (r?‘fmv;u.n YRESS I&‘”x}ﬂk;‘;-..
1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD

A fow mﬂn of these
trated, are offered at t
l’cr‘-mo -lnl

books, coplously (llus.
e Tollowing very low prices,
a mmlco-od history of the mostinter.
osting ¥ Discoveries Iu the Arts, and
lnvenuum for the years 1572 to m will find them
recordedd in the five volumes of Iho SCIENCE RECORD,
nu- offered at half the o
Every Dopartment of oo is uuud
umes, and l ? Important lllmovmn of the soveral yoars
are not onl lllhhlly dm but many of the sub.
Jects aro tllustrs oxecu engravings,
propared o lpvvn.ly for those A\n{:uh

P.BLAISDELL & CO.,

Worcester, Mass,,

Manufacturers of the Dialsdell Patent Upright Drills |

and other firat clase Machinists' Tools

8. GUITERMAN, EXPORT AND COM-

s Lawroncoe ) Dempm )

offbee, 17:1!':?“”"“': Abrers u'.'i

Best of attention to introduoe Merchandise,
« Inany part of Baroge

London New York
Broadway

Patenta, ate

Local and Traveling Agents Wanted
In every State and Territory tn the Undon, to sell Me-
chantenl Goode. Lidbers) commission offered.  Prompt

regds ] .
B1Iv~:‘nu;~l sodd full detalls, Address “MORGAN,

| Blake's Patent Stone & llte Crusher.

NEW PATTERNE, with tmportant (m.
portant Iu?-l ementa, and abundant
strength his is the only machine used
by the principel MUNICIFAL RATLRGAD
and MiNivag ConroBATIoONs and Cux
TRACTORS In the United States and
foredgn rountries, for hreaking hand snd
BrilUe sultancos TO ANY BLEN rend

| for chrvsdar, Address

Braxe Cuvsuen Co., New Haven, Ot

UPRIGHT pRESSES.

e BICKPORD, Clacianari, O,

;

Among tho subjects, the follow .5 are the most note-
worthy, exhibitiog in » \en form a general ae-
count of the Progros ol %} orld :

D METALLURGY,

YALE VERTICAL MILL.

e =

mslmmn

NEW HAVEN,
“n.

RELIEVED, No “ Nook
woob.m

¢ N‘l‘) "HORTIC l.'rl;lu..
IIUNAL AND IlOl"’llO D E
MATERIA ME l! u-f.“'nw NYGIENE,
NATU ;u i} ~m ? ARD Fox

METEO ROLOGY, TERItES TIAAL nlr‘uo-

GEOGRAFY

GEOLOGY A%D MINERALOGY,

ASTRON

I(lol(Al'llY 'AND NEOWOLOGY.
early volume contalns sbout G0 octave mc-.

lncludln; a ) number of hlndlome W
They are bound In substantial m
and will homul«l on receipt ul 1.3 oach, or §5 for
sot of five volumes ﬁ'.. G2,

They wore nm.n-hr-d and hervtofore sold at §2.10 each,
or 510 for the set

#iate, In remitting for & single volume, which year, ARBI-‘NIO IN THE Am—A Lecture
from 143 Lo 1A%, I8 domtrod, bering that the
o7tk Tolsme o e ycee Sag doreies GRS h’."'."““""ﬁﬂ'* 1]
MUNN & G bark ow, New York city, | Fricw. 100 "'"R" o Al pows:
PATENT or makers of useful wnd sale-
OLD ROLLED AT "-'.'.v.;."""'m-.r"‘"m
. by ety

W R
[FoR mt.r.—-mn GOOD WILL, MA.
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 GLASS OILERS, s WoriVR et
~ | BIG PAY Qe s e

oo e | Incor_g‘busﬁble lmergl‘\!ogl

Masufacture 2l kiude of )E‘lﬂ
Iron-Working
-d-dq-u-y-nlk
Cxafiag, Palers, b3,

Send for Cocalar,

SHAFTING

fact that this
strength. a fner Anish,
.\.‘m«'m wae, retdors it l.-
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~
- (he most approved st \ﬂ.
applioation to
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NEW LITHOGRAPHIC STONE.
DRESSING MACHINE,

Lithographio stone 1s an argll-
lnceous limestone, of w color
varying from light buff to a pearl
gray. It is quarrled in mas,
and Is uplit or sawn into slabs of
two or three inohes In thickness
and of any required size. To
prepare the stone for use, it s
ground 1o a porfectly uniform
fnce; and then, if the drawing is
1o be in crayon, a grained sur-
face is produced by rubbing two
stones together, fine or coarse
sand and water being introduced,
according to the nature of the
fuce desired, If the dmwing is
to be in ink, the surface ix pol-
ished; but if itis to be in crmyon
and quite coarse, as is the case
with the elegant theatrical show-
bills now made by this process,
& comparatively rough face is
needed. The labor of polishing
is done by hand, and it is quite
severe, necessitating in most es-
tablishments a workman who de-
votes his time to that alone. A
machine has recently been de-
vised for this purpose by MM.
Perron and Dehaitre, the an-
nexed engraving of which we
extract from the Reoue Indus
triclle. It has been found es-
pecially useful in working upon
Inrge stones, and j8 said to be
capable of performing the labor

of six mon, and to need but one person 10 rotate the crank,
It also substitutes a uniform pressure in lieu of the variable
one exerted by the hand, and thus allows of the production
of stones having o much truer fuce,
excendingly simple, and requires but little description.

crank wheel actuates bevel gear-
ing, rotating n vertical shaft
which carries the grinding disk.
The shaft is weighted as shown,
and the stone is adjusted on the
carrigge of the machine by
clamps. The carrisnge moves in
ways on the bed, and is caused
to travel gradually from end to
end of the latter by a simple feed
motion actuated by a chain belt
from the crank arbor. Pulleys
are provided for belting for the
application of steam power, and
o small pipe leads the water sup-
ply from any suitable reservoir.

PORTABLE STEAM ENGINE,

The war in Europe, which has
just begun, cannot fail to create
a greatly increased demand for
American breadstufls; and as the
prospects for the grain crop, as
reported from all sections of the
country, were never better, our
farmers will doubtless require
more steam engines this year
than ever before. The engine
herewith illustrated is well adap-
ted to farm and plantation pur-
poses. It differs from others of
ita class in the arrnngement of the
engine on the boller, The steam
oylinder has & broad base, which
is fastened to the smoke box by
bolts, 50 a5 to prevent leakage of
steam, however great the strain.
Connecting the cylinder with the
saddle which supports the crunk
shaft are two wrought iron bars,
constituting the framing, which
receive the working stress of the
engine. The free expansion of
the boller under all pressures is
provided for by the arrangement
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The construction is | and heater,

MILLS'

NEW YORK, MAY 19,

PERRON AND DEHAITRE'S STONE DRESSER

of the saddle, which is not fastened to the boiler, The con-
densing feedwater heater is placed directly under the boiler,
and the feed pump is located below the water line in tank
A single eccentric drives the pump nnd steam
The governor is driven directly from the crunk

2
-
e
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PORTABLE STEAM ENGINE.

OURNAL OF PRACTICAL INFORMATION. ART. SCIENCE. MECHANICS. CHEMISTRY. AND MANUFACTURES,

$3.20 por Annum,
[ POSTAGE FPREVAID. |

wheel, without auy earrying pul
leys, as will be seen in the e
graving, and will work equally
well in any position, The speed
of the engine ean be quickly and
readily changed by the engine
driver without leaving his usual
place. The cylinder is fitted
with a balanced valye and suto-
matic cut-off, which adjusts it-
self to do the work required with
ecconomy. The steam dome s
large and high, and is located di-
rectly on top of the steam chest
and within the smoke stack. The
rond wheels are entirely of
wrought iron with the exception
of the hubs, The wearing surfaces
in this engine are large. The
driver's seat, being on the op
posite side of the engine, does
not show in this engraving.

We learn from the manufac-
turers that s thrasherman in
lows, who has run one of the
Mills engines for three years,
states that he has thrashed cne
thousand bushels of wheat from
long straw with one quarterof a
cord of wood and ten barrels of
water. In another case, 2 simli.
lar result was obtained with less
than five hundred Ibs. of soft
coal. Other good results, similar
to the above, are reported. We
are also informed that a trial of
a fifteen horse power Mills en-
gine, made last year by Mr. Wil-

liam Barnet Le Van, of Philadelphia, Pa., fixed the duty at
two and nine tenths lbs. of combustible, and twenty-six and
eight tenths Ibs. of water, per indicated horse power per hour.
The engineer will perceive that this duty is remarkablys
high This economy has been accomplished without in-

creasing the total weight of the
engine.

As far back as the Vienna Ex-
position, Professor R. H. Thur-
ston, then acting as Commis-
sioner for this country, stated in
his report on portable steam en-
gines that, although the English
builders were far in advance of
all others exhibiting, the Mills
engine rivalled the best of them.

The engine is made in three
different styles, namely, the
mounted farm engine as shown
in the engraving, the self-moving
or thrasher’s locomotive, and the
self-contained or semi-portable
for stationary purposes. For
prices and other particulars, ad-
dressthe Fishkill Landing Ma-
chine Company, Fishkill-on-the-
Hudson, N. Y., or Thomas J.
Fales, 18 Park Place, New York,
asgent for foreign countries,

Helprul Sympathy.

A newspaper editor in the
mining regions of Pennsylva-
nia philosophically observes :
“When a man gets both of his
legs mashed, rendering him un-
able to work for three mouths,
there's nothing that cheers him
up somuch, and so effectually
keeps the wolf fram the door, as
for his fellow-workmen to pass
a series of resolutions praying
for his speedy recovery, and or-
dering un engrossed copy of the
same to be presented to his fam-

ARTIVICIAL coral can be made
of 4 parts yellow resin and 1 part
vermilion, melted very fine,

IR R e Fhemn et ety e

TP SR -

e R A GRS

|
|




301 '
Srientific American,

HETABLISITIND 18105,

MUNN & €O, Editors and Proprietor:

PUBLISHED WEERKLY AT
NO. 87 PARK ROW, NEW YORK.

P ee———

0. D. uwv o

AR, BBACH,

TERMS FOR THE N(‘IBNTII"IO AMERICAN,

Scientific Amevican,

[May 19, 1897,
——

RECENT IMPROVEMENTS IN PHOTOGRAPHY,

|uunm‘) and dried, Tn this condition, the paper keeps for any

Two interesting improvemaents, of promiging practical im- length of time, The paper Is furthersensitized by conting with

portance, have of Iate been made public. The first relates to

the production of nogatives, for gallery and other work,
without the use of the nitrate of silver bath.

The common method of photography, that universally
practised in all galleries for portraitare, und for the best out-
door work, 1s known ns the wot plate process. It conslats
in sensitizing the collodion plate by dipping in a liquid
ahnrggoed with nitrate of silver, The sensitization is effceted
in about three minutes' time; the plate is then withdrawn
from the bath, quickly placed in the camers, and the picture
tuken and developed before the plate has time to dry.
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3& recently awarded the prize to Mr., Alfred Chardon.

When all the ehemieals are in good order, the bath pure, the
oxposure rightly timed, and the development skilfully done,
| the most beautiful results are produced.  Indeed, there seems
to ho no room for fmprovement in plcturesque details, as
renlizod by the best wet plato operators,

But the method is attended with many inconveniences and
irksome dotails, The gallery photographer must keep in
rendiness o first-class bath, the purity of which is lessened by
overy plate that goes in; and the bath soon requires renova-
tion,  Tho plates cannot be prepared and sensitized so a8 to
Lo rendy for use in advance of the opening of the day's busi-
ness, but must be prepared and developed after the gustomer
comes. Should the negative prove unsatisfactory, n new plate
must bo prepared and doeveloped; and thus the bother of the
plates involves the loss of so much time that the operator has
little ehiunee to eonsider the best positions for his subjeet or
to study the artistic nccessories that go to make up a finished
pieture.  Foroutdoor work, wherever the photographer goes,
he must lug his bath along, even to the mountain top, and
must there have a dark tent, and water for washing and de-
veloping; otherwise his cfforts ace fruitless, For soveral
years past it has been the study of photographers to discover
a relinble method of preparing highly sensitive plates without
the use of the bath—a method by which the plates could be
used when dry. Among the results of these efforts are a
varicty of dry plate processes, some of which, in the hands
of skilled operators, yield excellent results. But nearly all
of them have proved less sensitive or less excellent in their

3% | regults than the wet process; and none have been able to

compete with the latter for portraiture or gallery work.

The French Photographic Bociety in 1876 offered a prize
for the best dry process which should unite rapidity with
all the other qualities that go to make a good negative. The
competion was closed in December last, and the jury have
The
process appears to have advantages over some of its prede-
cessors, but there are inconvenient details about the develop-
ment and some uncertainty in the summering and wintering
of the emulsion; while the prepared plates require twice as
much time for taking the picture as the wet plate.  More-

315
% | over, the process isnot suitable for the ordinary routine work
3= | of the gallery.

The author of the new process which we have now to de-
scribe, and to which we would direct the attention of photo-
graphers as a complete and perfect substitute for the wet

3 process, both for indoor, gallery, portrait, outdoor work,

{and all descriptions of photography, is Mr. Henry J. New-

'ton. of this city, President of the Photographic Section of

the American Institute.

We have seen the process worked under the author’s
hands and examined some of the results. We believe that
practical photographers, when they come to examine the
negatives and prints, will agree with us when we say that
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they are unsurpassed by anything as yet produced by the
wet process. They will akso agree with ws that Mr. New-
ton’s process is simpler, quicker, easier, less expensive, and
more certain in the excellence of results than the old
method.  Moreover, for gallery and outdoor work, it pre-
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|it is then ready for use either before or after drying. The
plctum being taken, it is developed by simply flow-
' {ing the plate, in the ordinary manner, with a solution of
cexrbonate of soda and pyrogallic acid; then fixed with hypo.
or cyanide as ususl.  This is all the manipulation required
for the most beautiful, clean, and splendid negatives. Asto
eensitiveness, the Newton plates require, in the gallery, less
then half the time necessary for wet plates. Portraits by
the Newton plates are taken in from five to ten seconds;
while the wet process, same light and lenses, requires from
twenty to forty seconds. For outdoor work, the Newton
plates yield as good or better instantaneous pictures than wot
plates.

The exact formula for the emulsion has not yet been mado
known by Mr. Newton, but will in due time be frecly:given
to the public. It issufficient for the present to say that the
emulsion is prepared with an excess of free nitrate of silver,
which is allowed to remain for a certain number of hours,
when chlorides are added. The Scoville Manufacturing
Company of this city supply the new emulsion, with practi-
cal dircctions for its use.

The second photo improvement relates to printing, and Is
that of Mr. William Willis, Jr., of Birmingham, England. The
surface of the paper, sized with arrowroot, is first molstened
i for a moment with nitrate of silver solution (six grains to tho

a solution of ehloro-platinite of potassium and & solution of
ferric oxalate, It I then exposcd under the negative for
only one sixth of the time required for a common silyer
print,  The pleture I8 then toned with gold, treated switl
hypo., washed, and finally placed in a weak solution of
oxulic acid, again washed and dried,  The permanency of
these prints is romarkable,  Mr. T. Rodger recently sub-
mitted specimeny to the Bdinburgh Photographic Society,
which he said he had put to extreme tests, One of them, for
example, had been subjected to sulphuretted hydrogen for
twelve hours, and then to twelve additional hours in the ncid
solution employed (o form the gos, all without change. We
have lately bad the pleasure of examining some of these pla-
tinum prints, brought to this country by the author, which
in tone and color, were in every way equal to the best silver
prints,
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NEURALGIC SBTORM BELTS.

Dr, 8. Weir Mitchell, n physician of Philadelphia, Pa., has
recently conducted an important series of very interesting
Investigations with reference to the relations of bodily pain
to the weather, It is an old popular iden that diseases and
injuries of the bones, chronic rheumatisms, and ancient
wounds produce a renewed pain on the approach of a storm;
80 much so, indeed, that persons thus afflicted frequently are
able to predict impending changes of weather with remark-
able accuracy. In the course of study of many of the curious
symptoms belonging to the stumps of amputated limbs, Dr,
Mitchell frequently encountered the above notion; and he
became so impressed by the repeated testimony of patients,
who stated that their comfort depended largely on the state
of the weather, that he resolved to undertake careful research
into the subject. He was fortunate enough to obtain the co-
operation of Captain Catlin, U.8.A., who had lost a leg in
action during the war, and had become a sufferer with neu-
ralgia in the stump, the pain seemingly residing in portions
of the absent foot. This officer kept records of his painful
sensations, in connection with the weather reports as shown
by the Signal Service, for three years; and he prepared elab-
orate maps and charts, showing just how certain attacks cor-
responded to certain periods of barometric depression and
other meteorological phenomena. In brief, he conducted his
self-examination with an accuracy and scientific thorough-
ness which cannot be too highly commended.

The result now adduced by Dr. Mitchell is that there is
every reason to believe that the popular view which relates
some pain fits to storms has a distinct foundation; but that,
as the single element of mischief has not been detected, he is
driven to believe that it is the combination of atmospheric
conditions which starts the pain into being. The separate
factors of storms, such as lessened pressure, rising tempera-
ture, greater humidity, and winds, appear as s rule to be in-
competent, when acting singly, to give rise to attacks of
pain. Either it is, as above stated, a combination which pro-
vokes the pain, or it may be some as yet unknown agency,
acting alone. It was observed by Captain Catlin that his
sensations of pain prevailed when the aurors was intense.
Whether this was due to the magnetic or electric disturbance
prevalent or to the succeeding storm, Dr. Mitchell thinks is
questionable. :

About the most striking conclusion reached is that relating
to the neuralgic storm belt, Every storm, as it sweeps across
the continent, consists of a vast rain area, at the center of
which is a moving space of greatest barometric depression
known as the storm center, along which the storm moves like
a bead on a thread. The rain usually precedes this by 600
miles; but before and around the rain lies a belt, which may
be called the neuralgic margin of the storm, and which pre-
cedes the rain by about 150 miles.  This fact is very decep-
tive, because the suffecer may be on the far edge of the storm
basin of barometric depression, and, secing nothing of the
rain, may yet have pain due to the storm. ** It is somewhat
interesting,” adds Dr. Michell, *“ to figure one's self thus—a
moving area of rain girdled by a neuralgic belt 150 miles
wide, within which, as it sweeps along in advance of the
storm, prevail, in the hurt and mained limbs of men snd in
tender nerves and rheumatio joints, renewed torments called
into existence by the stir and perturbation of the elements.”

A NEW EXPLOSIVE oonom FOR LARGE GUNS.

The dangerous element to a gun, from any explosion taking
place within it, is the rate at which that explosion occurs.
Stress due to a blow is very much more difficult to resist than
strain gradually applied; and for this reason it is that the
slow burning and comparatively weak gunpowder is re-
tained when so many much more powerful explosives exist.
No gun has yot been invented capable of withstanding the
effects of explosion of gun cotton charges forany length of
time, although abundant experiment has been made in this
direction in the hope of substituting gun cotton for gun
powder. It i known that an immense advantage would bg
gained if the whole force of a nitroglycerin explosion could
be concentrated on the base of a projectile; but the trouble
is that no one has discoverced how to harness nitroglycerin for
artillery purposes; or in othor words, no one has yet :
an apparatus whereby nearly the whole power nﬂh& explo-
sion can be directed upon the ball, and ’ T
left to act towards rending tho gun asunder.

It follows from this that the
tagnous explosive for gunnery purposes is ono wl

acceleratbug notion, and that it must focus
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rofectilo, in a rolatively gradual scale, through all the
stages, and thus impart 1o the same the utmost powible ve-

Jocity, Now, in the case of gunpowder, there la regular com-

bustion, layer by layer; and the amount of gus developed
‘depends directly upon the extent of the burning surface,
Consoquently, if tho slze of tho grains be increased, the
welght of the charge romaining the samo, thero will bo less
surface exposed to combustion, less gas ovolved in tho first
instants of time, and less pressure on the gun. In gun cot-
ton, however, there Is, In lieu of combustion, n disintegration
which occurs instantly throughout the entire mass; and thus,
while the explosion of powder is such that it may be casily
contralled, no mode of preparing gun cotton in any particu-
lar shape changes its poculiarity of instant detonation,

‘When a grain of gunpowder is fired in thogun, the first
goa that is evolved starts the projectile; and as tho latter
travels, the combustion area of the powder is constantly sug-
mented until, by the time the flame reaches the interior of the
grain, the small remainder of the same is incompetent to
evolve by its combustion gas enough to compensate for the
increased area over which it must act. Hence that nucleus
of the grain serves no useful purpose, and certainly affords
no aceeleration to the shot: but in the new *‘componsating "
powder, which Captain Charles A. L, Totten, U.8. A, has
devised, this nucleus is made to render an nccelerating force
through being formed of gun cotton, which, exploding in
an increased area, exerts little strain on the gun, and checks
the teadency of the gas to Jose its tension, thus compensating
for the incrensing space in rear of the projectile. Not only
does the inventor claim for this compound explosive high
impulsive power, but he states that the waste of large grained
powder, which is blown out of the gun with the grain still
burning, often reaches 60 per cent of tho charge, and that this
is saved by the addition of the gun cotton nucleus. In

he aflirms that the combined gun cotton and powder
is lighter, and four and a balf times more effective, charge
for charge, than gunpowder. If this can be substantisted by
experiment, there can be little question but that the new ex-
plosive will be of the greatest value in modern largeartillery,
in which gunpowder has been proved t0o weak to project the
immense shot and shell with proper effective velocity. Cap-
tain Totten finds, by test, that no chemical change attributa-
ble to the mutual action of gunpowder and gun cotton oc-
curs in his powder. The gun cotton nucleus is spherical,
and half an inch in diameter, the powder envelope raising
the dismeter to one inch. No special machinery has yet
been invented for its manufacture,
‘We may add that the present is the time for inventors to

“turn their attention to inventions of this class. The war in

Europe will result in a great demand for improved arms and
explosives of ull kinds; and an efficient substitute for gun-
powder in cannon, which shall be much stronger in its
effeots and at the same time as easily controlled, would he
of the greatest valuo to both contending partics.

WHY FRESH WATER FISH CANNOT LIVE IN BALT

WATER.

It is well known that fresh water fish cannot live in salt
water, and vics versa; and it has been supposed that the rea-
son existed in some poisonous effet which the inappropriate
water exerted, M. Paul Bert has recently been investiga-
ting this subject, and his conclusion is that tho death of the
ereature 8 not due to any toxic action, but is simply a phe-
nomenon of osmosis or transmission of fluids through tho
membranes, In order to prove this, it is only necessary to
weigh the animal before and after the experiment. A frog,
for example, plunged in sea water loses one third its weight,
If only the foot of the frog be introduced, the blood globules
can be seen to leave the vessels and distribute themselves

not entirely osmotic, the same phenomena occur in the bron-
chial system.

There are certain fish, however, which exist sometimes in
salt, sometimes in fresh, water, changing their habitat in
different periods of life or of the year. It therefore, in view

of the above, becomes in‘eresting to see how M. Bert ap- |

plies his discovery to such apparent exceptions to the general
rule. A fresh water salmon, for instance, plunged abruptly
in ses water, resiststhe effects longer than other fresh water
fishes; but he dies within five or six hours, This shows, ac-
cording to M. Bert, that the fish nover proceed suddenly
from fresh to salt water, but enter brackish water where the
tide ebbs and flows, and live thero a suflicient time to habitu-
ate themselves to the change. This accounts for the fro
quent discovery of large numbers of such migratory fish in

under the skin. If an animal be taken, the skin of which Is |
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protected it from the salt waoter,  Osmosis then ocourred in
the denuded portion, and the eel eventually died,

The converse experimont, of inserting w#ea flsh in fresh
water, produced analogous results. The gills were the seat
of alterations, the same a8 those noted In fresh water fish
placed in salt water, M, Bort also obgorved that the life of
the sea fish conld be prolonged by adding salt to the fresh
water, thus adding further confirmation to his theory.

“LOST KIS AMBITION."

We met, the other day, an expert workman who said that
he had lost his ambition. ** Where is my incentive?” said
he. “Iam only a mortal, just like other men. Energy
among others is a means to an end.  Health, fame, case, and
luxury are the prizes for which men strive.  Show me the
man who is energetic in a single cause in which one of these
is not the aim, the incentive, and the reward, and answer mo
honestly how can I make an exercise of more than common
energy or industry subservient towards giving me one of
these prizes."

“ You will never be out of work and will always command
respect,” was the answer.  He smiled, and bolding a scraper
in onchand and a file in the other, replied: **I never was out
of work a day; I am too well known, I putforth my energy
when Iwant work, and get {tat once, Having got it, Iwork
along easily and pleasantly; am always on the best of terms
with my employer, got tho best wages, work ten hours aday,
and jog discontentedly along, my ambition, energy, and
oxtra ability rusting away for want of the incentive which
all men require to call forth more than ordinary exertion,
Now, where is my remedy?' * Plecework,” was the sug-
gostion made in reply.

“You have struck it,” was the response. ‘‘When I
worked on piccework, tho work I did seemed mine; every
job well done brought me more work; I engaged other
men, and taught the boys all I knew; every scrap of infor-
mation I gave to my men or boys brought me in money by
increasing their skill; every extra dozen blows I struck wero
represented in my wages on Saturday night. T looked well
ahead at my work, often preventing blunders from being
committed; I was a hardworking, happy man, putting by
something for old age. But where am I to get piecework
now? One establishment has been working thort time,
another is doing little or nothing, and most of the others
don't see the advantages of the piecework system, which can
and has boen carried to the greatest of success, oven in repair
shops.”

‘We have often suggested piecework, but the reply is that
it cannot be adopted in a repair shop or on promiscuous
work. Why not? An average job, even in a small shop,
lasts a day; and how much trouble would it be to estimate
the value and keep an account (in a small shop) of six jobs &
woek? Any job done in a shop a second time can be esti-
mated upon for piecework. Sometimes people say: *‘ Wo
do not know what the job is worth.” Of course they do not,
If o man ties his arm in a sling, he must expect it to grow
weak. Just the same with the judgment and perception:
mon used to plecowork can estimate how much there is in o
Job down to an hour’s work in a week; but men who never

| give the subject a moment's thought cannot. “ When I'm

too old to work at all,” smd our friend, *“ there will be no
such thing ns daywork, except for laborers."”

How to Live Long.

The desire for length of days seems to have been far
greater in times past than it is now. With a view of be.
stowing some timely hints on our active business men, who
aro rushing on in pursuit of riches regardless of the exhaus.
tion of their physical and mental faculties, our contemporary
the New York Sun publishes s lengthy article, from which
we condense the following:

Nearly all the principal writers on longevity are agreed
that buman beings may, under the most favorable condi-
tions, live to a hundred, and several have recorded instances
of persons reaching a much greater age; but the instances
given do not in any case satisfactorily bear rigid examina-
tion, Hufeland, publie lecturer at Jena, who published a
work on longevity in the last century, thus describes the sort
of man who has the best prospect of long life: He has a
woll proportioned stature, without, however, being too tall.
Ho Is rather of the middle size, and somewhat thick-set,
His complexion is not too florid—at any rate, too much rud-

{diness In youth is seldom a sign of longevity. Hair ap-

proaches rather to the fair than to the black; his skin is

strong, but not rough, His head Is not too big, He has |

the vicinity of the mouths of the rivers whioh thoy ascend, {Inrge volnn at the extremities, and his shoulders are rather

A fresh water eel, plunged in salt wator, does not scem to
be affected. But in investigating the peculiaritios of this
species, M. Bert was lod into s wrong conclusion, which
moy be cited to show Lhow easy It Is, often by pure aceldent,
to reach an erroncous determination in laboratory experi.

menting. Aftor haviog himself placed several frosh water eels

in salt water, he found, na already stated, that thoy remained
alive and unbarmed.  Wishing to continue the experiments,
he directed his nssistant to iotroduce the flah, and report
rosults,  T'o s surprise, the oels thon persistently diod aftor
a three or four hours' sojourn in salt water, and long search
falled to discover the reason why it was that, whon M. Bert
plucod them in the tanks, they lived, while, when the assist-
snt did wo, they perlshed,  Finally M. Bert found that his
usslstant, doubtless on necount of the slipperiness of the eols,
Hfted them with s plece of cloth In his hand, The cloth
rubbed off & lttle of the uatural slime of the animal, which

round than flat; his neck is not too long; hia belly does not
projoct, and his hands are large but not too deeply cleft,
His foot ia rather thick than long, and his legs aro firm and
round. He has also a broad chest and strong volee, and the
faculty of rotalning his breath for a long time without diffl-
culty. In goneral there is complote harmony in all his parts.
His senses aro good, but not too delicate; his pulse s slow
and regular, His appetito Is good, and his digestion easy.
Ho has not too much thirst, which is always a sign of rapid
solf-consumption, His passions nover becomo too violant or
destruotive, 1f he gives way to anger, ho experiencos a
glow of warmth without an overflowing of the gall. He
likes employment, particularly calm meditation and agreo-
uble speculations—is an optimist, & friend to Nature and do-
mestie folleity—has no thirst after either honors or riches,
and banishes ull thought of to-morrow. This power of ban.
Ishing anxiety has un immense deal to do with longevity,

It Is, In fact, that ““management of the mind * which Dr.
Johnson %o justly told Boswell was ‘‘a great art,” adding
that a man when miserable should not go to his chamber and
try to think his trouble down, but should seek every possible
moenns to divert it,  Dwelling on misery at once affects, and
mo#t sorionsly, the digestive organs.

There are not a few poople the vary fineness of whose
constitution proves their rain. They draw so extravagantly
upon their powers that they are dust and ashes forty years

before the crenky wheels who started in the race with them
| bave dove running, In this country we discount our future
| more heavily, perhaps, than in any other; not by dissipation,
but by overtaxing our energies. A very large proportion of
men who die rich here die twenty years before they ought
if they had properly husbanded their vital resources. Mr.
Macy, the well known fancy dealer, was, we belleve, only
56 or 58, and had been slaving his whole life; in fact, his
complete break-up was explained by his intense toll. Such
a career seems like getting very little out of life. A still
' more striking instance of the kind was that of Mr. Augustus
Hemingway, of Boston, who worked himself into a lunatic
asylum, whence he came worth some $15,000,000, only to
get into his grave a few months later. We doubt whether
the history of the world could show a more reckless disre-
gard of life than is shown by commercial men in this coun-
Itry. The science of combining intense application with
those habits which conduce to longevity is one that they
I have not acquired. That it may be acquired cannot be
doubted. Newton lived to a great age; and great lawyers
have been famous for long life. There seems to be a lack of
wisdom in commercial men as to the real value of life. They
put a wholly inordinate estimate upon the power of getting
and spending.

Rest assured that there Is, in brief, only one golden rule
to be followed by all who seek longevity—moderation in all
things, and management of the mind.

Proparation of Phthalle Acid.

A convenient method for the preparation of phthalic acid
for the laboratory is given by Hassermann in Dingler's
Journal, page 810. A mixture of one part naphthaline and
two parts chlorate of potassium is thrown, small quantities
at a time, into five parts of common hydrochloric acid; and
the brownish.yellow products, s mixture of addition and
substitution products of naphthaline, is thoroughly washed
with lukewarm water by decantation. The mass is then
dried at a gentlo heat to prevent its freezing together, or, as
Bottger suggests, it is pressed between white blotting paper,*
and then shaken in a flask with petroleum ether (naphtha) to
remove the liquid chlorides mixed with it and inclosed with-
in the mass.  After filtering and washing with naphths, and
drying the mass, which consists chiefly of tetrachloride of
naphthaline, is snow white. It is heated in a sand bath with
five or six times its weight of nitric acid, which should not
be stronger than 1256 specific gravity, Seveial hours are
necessary to render the liquid homogencous. After expelling
the excess of nitric acid, it is allowed to coocl, when the
phthalic acid crystallizes out. The acld is purified by re-
crystallizing it several times frcm hot water,

If the pitric acid employed to decompose the totrachloride
of naphthaline is stronger than 1-35, the reaction will go on
more rapidly, but an easily perceptible quantity of nitro-
naphthalic acid is formed, which cannot be easily separated
from the phthalic acid.

To convert the phthalic acid into the anbydride, it is only
necessary to fuse it and keep it at a temperature of 180* C.,
or 350* Fah., s long as moisture escapes, although some of
the anhydride may sublime off. If the temperature has not
exceeded 180* C., the residue will consist of anhydrous
phthalic acid pure enough for the manufacture of fluores-
cine and other compounds. By this method, 30 partsof the
anhydride can be obtained from 100 parts of naphthaline,
To make it perfectly pure, the acid is boiled with water, and
| the anhydride purified by sublimation,

For the preparation of phthalic acid on a commercial scale,
the method above described is quite expensive, owing to the
cost of the materials employed; but for laboratory use and
experimental purposes this method is worthy of a trial

—> v ——

Noew Woelghing Iustrument,

The ordinary chemical balance Is, of course, rather a
| costly instrument, it belng difficult to make the two halves
| sufficiently alike, and to combine stability with sensitiveness,
M. Pager proposes the following arrangement for small
weights. A twoarmed tube Is filled with mercury, and on
one of the mercury surfaces is placed a well fitting plate,
which oan move in the tube without friction, This serves
as the balance scale, snd the body to be weighed is placed
on it.  The lquid will rise in the other arm corresponding-
Iy, and equilibrium is at once obtained with great certalnty,
Place a known welght, 1 grain, for example, and note how
high the mercury rises. Then place a second grain and note
the additional rise. Going on In this way, a scale may easily
be constructed. As for each rise in one arm there is an
equal sinking in the other, this scale can be applied to the
othor log alko, of courss In opposite direotion. The senal.
tiveness of the arrangemont Is considerable. It can be In
creased by use of tho Torricellian vacuum, the plate, with
the body to be welghed resting, in this case, on the

in the open arm, The scals can hera have no flxed zero, since
the air pressure varies, which is ouly s slight inconvenience,

¢ We saggest (he use of tafusorial allles 1o abeorh the meletare—don
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WATER HELD IN
1f Mr. Romilly has not succceded in performing lh.c‘ feat of

navigating the sea in o sieve, which in the days of witcheraft
was supposed to bo the chief accomplishment of the profes
sor of the black art, he has done something apparently as
wonderful in lfting water in a sieve, holding it in a cage,
and afterward boiling it in the former receptacle. Of course
thore is nothing really marvelous about the performance,
when the natural laws which govern it are considered; but
a8 1 serios of admirable experiments in capillary attraction,
it is none the less striking and remarkable.

Mr. Romilly’s investigations were undertaken with a view
of determining whether a tissue or sieve extended beneath a
bell glass filled with water would sustain the water in the
glass, the idea being suggested by Mr. Jamin's guccessful
experiments in sustaining water in numerous fine capillary
tubes. A bell glass about 8 inches in diameter Was closed
with a bobbinet having large meshes, each from 008
to 0-12 inch square. The glass was then placed
mouth downwards in a vessel of water; and by ex-
hausting the air above the water was drawn up into
the cylinder to the desired height. The air pipe
cock was then closed. On removing the glass, the
water was maintained therein, and at each mesh of
the tissue appeared a water meniscus, while a large
general meniscus formed in the center of the fabric.
The height of the water in the glass was immaterial
to the success of the experiment. A large tube, 8
inches in diameter, and 64 feet long, was closed
above with a rubber stopper, through which the as-
pirating pipe passed. Water, entirely filling the tube,
was sustained by the aid of a piece of extremely
fine lace fastened over the lower end.

If, instead of securing the tissue over the mouth
of the tube or glass, it be held in place by the hand,
the water above is still sustained, while the shape of
the meniscus below can be changed at will. By
gradually lowering the fabric by slowly sliding the
hand down the glass, the meniscus is caused to en-
large; and with a bell glass 24 inches in diameter,
and lace having meshes, 0°8 inch square, the meniscus
assumes a eurve of from 12 to 1°6 inch in depth.
This curvature augments with the fineness of the
meshes.  On this another interesting experiment is
based. A square of wire gauze, the edges of which
extend beyond the sides of the glass, is held against
the mouth of the same by the finger during the aspi-
ration of the water. On lifting the bell glass, the
finger is removed, when the gauze remains in place, and the
water is sustained as well as if the fabric were permanently
fastened. The gauze may be replaced by a ring of metal of
the same diameter, over which lnceis stretched.  'When the
fabric is perfectly horizontal and fastened in place, if the
bell glass is inclined, the water runs out, but the degree of
inclination seems to depend upon the size of the meshes,
Thus with meshes 016 inch square, the least inclination de-
termines the escape of the water; with those 0-04 inch
square, an angle of 45° may be safely attained; while with
meshes of from 002 to 0:03 inch square the following ex-
periment may be accomplished: A glass tube of from 12 to
16 inches in diameter has, attached to its end by sealing
wax, a little hemispherical tea strainer, such as is frequently
suspended from teapot spouts to prevent tea leaves entering

Fig. 2.

the cups. Intheotherend of the tube are a rubber stopper and
an aspiratory pipe, as already described. The tube now
being filled with water, the latter is maintained by the
strainer even if the tube s turned to 45°, or revcr:ch', pro-
vided no air bubble is allowed to touch or traverse the me-
tallic guuze. In other words, when the tube is turned with
the strainer nppermost, the water is held in the latter asina
r:!'lg»:. The sides of the latter may be from 12 to 16 inches
high with wire gauze of meshes 004 inch square; if the
meshes wre 002 inch square, the height may be 28to 32
inches. g

Another curious experiment s fllustrated in Fig.1. A
Iarge bell glass is continued downward by a piece of wire
gauze 12 inches in length and of the ?-:mu: diameter as the
glass.  The meshes are 0404 Inoh square, and the fabric ex-
tends across the hottom,  1f, after having filled the eylinder
with water, the horizontal base only s placed on o surface
of water, and the sir pipe nbove s opened, the water in the

water has passed the bottom of the glass, the aspiration
pump be started, the water will remount in the glass, and not
a single air bubble will enter through the side of the wire
gauze addition, although that portion is wholly exposed
And further, the water lovel may be allowed to descend half
the height of the gauze nddition; and yet, when the pump
ig 8¢t in motion, noair will be drawn through the wire gauze,
a thin pellicle of liquid scemingly cutting off access of the
atmosphere, while the water rises in the glass as before, With
wire gauze, having meshes from 002 to 0008 inch square,
this effect is augmented, and the water level may be allowed
to fall 1:0 inches below the bottom edge of the boll glass
The temperature of the menisous formed does not in-

fluence itz resistance. A bell glass, covered below with

gauze which sustained the water, was placed over a gas
burner.
water boiled without falling

The flame spread over the watery surfoace, and the
An almost invisible ganze

ROMILLY'S EXPERIMENTS IN CAPILLARITY—Fig. 1.

suffices for this experiment, and it may be either affixed to
the glass or attached to a metallic ring and simply applied,
as already described. When ebullition becomes violent, the
water falls; but by regulating the flame by the indications of
a thermometer in the bell glass, lowering the heat when 212°
is exceeded, the experiment may- be indefinitely continued.
In order to insure success, however, it is better to connect
the bell glass in which the water is to be boiled with another
plunged in a vessel of water. The two glasses are connected
so that the water is drawn by aspiration into each simulta-
neously. The dilatation of the heated air then distributes
its effect over both glasses and the water does not fall. The
water is likely to fall little ‘by little, with a single glass, as
steam is raised. Fig. 2 shows the disposition of apparatus
for the above experiment. The bell glass, F, has three necks,
and is 6 inches in diameter. T is one thermometer, for de-
noting the temperature of the water, and ¢ is another, for
showing that of the air. The gauze is held in place beneath
F by a simple rubber band.

Neither before nor during ebullition do the meniscus bub-
bles become displaced, to rise to the surface. As it is neces-
sary to replace the water in the glass which may be evapo-
rated during the boiling, this may be done in a curious way,
in keeping with the odd nature of the entire series of experi-
ments. As soon as ebullition is well established, and the
water level has somewhat fallen, a curved pipette is filled
with cold water, which is ejected therefrom in a jet against
the gauze. The jet penetrates the gauze and the level is
quickly re-established.

Dt
—-e

A NEW EXPERIMENT FOR THE SYNTHESIS OF
SUNLIGHT.

M. Laraut de Lestrade has recently exhibited before the
Scientific Congress of Clermont-Ferrand, France, s very
beantiful and simple experiment for recomposing sunlight
from the spectrum. This experiment is now very imper-
fectly done by Newton's disk, which is painted with seg-
ments of different colors, proportional in extent to the aren
occupied by the colors respectively of the spectrum; and
this is rotated rapidly, so that, by the superposition of a
number of colored impressions on the reting, o sensation of

white is produced.

The trouble Is that tho apparatus never
has and never can accomplish its objeot; beeauso It is almost

ghass will run out.  If then, before the level of the escaping

and bocause no pigments ever can approach the spectrum
colors in brilliancy and purity, and hence, when combined,
can never produce white, but only a dull indefinable gray.
M. de Lestrade retains the idea of superposing the prismatic
hues in the reting, but he uses the splitup sunbeam itself
and not painted representations. P in the annexed diagram
is the resolving prism, and the spectrum s received on a
rectangular mirror, A B, located eight or ten feet distant,
The spectrum I8 therefore reflected upon the screen, O D,
say from Rto V. Now suppose the mirror to be slightly
furned on a vertical axis to A’ B'; then the reflected spec-
trum will be moved along to R V’, and any point, K, on ity
path must therefore be traversed by all the spectral colors in
succession.  Rotate the mirror rapidly, and the rapidity of
colored impressions, produced on the eye gnzing at K, will
produce the sensation of white light. Two mirrors, placed
back to back, are of course better than a ningle mirror in

cansing the quick displacement of the colors.

One advantage of this admirable experiment—
which is, without exception, one of the most in-
genious that have ever come under our notice—is
that it may be employed for the study of the com.
binations of the various prismatic colors. For thiy
purpose, s metal sereen having a rectangular apen
ture large enough for the passage of the whole spee-
trum is suspended a short distance in front of the
mirror. Small movable screens of various dimen-
sions are hung before the opening 50 us to intercept
such colored parts of the spectrum as are desired to
be stopped out, Then, by turning the mirror, &
mixture of colors is obtained very easily, and with-
out reference to their relative proportions in the
spectrum.

s

Moles.

A correspondent of the Ohio Cultivator says:
*“There are two kinds of moles in this country—
English and American. The English mole is rather
small, with short, thick, blue fur; its feet are large,
broad, and powerful, used in burrowing; its nose is
also very strong, for the same purpose. It runs in
burrows, underground generally. I have seen it,
when plowed up in corn fields, burrow under the
loose soil rapidly, simply by the use of its nose,
going, even in hard ground, faster than a dog can
follow by digging. I suppose this mole hibernates
in extreme cold weather, as I have not noticed it
during the colder part of this last winter. I think
for this reason that its food must be chiefly worms and in-
sects, as these are all gone in cold weather.

“The other mole is about as large as a half-grown rat
Its fur is grayish brown on the outside, but blue close o the
skin. Itsfeet are not so large or powerful as those of the
English mole, and its runs sre mostly on the surface of the
ground, under grass, weeds, or rubbish. Its nostrils are ex-
tended beyond all other parts of the nose. Its smell is very
acute, also its hearing, but its vision is poor, making it de-
pend upon its smelling and hearing for its principal guides
in the rapid pursuit of insects. The mole’s mouth has, in
the fore part, four long sharp incisors—two in upper, two
in lower jaws, like the squirrel and other rodents. In
the back part of the jaw, at this season of the year, the
teeth are flat and square, like the grain-eating animals—not
rounded and sharp as in the animals entirely insect-eating.
So their teeth must have come in contact with some hard
substance which ground off the sharp points. Again, they
have a double stomach, large and small intestines, etc., while
the animals of entirely insect-eating habit have a small and
simple stomach, and scarcely any intestines save the esopha-
gus and pylorus.”

IMPROVED FISH SCALER.
The anncxed engraving represents a convenient hand im-
plement for removing scales from fish, and for scraping
them after the scales are loosened.

A thin metal blade has one edge provided with teeth which
are similar to saw teeth, while its opposite edge is plain.
This blade is bent to a semiciroular form, and its ends are se-
cured to the opposite ends of the head or block, A, this form-
ing a scraping tool which can be very conveniently handled.
To the opposite end of the handle is secured one end of &
cord, to which is attached along pointed rod or spear, B.

In cleaning a fish the spear is forced through the tail and
the point pressod into the table underneath.  The operator
then Joosens tho scales of the fish with the toothed edge of the
blade by drawing the implement over the body of the fish
from the tail to the head. When the scales are loosened, the im-
plement ks turned over and the fish seraped with the plain edge.

Patented February 22, 1876, by Mrs. Sarah Lawton, of

impossible to distribute the colors in acourate proportion,

San Francisco, Cal, -
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THE PAPYRUS OR PAPER REED,

The papyrus plant or paper reed, an engraving of which
(taken from Knight's New Mechanical Dictionary®) is hore
with presentod, belongs to the family of ayperacar ot sedges,
noarly relatod to the grises, and as romarkable for the small
number of fts useful plants as the grasses aro for their many
valusble species. It was called papu by the Egyptians,
whenoo the Greek papwrow, the Latin papyrus, and our word
paper. It grown on the marshy banks of rivers in Abyssinia,
Syria, and Siclly, sand formerly abounded on the banks of
the Nilo; but at present it has nearly disappeared from

. The plant has large and abundant root stocks,
which spread In the mud and throw up numerous stems from
five to ten feet In height, the lower portion
being submerged; the stem is triangular
and smooth. The leaves all spring from
near the base, the upper part of the stem
belng quite naked and bearing its inflor
escence at the apex in the form of a large
compound umbel. This consista of nu-
merous slendor branching pedunclos, bear-
ing at their extromities the flowers In small
heads or spikes, and forming a graceful,
drooping tuft, which has at its base numor-
ous long narrow leaves.

In making paper, the inner cuticle of
the stalk was soparated into thin lamine
by a sharp point. Tho finest wure those
next the pith; and the layers, of which
there were about twenty, decreased in
quality ns they spproached the outer in-
tegument, which was coarse and it only
for making cordage, mats, ote.  The slips
were laid side by side on a smooth flat sur-
face, and covered with & second layer
placed at right angles tothem, after which
they wore pressod so as to cause the differ-
ent lamina to adhere to each other and
form a single sheet, which was then dried
inthesun. It issaid that the layers were
made adhesive by wetting them with Nile
walter, to which Pliny ascribes a glutinous
quality, The sheets were finally beaten
smooth with a mallet and polished with a
piece of ivory. When finished, the papy-
rus was rolled upon a wooden cylinder,
the ends of which, projecting beyond the
edges of the sheet, wero neatly finished
and ornamented.

The papyrus plant was used for a great
variety of purposes besides paper. Its
graceful plumes crowned the statues of
the gods, and decorated their temples: its
pith was eaten o8 food: wickerwork boats,
boxes, and baskets were woven of its stalk;
and of its bark were made sails, cordage,
cloth, mats, and sandals for the priests. It
was applied as medicine to tho cure of
fistulas and uleers; it furnished material
for torches and candles, and jts roots were
used for fuel and manufactured into fur-
niture and household utensils,

Fireproof Walls,

The report of a committee of the Na-
tional Board of Underwriters, giving the
palm to the fireproof quality of brick
as a material for buildings, is strikingly confirmed by our
own experience. The walls of the Journal of Commerce
building, though exposed in the upper parts to an extremely
intense hest for nearly two hours, prove to be but slightly
injured. A few trifling cracks, readily repaired, near the
roof, are the only signs in the walls of the ordeal through
which they have passed. The walls were strongly con-
structed, intended to last, and they have served their purpose.
Had the structure been made of granite or marble oriron we
can guess what would be its present condition from the fate
that has overtaken so many buildings composed of those
materials. The report of the Fire Underwriters’ Committee
makes no new points; but it presents again in o very con-
vineing munner some of the evidences, which ought to be
heeded, as to the superiority of brick over stone or iron for
building purposes. One of the most impressive proofs given
is that offered by the great fire in Boston in 1872, when the
rear brick wall of the new Post Office Building in that city
wis oxposed to a terrible direct heat for hours without sus-
taining & crack or blemish of any kind; whoreas the granite
side of the structure, not facing the fire, was seriously
damaged, and it was necessary to take down portions of it
The report strongly condemns the use of iron in architee-
ture, declaring it “undesirable for such purposes, and un-
safe in n firo point of view." Tho recent destruction of large
fron edifices in New York and 8t. Louis is cited as testimony
on this head., The wreek of the fron building burned in
Bond street of this city last winter was a quick plece of
work; but 8t. Louls beat it at o fire last month, when one
of the largest iron structures in that city lay flat on the
ground within twenty minutes after the fire was discovered
in it. The committee say that wooden columns, pillars, or
supports of proper dimensions will stand fire better than
fron. They recommend, for fireproof doors or shutters, wood
clad with sheet iron or tin. Theso are all practical sugges-
" # Published In numbers by Mesere, Hurd & Houghiton, New York city.

tions worthy 1o be heedod by architects and owners of bulld
Inge. And they will have almost the foree of Inw In the
community If they are made the basis of diserimination
in Inuurnu'n'.- mtes adopted by the companies —~Now York
Jowrnal af Commaree.

——h A —

The Amerienn Inventor,

The British Trade Jowrnal sys: ** The ingenulty of the
Ameriean inventor s s curlosity In Isellf, Having exhaustod !
the eredulity of the customers for wooden nutmegs, and the
ligneous ham having proved a fallure, the New Englander |
has Iately heen devoting his sharp intellect to inventi r..l

m»

nearly s profitable and rather more reputable. A few yea

THE PAPYRUS.

ago soft felt hats were extensively worn in the United States.
They were very pleasant, but had the one fault of getting
limp and slouchingly unsightly in the brim. It strucka
keen New Yorker that a bit of galvanized wire run around
the brim would not only obviate this, but give the beaver the
desired cock at will. No sooner thought of than done, and
no sooner done than patented. Luckily a patent does not
cost quite so much in the United States as here, and the
lucky inventor is said to bave netted a fortune. Now we
hear that the genius who first brought out wooden toothpicks
has made $50,000 by his little manufacturn At drst, if the
universal traveler's tale be true, a fork, or the all-useful
howie knife, served this purpose, But, as the country ad
vanced in luxury, the demand for a weapon more civilized
and a little lighter became universal. Found the demand,
the man who was to satisfy it soon appeared. At first tho
toothpicks were made of hard, fibrous wood, But this, we
are told by New York journals, didnot serve. The hickory
toothpicks lasted too long.  Latterly ho has been making
them of soft pine wood, and with a great increase to his gains,
for it now takes four sound picks to got the broken end of
one out from between the teeth,  This almost equals the
genius who, finding no sale for his cargo of shoo pegs in
Philadelphin, € whittled the othor end, and sold them for onts
in New Orleans.” At least, so we read in nn Ameriean news
paper, and all the world knows how jealously they cling to
the truth,”
—— o —
Action of Sea Water on Lead,

The Journal of the Chemical Soctety says that, after keep
ing strips of new cut lead in a bottle of sea water, frequently
shaken, for four days, no trace of lead could be detected in
the water, but the bright surface of the strips was coated
with an insoluble lead compound. Hence, lead pipes may
be used in marine aquaria without any fear of injury to
their inhabitants,

Gnrdening all the Year Mound,

Under this heading, . H, Jacques, Esqg., contributes to
the Remd-Tropical Magagine some thmely hiots to sgricultar
sts, from which we make the following extracis
Watering »0 as to merely wet the surface of the ground
often does more harm than good The roots of the plants
are thereby attracted to the surface, thus temporarily moist
ened: but as It soon becomes an dry as before, and barder
than ever, the young roots perish in the Intervals of water
ing, and the plant Is weakened rather than strengthened, and
not infrequently killed outright The ground should I«
well sonked and the watering not frequent In the case of
trees, shrubs, and large herbaceous plants, it is well to draw
away the surface earth from them to the
e ;/!h'-f two or three inches, doing it care

fully, 50 as not 1o injure the roots,

the water, and then return the dn
This prevents immediate evaporation and
gives the roots the full benefit of the water,
without exposing them to be burned up by
the hot sun Where this is not practica
ble, as among small plants, holes may be
made pnear them with a dibble or ab arpened
stick, and water poured into them from
tho nozzle of n watering pot.  The plants
may afterward be slightly sprinkled from
the nose of the pot and the ground stirred
with the prongoe,

Saltpeter, a tablespoonful or more to a
bucket of water, is an excellent occasional
application to most kinds of garden plants,
belng at the same time o fertilizer and an
inscot destroyer. Many grubs and bugs
may be destroyed by copious waterings
with this solution.

To keep plants bearing: The production
of seed is an exhaustive process, and, as o
rule, its completion is signalized either by
the death of the plant, if an annual, or by
a temporury suspension of the process of
growth, if & biennial or a perennial. The
immediate end for which Nature has sus
tained it has been attained. If we are cul-
tivating it for seed, our object is the sume,
and we should not interfere with Nature's
processes; but i(, as in the case of the okm,
the cucumber, and the summer squash,
we make use of the immature fruit and
desire to increase and prolong its produs
tion, we must carefully cut off, before
maturity, all that is produced, whether we
can make use of them or not, so as to en-
courage an abnormal production. Also,
where a root or a bulb is the object of cul-
tivation, as in the Irish potato or the onion,
we should remove the flower stems. If
seeds are desired, certain plants should be
sot apart for their production and the
carliest and best fruit be allowed to ripen
The same rule applies to the flower gar
den. If we desire continued bloom, the
plants must not be allowed to mature
soods,

Moss for potted plants: It is beneficial,
at this season, to cover the earth around
plants in pots and baskets with a layer of
fresh moss, to be changed ss it becomes
dry and dead. It keeps the molsture from evaporating, se-
cures a greater uniformity of temperature, and improves the
looks of the plant.

Transplanting: Tomatoes, peppers, and egz plants should
be transplanted, as required to keep up a succession of fruit,
choosing showery weather for the operation, or watering
and shading as herctofore directed. In light, porous soils,
transplanting becomes a work of some delicacy and diffic ulty,
as the summer advances, especially when the rains are light
and infrequent, as is often the case at this season. See
previous hints on this subject

Flower garden work: In the flower garden the operations
of the month are mainly the same as in the vegetable garden
Stir thesoi), kill all weeds, transplant, shade, and water
Liquid manure is here fully as effective as in the Kitchen
garden, giving wonderful size and brillinney to the flowers.
Rose and other bushes will be much bonefited by a top dress-
ing of pulverized charcoal and nshes composted with rotten
muck or surface soll from the woods.

— A —
The Great Eastorn o bo a Meat Ship.

The owners of the Great Eastern are, it is said, consider
ing the propriety of converting that magniticent vessel into
o huge refrigerating chamber for the conveyance of Amer-
fean meat, A recent examination has disclosed the fuct
that, like the Great Britain—another of Brunel’s ships—tho
hull is practically in as good condition as when first built,
and the directors consider it would be wise to raise sufficient
money to put new and improved engines and boilers into the
vessel. They have been empowered to prepare a roug
estimate of the cost of the new machinery; and in view of
the fact that the vessel can oven now steam as fast as any of
the Atlantic liners, the trade in meat, which is being devel
oped not only with the United States, but also with Brazil,
promises to open a wide field of usefulness—a trade in which

the great vessel need never carry only half a load.

i
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Communications.

[————
Our Washington Correspondence.
To the Editor of the Ssientiflc American :

Business in the Patent Office still continues brisk, and a
larger number of patents than usual are being jssued—the
average weekly list for the last three weeks being 852, in-
cluding all issues.

Tho competitive examination for the vacant position on
the Board of Appeals resulted in the names of Messrs, Bates,
Wilbur, and Oatlin (as tho three bost on the list) being ro-
ported by the Examining Board to the Secretary of the In-
terior, who nominated the first named gentleman to tho
President for appointment; and he was accordingly ap-
pointed to the position. Mr. Bates being Examiner of Intor-
ferences, it became nocessary to appoint some one to fill his
place; and Mr, Wilbur, as second on the above list, was ap-
pointed to this position, This creates a vacancy in the pri-
mary examining corps; and now there is to be another ex-
amination to fill the place made vacant by Mr. Wilbur's
promotion, which will probably take place cre this is
published, :

The Coast Survey Oflice is now fitting out two parties to
survey the coast of Maine: the first party under Licutenant
Moser, U.8.N., on the steamer Endeavor, and the other under
Lieutenant Hawley, on the schooner Ernest. A third party
is being fitted out for the purpose of making off-shore tidal
current observations in the same locality, under Acting Mas-
ter Robert Platt, on the schooner Drift.

The question how to survey, ecconomically, the occasional
spots of arable land which dot the sterile deserts in the far
West has engrossed the attention of the Land Office for
several years. The practice has been to extend one of the
main base lines and one of the principal meridian lines until
they intersect in the vicinity of the spot to be surveyed, and
from this point continue the survey by laying out townships,
sections, ete. This often involves running lines through
desert lands, for hundreds of miles, at great expense; to save
which Lieutenant Powell, the explorer, now proposes to ar-
rive at the initial point for this kind of lands by triangula-
tion, which can be done at much less expense and with equal
precision. 1t is thought, however, that the law as it now
stands will not allow of this being done; and it is probable
that the subject will be submitted to Congress at the next ses-
tion for consideration, and the necessary change in the
law.

Many agents of the different European governments are
reported as scatlered over the country, engaged in buying
ap all the white oak timber in the market ready for ship-
ment.  The French Government has recently made large
purchases in Norfolk and other Southern ports; the English
ageats are busily negotiating for all they can find in New
York, Philadelphia, and Baltimore; and Ruassian agents are
securing all they can find wherever it is to be purchased.
Ex-Secretary Robeson was very much blamed by the opposi-
tion press for making large purchases of this material dur-
ing his official term; but now the different foreign agents
are willing to0 psy the government double what he gave
for it

There is now being erected in the Mineral Hall of the
Smithsonian Institute some remarkable specimens of the
plastic art. One of these is a copy in terrs cotta of the
group “ America " upon one of the pediments of the A]bert‘
Memorial in London. The figures are of beroic size, and |
are probably the largest ever made in this material. Thcrel
is also a pulpit, with the steps leading thereto in red and |
white terra cotta, relieved by gilding; and two fonts of the |
same material. The sides of the pulpit are ornamented with :
scenes representing the life of the Saviour, and the fonts |
with scenes connected with children from the Scriptures.

‘Washington, D. C, OCCASIONAL.

i

A New Remedy for the Potato Bug,
To the Editor of the Seiontific American :

In the spring and summer of 1875, in experimenting with
the Colorndo potato bug and the action of certain chemicals
on the bug and its eggs, 1 discovered that s solution of the |
sulpho-carbonate of potassium in water had the property of :
dissolving the skin or covering of theeggs. When this so-
lution was applied to the potato plants on which there were
€z, that part of the leaf on which the eggs were would be
turned brown and dead, and the eggs (which are generally
on the under side of the leaves) would be dissolved and run
into & pasty mass which soon dried up.

It is not necemsary for the solution to come in direct con-
tact with the eggs; for when it was applied to the upper part
of the leaves, the eggs on the under side would be dissolved
a8 effectually, though not quite as fast, as when the solution |
was applied directly on them.,

I do not remember having seen any notice of this action
of the sulpho-carbonate of potasssam on the cggs of insects;
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to apply for the grasshopper, as it would cost more than the l J. W. King, U.8.N., on European ghips of war, whence wa

Iand is worth in many cases,

If the sulpho-carbonate of | take our facts, says that buttwo, the Peter the Great and the

potassium has the same effect on the eggs of the grasshop- | Minin, approach the modern standard of fighting efficiency,

per a8 it has on the eggs of the potato bug, it would cer-
tainly be well worth trying.

1 hope some one who may have the opportunity of trying
this remedy will do so and report the result,
carbonate which I used is known in the market as the sul-
phide of potassium.

Philadelphia, Pa. W L. Brouox.

U

Steam Cars v, Horses,
b the Editor of tha Scientific Amarican :

An experiment was made in Philadelphia, a few days ago,
to show the possibility of superseding horses by steam on
their railways. The seven cars used in this trial present
nothing different in their general plan from that of the most
successful ones which have been many times tried and are
now in use in some other localities, except perhaps the ap-
plication of steam to the brakes for sudden stops.

Steam seems destined to complete its mission to man
through the media of piston and crank. These simple devices
will probably never be superseded as a means of transmit-
ting the force of steam to a driving wheel. The only thing
now to be done is to give to the steam car the best material,
the best proportion, the best of workmanship, and a level
track to work upon, and its complete success will be assured.
No grade should exceed twenty feet per mile; it is far bet-
ter to go three or four miles round than to go half a mile
over a hill at a much stecper grade than this, Bix of the
cars are inside-connected, and have 5} inch pistons and 7
inch eranks; the other is outside-connected, and has 8 inch
pistons and 5 inch cranks. This last is far the best arrange-
ment for hard work. Less area of pistons and longer cranks
would be preferable, however, and 5§ inch pistons and 10
inch cranks would be quite as efficient and would impose
far less strain upon the bearings, and hence would be more
durable. The bodies of the cars are about twenty feetlong, five
feet of which, at one end, is used for the boiler and engineer,
the machinery being placed horizontally under the floor.
Now that we have excellent steel plate for boilers, and have
learnt to exactly match the rivet holes by drilling, and to
rivet by machinery, there can be no reason why a steam car
should not be made, with all of our improved appliances and
experience, to run twenty years at an expense for repairs of
less than twenty dollars a year.

The most formidable bars to the success of steam cars are
steep grades. It requires only about 8 Ibs, to draw a ton on
level rails, while the ascent of a 20 feet grade requires about
double this amount; and the ascent of a 160 feet grade, like
that upon the Worcester and Shrewsbury road, requires
about nine times this amount, To figure this out, we have
only to divide the number of feet in a mile by the number of
feet rise per mile, and then divide the number of lbs. in a
ton by the quotient. The last quotient, plus 8, denotes the
number of 1bs. required to draw a ton up the grade. Thus:
3208 = 33, then 2332 = 60, then 60 + 8 = 68 1bs. to draw a
ton up a 100 feet grade.

Worcester, Mass. F. G. WoopwARD,

The Russian and Turkish Navies,

The present war between Russia and Turkey is likely to
bring about the one event which is needed crucially to test
the efficacy of modern armored vessels, that is, their opposi-
tionin actual combat. All the building of ironclads, and
the constant improvements in their armor due to the increase
in power of heavy guns, which have been goingon for the
past fifteen years, fairly may be regarded as accomplished
under conditions embodying a constant element of uncer-
tainty; and this for the reason that the always varying cir-
cumstances under which vessels may enter into conflict can-
not be foreseen or provided for. Leaving out of considera-
tion the skirmishes which occurred on the coast of Spain
during the civil war in that country, none of the European
ironclads have ever (with the exception of a single instance)
been in action. This exception was the quickly decided

The sulpho- |

| The Poter the Great's armor is 14 inches in thickness, with
| iron hollow stringers on the backing besides, which are al-
leged to give an additional resistance equal to 2 inches of
iron. The four guns, two in each of the turrets, are steel
breech-loading guns on the Broadwell system, of 12
inches caiiber. She has no ram. Her length is 821 feet,
breadth 64 feet; displacement 9,510 tons. She has twin
screws, and a maximum speed of 13 knots, The Minin s
208 feet long and 49 fect broad, and displaces 5,660 tons,
She carries four 11 inch guns, and 12 inches of armor on 24
inch backing. 8he is a rigged turret ship on the Coles sys-
tem, but is undergoing alterations which will place her guns
on two turntables on the main deck, so that they fire en bar-
bette over the top of the battery. Next in importance are the
broadside vessels Duke of Edinburgh and General Admiral,
These are of iron, wood-sheathed, and displace 4,438 tons
each. Their armor is disposed in a belt over the vital parts,
and is 6 inches thick by 7 feet wide. Their speed is 13 knots,
‘and armament four 8 inch rifled and two 6 inch chase guns.
Next in the sea-going fleet are four ships named after admi-
rals, two carrying each six guns in three turrets, and two
each four guns in two turrets, The caliber of the guns is
but 9 inches, and the armor but 6 inches thick, Two wooden
armored frigates follow, which carry large batteries of
small guns and thin armor. They may be regarded as obso-
lete. For const defence, Russia has the circular ironclads
which we have #o frequently referred to, but the eflicacy of
which is, to say the least, doubtful. One bas two 11 inch,
the other two 12 inch, guns; and the thickness of armoris
respectively 11 and 18 inches, There are ten single turret
monitors of the early Ericsson pattern, and the three two-
turret monitors carrying 10, 8, and 9 inch guns, and having
armor not exceeding 5 inches.

As against this fleet Turkey can make the following ex-
hibit: The Mesoodiyeh and Memdoohiyeh have recently
been completed in England. The first has already been de-
livered to the Sultan, the second completed her trial trips in
January last. The displacement of these ships is 9,000 tons
each, length 832 feet, and beam 59 feet. They are full-rigged
frigates of the broadside central battery type, with hulis of
the usual cellular construction, there being in all 82 water-
tight compartments. The battery is 153 feet in length, and
the armor plating on the sides is 12 inches thick, backed by
the same thickness of East Indian teak. The armaments
are twelve 18 ton and two 6} ton Armstrong guns. The
maximumspeed is 13°8 knots. Five ironclads follow, each
nearly 300 feet in length and carrying 10 inches (in one case
9 inches) of armor plating. The armament of four is fif-
teen 6} ton guns and one 12 ton gun; the fifth has ten 124
ton, two 6} ton, and 6 small, guns. Seven ordinary station
service ships follow, four with armor ranging from 9to 7
inches in thickness, and carrying each four 12 ton guns,
three with armor from 4} to 4 inches carry five 150 pound-
ers and one 12 ton gun. Lastly come five gunboats, each
carrying two 12 ton guns and 3 inches of armor, and two
coast defence monitors. In all, Turkey has 24 armored fight-
ing ships, nearly all new. She has few wooden seagoing
cruisers, and therefore it is probable that no naval combats
will occur elsewhere than in the vicinity of the immediate
seat of war, and most likely in the Black Sea.

The Fall of the New York Post Office Roof.
The falling of a portion of the roof of the Post Office
Building in this city recently killed three men, and wounded
several others who were at work in a room beneath. The

| Acting Supervising Architect, Mr. James G. Hill, says that
| the roof was from 50 to 75 per cent heavier than it should

have been. It carried five inches of concrete and cement at
the crown of the arches, and a thickness of fourteen inches
of the same materials at the deepest part, over the nine inch
rolled beams, Some time ago, a portion of a brick wall,
which aided in supporting the weight of the roof, was re-
moved, and in lieu thereof a Howe truss girder was substi-

fight between the Austrians and Italiane, in which twelve tuted. This gave way, and appears to have slipped from its

Austrian fleet. The Italian flagship Ré d'Italia, a wooden

Ferdinand Max; and the Italian corvetto Palestro was blown
up. The Italians exhibited extraordinarily bad gunnery, and
the Austrians won an easy victory. This battle, however,
furnishes no useful lesson, unless it is to show how difficult
it is to mancuvre a ship so as to render her ram effective
agninst an enemy who manceuvres equally well to get out of
the way; for the Austrian could not ram the Ré d'Ttalia un-
til the latter had had her rudder disabled. The conflict
malinly, however, is an instance in point, exemplifying the
fact that the conditions determining succoss in battle are not
to be gained by providing a preponderance of ifronclads in

and it oceurred to me when I read the article in the Sciex-
TIFIO AMERICAN of April 28, page 261, by Professor O, V.
Riley, on the gramshopper, that this salt might prove as ef
fectual & remedy for the grasshopper, by destroying its eggs
while they are in the ground, -5 it has proved for the phyl.
loxers in France. In the ‘ ciewrivic Auenicay Surrie-

uEST, No. 24, page 538, *Lere Is & copy of an article, read | the future, are quite evenly matched, as far as ironclads are | deducted from the gross earnings.—Engineering.

before the French Aca’smy of Sclences by M. Joubert, on
the sulpho-carbonates as o romedy for the phylloxers. He
gives 145 grains per square yard of surface as the amount to
be applied for this Insect. These proportions would not do

one opposing fleet; nor can the fortunes or misfortunes of i
vessels be invariably provided for by the skill of the naval

constructor,

| The two fleets which are soon to serve as targets for each

lmhrt. and thus, st the cost of much blood and money, to |
furnish data of inestimable value to the war-shipbuilder of

concerned. Russia has 20 armored ships, and 194 other ves-
sols of all classes, carrying altogether 521 guns; 27 of the
first mentioned vessels are in the Baltic, and 2 are In the |
Black Sea.  Of those, the recent report of Chief Engineer |

Italian armored vessels and eight wooden vessels met the | inner bearing on the interior wall, and also to have brought
seven armored and fifteen wooden vessels constituting the | down the plate and purlin by which the outer end was sus-

tained. The purlin seems to be badly wrenched; but as yet

ironclad, was rammed and sunk by the Austrian flagship it is not definitely determined where the structure first
failed.

It is generally conceded that the Post Office Building,
though imposing in general appearance, is of inferior archi-
tectural merit; but it has always been supposed that, as an
edifice, it was exceptionally solid and strong.  The Coroner
has impaneled a jury of prominent architects, and the thor-
ough investigation which the structure will receive at their
hands will doubtless bring out the true facts in regard to it

g sl

A vEny general reduction of wages is in progress among
the miners and blast furnacemen of Scotland. In a num-
ber of instances the men are already working on the reduc-
tion, and In a weok or two the notices will take effect at
other works. As a rule, the reduction amounts to 6d. per
day, which brings down the wages to a very low lovel. In
one district it is said that the wages, even for six days' work,
will not exceod $4.50, gold, per week, when the offtakes are

1

Tuar address of Mr. H.
wo [Hustrated In our last lssue,
York clty.
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HOW TO DO IT, AND HOW NOT TO DO IT.

In walking through a workshop the eye of the ordinary

observer will almost invariably lead him to form a tolerably
scourato estimate of the capabilities of at least a large pro-
portion of the workmen; and especially Is this the case in a
Inrge shop, where the men can scarcely be so carefully se-
Jected as in small mblhhlm;'b. wbo:llhdr numbers are
mmmm There Is something in the attitude,
the intorest taken In bis work, the energy or delicacy, as the
case may be, with which the expert workman handles his
tools, which points him out ns plainly as the awkwardness, in-
difference, or abstraction indicates his opposite; and what
that something is the pen of our artist has delineated far
more plainly than words can express. Tuake, for example,
the figure represented in ** How to Do It " in the act of rough
chipping, and It is observable at a glance that his mind ax
well as his muscle arv concentrated upon his work.  Wo are
very apt to cast a pleasant glamour upon the past; and this
it is which eauses each successive generation to look back,
perhaps with regret, to the good old times; nnd to those who
highly value mechanical skill, the days of the hammer and
chisel wore good old times indeed. The workman of the
specinl machine workshop of these days would be altogether
surprised to see the large amount of good and accurate work
which expert old mechanics can perform with the bammer,
chisel, and filo. There are, indeed, workmen still extant who
would have no hesitation in undertaking to equalin quality
and surpass in quantity, upon some kinds of work, the ca-
pabilities of the ordinary vise hand even with the assistance
of a modern planecr and shaper. Among this class of work
the fitting in of brasses into ordinary pillow blocks may
be instanced. And although, ss we have said, the hand
workman of the good old times is not altogether extinet, he
is not to be found in specisl machine shops, and may be
looked for in repair shops, where he commands nearly one
third more than the avernge machinist’s wages.

In the illustration under the heading of ** How Notto Do
It,” our artist has represented not only errors in the method
of manipulation, but also the want of interest in the work
which is at times met with in large shops among the opera-
tives; while in “How to Do It,” he has shown the proper
attitude for the workman performing the several operations,
and has given him, in each, the look of a zealous and pains-
taking artisan.

The chipping hammer is not by any means the rude in-
strument which it appears to the uninitiated; and there are
as many styles of using it as there are in the use of the
For heavy duty, it should be held near the end of the handle.
The arm should swing freely, the hand never traveling further
backwards than a line vertical to the operator’s shoulder.
The movement should be obtained partly from the elbow,
partly from the shounlder, partly from the body itself, and
(in & minor degree) from the wrist. If then we turn to the
figure ““ Rough Chipping,” in *“ How Not to Do It,” we per-
ceive that, with the hammer held as there shown, these move-
ments would be difficult, and would cause a constrained ac-
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to Its head, gripped tight, and pressed firmly agalnst ity cut

For fine chipping—that is to say, for the finlshing cut—the
chisel s held in the same manner; the hammer s grasped
nearer to the middle of the handle, and the blows are com
paratively lght. Under such clreumstances, the cut may be
. unuo(bl)' taken that the ﬂnurr l\]ill”nl over » length of,

say, two inches, without the assistance of the eye, will fail to i
Both these op- |
[ (first to one side and then to the other) as well ax a recipro-
| enting one, s0 that the new e marks distinguish themselves

detect If the work has been chipped or filed
orations require strict attention; and though apparently
rude, they are actually delicate If skillfully performed.

practised eye would readily detect the improper manipula
tion, irrespective of the want of attention, shown in the one
figure. The distance of the operator from his work would
alone expose his unskillfulness,  To properly use o rough
file, It should be held so that the file handle presses sguinst
the palm of the hand, and hence so that the strain due to
pushing the file will be in a line with the length of the arm
from the hand to the elbow. The operator should stand well
off from the vise, and must drive the file by a motion of the
body slmost ns great as that of the arms,

tent that the heel of the operator’s forward foot wil! lift from
pushing duty being the rear foot.

crum, by which the operator's body recovers its former po-
sition; and it also enables the arms to relieve the file of press
ure during its back stroke. The motion of the file during
this latter stroke should be much quicker than during the
forward motion. The fileis a wonderful tool in skillful
hands, capable, indeed, of producing work more truly smooth
and accurate than any other known cutting tool, the lathe
ol not excepted. Its use, indeed, in the finishing processes
is mainly to correct the inaccuracies which are inherent to
work produced by other cutting tools, especially upon plane
surfaces; and it is aninexorable fact that we have at thisday
no machine or tool capable of producing flat metal surfaces
us small, even as six inches square, 5o true that a judicious
application of the file will not at least double the contacting
area of two such pieces placed together.

Draw filing is a method of using the file which answers
two purposes: the first to leave the file marks in the most de-
sirable direction, and the second to touch only such parts of
the work as require operating upon to secure truth and ac-
curacy of dimensions. Having rough and smooth crossfiled
the work down to such a size that the drawfiling will entirely
erase the crossfile marks (for filing in the position shown
under the heading of rough filing is called crossfiling,
whether the file be a rough, second cut, or smooth file), the
operator tests his work to discover the protruding spots or
places. He then casts his eye along the length of the file,
holding the latter edgeways to the eye, first to ascertain the
curve or sweep of the face of the file, and secondly, to select

. a part of the file where that curve is the greatest and most

ol s ;
tlon of the body and arm.  The chisel should be held close

In contrasting the two lustmations of rough filing, the |

welght of the body will be placed upon the file to such an ex- |
the floor, as shown in our illustration, the fulerum for the ‘

During the return stroke | will produce a hollow spot in the work, which, if the latter
of the file, the forward or left foot comes into play as u ful-! is down toits proper size, can never be remedied: while want

:
the reverse.

Then turning the Nle over, he brings the selocted
file to bear upon the protruding part of the
s the file asshown In our llusteation, watching
the flle tewth, 0 as to insure

regular
part of the

work, and us«
intently every mark made by
that the cutting duty Is being performed exactly in the re-
quired spot, and that the surrounding surface is not belng
opemted upon,  1f the surface of the work has been draw
filed all aver, and it becomes dificult o distinguish the file
marks being made, he gives the file a slight Iateral movement

by slightly crossing the old one It i in drawflling that
the utmost skill s to be shown; and here we may csution the
operstor against an error that he is very apt to fall into.
This error is in taking long strokes in drawfiling; because in
such case the Nlings are apt to clog in the file teeth, produe-
ing what are technically termed “pins,” that is, small pleces of
fron which stick fast to the file and cut seratches in the work,
entalling a large amount of extra work to file such scratches
out. It is obvious that the brains must not be wool-gather-
ing when deawflling is under operation; for good judg-

In this way, the | ment, strict attention, careful manipulation, and perfect con-

fidence must be combined to produce good work. An error
in selecting the part of the file to be used, or an error in ap-
plylng that exact spot to the requisite place in the work,

of judgment us to the quantity of metal requiring to be re-
moved will cause either a badly finished job or else consume
more time in testing the work than in filing it. Apropos of

| this latter fact, a well known master mechanic related to us

the other day a plece of advice once given by a skillful work-
man, A, to an artisan, B, who, though a very ‘industrious,
painstaking man, was, from lack of experience, somewhat
A had employed B to work for him by the
piece; and giving him a locomotive guide bar to file up, he
first told him to test the bar. Then, giving him a rough file,
he said: “ Now file off as much as you think is necessary,
and don't be afraid of it; when you have done so, come and
tell me.” B set to work with a will; and in s quarter of an
hour he came 10 A, saying that he had filed off what he con-
sidered ample. “* Go back to your vise,” said A, “ and file
off just as much more. ‘“But—"said B. “There are no
“buts’ in the case,” said A; ** do exactly as I tell you." B
set doggedly to work, and obeyed orders; and on testing the
job, it required a little more filing in the same places.
““This,” said our visiting master mechanie,  was a lesson I
never forgot and have often remembered to my advantage.”
The moral here pointed is founded upon a fact which any
one who watches the manipu.ation of vise hands (upon all
but very small work) will speedly observe, namely, that, for
lack of cultivating the judgment, it often takes more time
to try and retry the work than it does to file it. Fitting
journal brasses, keys, dies, and sliding blocks, and filing very
true flat surfaces, may be instanced as classes of work in

which this is liable to occur.

et
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IMPROVED HIOH SPEED DRY AIR COMPRESSOR.
We illustrate herowith a new and very compact form of
air compressor, designed for obtaining any desired pressure
per square Inch for driving rock drills, lmnkmllllng.ml-rwr
gos, forcing sand blasts, and, in general, all pneumatic pur
poses, Tho perspective view, Fig, 1, shows tho engine side
of the machine; Fig. 2 represents a section of the compress
ing cylinders,  Motion is imparted to a forked rod which is

attached to the conter, g, of the plunger pistons, J, in such a
way that facility is afford-
ed for tho adjustment of
said pistons relatively to
the discharge valvos of the
compressor in order to
meet disturbances conso-
quent on wear and for
tightening up the driving
connections,

It will be observed from
the section, Fig. 2, that
there is in reality but one
piston, each end of which
works in a soparate com-
pression cylinder.  Each
ond is tightly packed; and
ineachend face is a valve,
the stom of which is sur-
rounded by a coiled
spring, 1. At the com-
pressing end of each cyl-
inder is an enlargement,
H, formed by the exten-
gion of the cylinder. This
is constructed to form a
seat for the outlet valve,
@, which is held up tothe
shoulder by the spring, ¢,
which surrounds its stem.
At d is the air outleL.

When the piston makes an inward stroke, its valve, I, of
course closes, and the air is compressed before the piston and
against the valve, G. As soonas the pressure on the latter
exceeds the oppositely acting pressure of its spring, the valve
opens; and the compressed air then eseapes through theout-
let. 4.  Assoon, however, as the pressure is sufficiently re-
duced, the valve spring reacts; and as the piston at the ead
of its path projects for about ¢ inch into the enlarged por-
tion, the valve comes back directly against iv and follows it

until once more forming & flush joint with the shoulder.
Meanwhile the valve in the piston opens, and air en-
ters between the same and the valve, the piston contin-
uing its rearward stroke until past the orifice, f, which
opens directly into the air, and thus a full supply is
insured, ahead of the piston, before it begins another
compressing stroke. Of course the reverse operation
is going on in the opposite cylinder; and in this way
the action is rendered continuous.

It will also be noticed that there is not only an ab-
sence of ports and passages, but that no water whatever
is used in the air cylinder; so that the danger of wear from
gritty particles in the same is entirely obviated. The water
necessary for cooling is applied only on the outside in the
jacket, C. Any kind of water may be used without injury
to the compressor. As the areas of opening in the inlct and
outlet valves are very large, they require but a slight motion
to admit or release the air, consequently the machines may
be run at a high rate of speed, from 175 to 200 revolutions,
and are made light in weight when compared with the
amount of work they are capable of performing.

For further particulars, address the manufacturers, Messrs.
Guild & Garrison, 34 to 44 First street, Brooklyn, E.D., N.Y.
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KENYON'S ADJUSTABLE RUBBER BUCKET FOR CHAIN
PUMPS,

The annexed engraving represents a new rubber bucket

for chain pumps, which may be adjusted so as to accurately

L

fit the tube, and also 80 a8 to take up wenr, It nets both as
a suction und forcing piaton, and s clulmed to raise wuter

represents an oxterior view, and Fig. 2 a sectional view of
the devies

The link, A, Is provided with an eye at each end, for at
tachment to the chain; and on its upper portion is formed a
collar, B, which receives and sustains the downward press.
ure of tho columns of water, and thus prevents the said
pressure foroing the rubber downward and expanding the
gamo. On the link and below the collar is a screw thread,

' But foul and deadly ns the expired air is, Nature, wisely

[MAY 19, 1877.

| economical in all her works and ways, turns it to good ac.
. count in its outward passage through the organs of voice, and
makes of it the whisper of love, the soft words of affection,
| the tender tones of human sympathy, the sweotest straing of
ravishing musie, the persuasive eloquence of the finished
orator,

If o well made man be extended on the ground, his arm at

on which moves the cone, D. E is a rubber packing, which | right angles with the body, a circle, making the navel its

GUILD & GARRISON'S AIR COMPRESSOR.—Fig.

can be expanded outward to fit the pump tube by moving
the cone, D, inward; or it may be adjusted so as to enter a
smaller tube by moving said cone in the reverse direction.
A metal washer, F, is placed on top of the rubber packing,
and prevents the same from being forced out of place by the
cone, D. This washer has a longitudinal slot, whereby it
may be slipped over the link eye. It is then rotated a quar-
ter turn, so that it cannot come off; while the pressure of
the rubber prevents its turning backward. The cone, D,
is easily moved by grasping the rubber packing in one hand

11§ e
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and turning the link, A, by means of a wrench held in the
other.

Patented April 17, 1877, through the Scientific American
Patent Agency. For further particulars, address the in-
ventor, Mr. Thomas Kenyon, P. O. box 103, Hamilton,
Butler county, Ohio.

Marvels of Man.
‘While the gastric juice has a mild, bland, sweetish taste, it
possesses the power of dissolving the hardest food that can
be swallowed; it has no influence whatever on the soft and
delicate fibers of the living stomach, nor upon the living
hand, but, at the moment of death, it begins to eat them away
with the power of the strongest acids.

There is dust on sea, on land; in the valley, and on the
mountain top; there is dust always and everywhere; the at-
mosphere is full of it; it penetrates the noisome dungeon,
and visits the deepest, darkest caves of the earth; no palace
door can shut it out, no drawer 80 secret as to escape its
presence; every breath of wind dashes it upon the open eye,
and yet that eye is not blinded, because there is a fountain
of the blandest fluid in Nature incessantly emptying itself
under the eyelid, which spreads it over the surface of the
ball at every winking, and washes every atom of dust away.
But this liquid, so mild, and so well adapted to the eye itself,
has some acridity, which, under certain circumstances, be-
comes 80 decided as to be scalding to the skin, and would rot
away the eyelids were it not that along the edges of them
there are little oil manufactories, which spread over their
surfuce o coating, as impervious to the liquids necessary for
keeping the eyeball washed clean as the best varnish is im-
pervious to water.

The breath which leaves the lungs has been so perfectly
divested of its life-giving properties that to rebreathe it, un-
mixed with other air, the moment it escapes from the mouth,
would ¢ause immedinte death by suffocation; while if it
hovered about us, a more or less destruetive influence over
health und life would be occasioned; but it is made of a
nature #o much lighter than the common air that the instant
it escapos the lips and nostrils it ascends to the higher re-
glons, aboye the breathing point, there to bo rectified, reno-
vated, and sent back again, replete with purity and life,
How rapidly it uscends is beautifully exhibited every frosty

from deep wells at o small oxpenditure of power. Mg 1

moroing,
R

center, will just take in
the head, the finger ends,
and feet.

The distance from top
to toe is precisely the
same as that between the
tips of the fingers when
the arms are extended.

The length of the bhody
is just six times that of
the foot; while the dis-
tance from the edge of the
hair on the forehead to the
end of the chin is one
tenth the length of the
whole stature,

Of the sixty-two prima-
ry elements known in Na.
ture, only ecighteen are
found in the human body,
and of these, seven are
metallic. Iron is found in
the blood, phosphorus in
the brain; limestone in the
bile; lime in the bones;
dust and ashes in all! Not
only these eighteen human
elements, but the whole
1. sixty-two,of which the uni-

verse is made, have their
essentinl basis in the four substances, oxygen, hydrogen,
nitrogen, and carbon, representing the more familiar names
of fire, water, saltpeter, and charcoal; and such is man, the
lord of earth! a spark of fire, a drop of water, a grain of
gunpowder, an atom of charcoal!—Hail's Journal of Heailth.
COMBINED PIPE TONGS, WRENCH, AND SCEEWDRIVER.

The annexed engraving represents one of those useful
tools which combine in themselyes the capabilities of s
number of constantly needed implements, and thus reduce
both the cost and the bulk of the mechanic’s working
kit. At the same time, tools of this description are al-
ways handy to have about the house or the farm; as
they afford a means of quickly doing many a little job
of timely repairing, which may save more difficult
work in the future. The present device isa combi-
nation of pipe tongs, wrench, and screwdriver, which
implements the gas or steam fitter constantly requires.
A is a double jaw or clamp, curved at one end to extend
around the pipe or nut, as shown, and which has its
parts laterally connected by stay pins. On the longitudinal
portion of this jaw are notches which receive the pivot pin
of the single jaw, B, which enters between the parts of jaw,
A, and has an eccentrically shaped clamping end, which is
serrated so as firmly to bind upon the object grasped. The
lower end, C, of the shank of jaw, B, is tapered to form a
screwdriver. When this portion is in use, the single jaw is
drawn out, and the double jaw is reversed to form a handle.

c

Patent pending through the Scientific American Patent
Agency.  For further particulars, and for tools, address the

inventors, Messrs, States & Cook, Topeka, Kansas,
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. A REMARKABLE KINGFISHER. ers (from the Cape) are kept. These birds have the bright
There are over fifty species of the haleyonida or Kingfish- | eye of birds of prey, powerful beaks, and vulturelike
ers; but none is more remarkable than the one shown in our | bodies mounted on legs like those of a wading bird. When
illusteation, From its peculiar screaming laugh, not unlike | ever the secrotaries saw the snakes they fell upon them with [ egraphs in France,” by Mr. John Aylmer, C.E., of Paris—
the bray of a donkey, it has obtained thename of ““the laugh- | shrill cries, and an exciting struggle ensucd. The reptiles | which were read before the Society of Telegraph Engineers

Underground Telegraphs,
The two valuable practical papers, ** Underground Tele-
graphs,” by Mr. Willoughby Smith, and ** Underground Tel-

B ing jacknss." Tts zodlogical name is dacelo, one species, d. |fixed on the ground by the strong feet of the bird, twisted | at their last meeting, on the 28th ult., has served to bring
[k' gigas, being a large bird, 18 ind_‘“ long, 'nnd endowed with | and hissed, and bit: but they could make no impression on | again into prominence the subject of covered telegraph lines.
t strength and courage; It feeds indiscriminately on any ani- | the rugose skin, and they were chopped into mincemeat| Taking up a statement of Mr. Prescott’s which appeared
| mals of suitable size, whether quadruped, bird, reptile, fish, | with a fow strokes of the beak. The secretary is also, it may | in the American Journal of the Telegraph some six or eight

I inseot, or crustacean. It is a handsome bird, being brightly | be remarked, a great destroyer of rodents. months ago, that the ““ use of underground telegraph lines
colored; and its flight is quick and noiseless. Its powerful —_— o had thus far been attended with very unsatisfactory results,”
bill makes it & very formidable enemy. Scarcity of Tanning Materials In Great Britain, Mr. Willoughby Smith sought to establish, and undoubtedly
The Jliustrated News, of Adelaide, Australis, from whose| The scarcity of the vegetable products principally used in | succeeded in establishing, the fact that underground tele-
we select the engraving, gives the following particu- | tanning has become 50 serious that the Tanners’ Society of | graph lines need be attended with no greater risks than open
lars of this interesting bird: ** The laughing jackass is almost | Bristol has officially brought the matter under the notice of | lines—nay that, were the proper material only employed,
too well known to need description. His appearance and | the Council of the Linnean Society, in the hope that they | and due care taken in the execution of the work, there is no
extraordinary note are familiar to the inhabitants of every | may encourage a search by travelers for other plants having | reason why covered lines should not be made as safe and
country village. Indeed, he frequently extendshis researches | similar properties, or stimulate the cultivation of known |durable as need be desired. The most interesting feature,

T S —— TR

into the neighborhood of towns, occasionally taking up his |ones. The supply of valonia from Surzena and Greece is | however, of Mr. Willoughby Smith's communication was
abode for life in some healthy suburb, and punctually enter- | this year very small; and as this is one of the most impor- | the argument which he brought forward against the employ-

taining the inhabitants there-
of, morning and evening,
with a succession of those
singular sounds which have
rendered his name famous
Although a Kkingfisher, he
never procures his food from
the water, after the orthodox
fashion of kingfishers, but
has more the habits of a bird
of prey. Sitting motionless
among the lower branches of
some tall gum tree unnoticed,
and apparently half asleep, he
waits, like Micawber, for
something to turn up. Sud-
denly, without noise, he drops
off his bough and flies direct
to a certain spot, whence
he soon returns, bearing in
his beak a lizard, a small
snake, or perhaps a rat. His
acutencss of sight is extraor-
dinary. From his elevated
post he secms to miss nothing,
and discerns his prey in
swamps and crevices of rocks
at a distance that is perfectly
astounding. The laughing
jacknss has the advantage of
being uble to live on almost
anything that presents itself;
hence it is always in good con-

ment of tar on gutta percha
covered wire, A covering of
tarred tape is, as Is well

dition, and apparently in good
bhumor. It seems, indeed, to
pnss its life in self-congratu-
Istions; and when four or five
meet and unite their voices,
and they invariably do, morn-
ing and evening, the noise
would suggest the idea that o
party of demons had broken
loose nnd were rejoleing over
some plece of succeasful mis-
chief. But in spite of his
careless, happy life, the laugh-
ing jeckass has his peculiar
duty, and he performs it con-
scientiously.  Snake killing
is iy spocinlty : lzards, frogs,
beotles, small birds, rats, ete.,
are his usus! food. In faet,
nothing comes amiss to him;
let w snake appear upon the
scene, und the laughing jack

ass recognizes his quarry al

THE ' LAUGHING JACKASS OF AUSTRALIA

once. Never hesitating, he makes stralght for It, his agita- | tant tanning agents, much inconvenience has boen experi

tion belng olwervable by the quivering crest feathers With
same cantion, he swoops back wards and forwards, seeking an
opportunity to seize the roptile. The snake, with head oroct,
ready to strike, keeps on the alert. The excltement continues
for some time till the bird fnally settles down, close by, on
the ground. But all his stolld heavy sppearance Is gone

His wings and tal quiver with sgitation and cagerness

Fully alive to the dangerous charaoter of his opponent, he
kw'j;n wt o sale distance,  Flitting round, his head just out
of reach. ho continues to sunoy him, till becoming e xhnusted,
the snake aflfords him the opportunity he ls seeking With
the rapidity of lightaing the bird descends upon his prey

then rises In the air, bearing with him the captured snake,
peatly held just behind the head, in such & position ws to
h'mh:r him porfoctly powerloss. Rising until he hus attalned
directs his fight to & more open

a considerable helght, he

part of the country then suddenly backing in the air, he |

drops the reptile, following it down and reaching the ground

almost st the same time.  Stunnod and bruised, the unfor

tunate suske s lo no condition to renew the contest, und is
very soon despatched and caten by his vietorious enemy."
‘ - -—
The Secretary Bird,

]
A eurious sxperiment took place the other day at the Jar- | hands white—a fact well worth knowing, The wses of bomx | with success
A neat of lving vipers was | in domestle econotay are numerous; and one of the most vala. | telegraphs on & more extonded scale than &t prosent does

din &' Acclimatation in Paris

[ One Is s small gull from the tamarix

| and also In India

| waler

; use a brush

enced, and the trade has been compelled to seek other ma
terinls F'wo new plants have been brought to market, bhut

o sueh smadl quantitios as to be of Hitle use; but If thelr

]
growth could be encouraged they would be very valuable, | taps No, wo shall walt for a fow

It yields about forty per cont of tannin

which s of remarkably fine quality, and s at prosent used

dlmost entirely for medichnal purposes e other Is e

{ ing, that

growlng In Moroeco |

{and making it aceountable for all the misohief ;

known, all but universally
adopted at present as the final
protective COveTing. This,
it is alleged, is s grave mis-
take; for by reason of its use
the insulation resistance is
materially diminished, and
the germs of decay, which in
time lead to the complete
destruction of the coating, are
implanted in the gutta per-
cha. The tar ought to be
abandoned, and in its place
tannin, whose employment
was stated to have been high-
ly satisfactory, ought to be
sdopted. In the valuable ad-
dress delivered some time
since by Professor Abel, at
the Society’s opening meet-
ing, this same subject was
dealt with, and the state of
our knowledge with refer

ence 1o the causes of decay in
gut*a percha was shown to be
crude in the extreme.
Granting, however, that tar
is an objectionable feature in
the manufactureof gutta per
cha covered wire, was there
not some point in what was
remarked, by one of the speak
efs in the animated discussion
which followed, that
then Chatterton’s compound

surely

was not altogether an un

mixed advantage? Chatter
ton's compound consists of
one part of Stockholm tar to
one of resin and three of gut
ta percha, and has long been
regarded as the panacea for
every evil that could befall
gutta "¢||)|,s covered wires

No o

complete, it Is sald, no wires

sting can be connldered

can be welded homogensous
Iy together, without Chatter
if tar
i® the AN nor it is now stated

ton's compound: and
o he, what becomes of the
influence of Chatterton’s com-
pound ¥ It is all very well
to be told, as Mr. Willoughby Smith told us the other even
in the compound the sting of the tar was taken
oul It is & pity that the same process of sting abstoa
tlon could not be applisd with equal success to the tar in the
further data and o fow
additlonal experiments before condemning the tar wholesale
and we will
be content to look for the deteriomtion of the gutta percha,
10 a very great extent st least, in the ¢ I|-‘.||| and CONSOG I ntl_v

sood wnd pod of o Kind of besn called Aadsamao carpen, nnd | Indifforent material whdch has never been properly tested,

It grows n moun
luble In

yields n tanning gum of great strongth

talnous districts In Chill he seodpods are very

rain falls
- -

To Cleanse the Woodwork Arcound Doors,

Tuke n pail of hot water; throw o tw

pulverized bormx; uwie s good ecoarse house cloth-—an oll

coarse lowel '|-~"-|t|| ndidly —and wash the paintiong o not

when washing places that are extra yollow ar

st would need to e grown (o s country where itttk .

and hasty manufacture over which no efficlent cheok has yet
bheen Introduesd
No one will now attempt to eall in guestion the possibility

of manufectaring really good coversd wires: the battle of

;
| indin mabber and gutia percha nesd not be fought over again,

for the mprovementa effected n the Intter bave been so de

i tablespoonfuls of | clded of recent years that Its position s wellnigh unmsail

able by s old rival.  If danger s to be anticipated from any

| quarter, parafiin and the products of pamffin will probably

show It the most dangerous front.  Meanwhile, every one

stained, soap the cloth; then sprinkle it with the dry pow- | will admit that covered wires as good as need be looked for

dered borax, and rab the places well, uslog plenty of nnsing
water; by wushiug the woodwork In this way you will not

{in the existing state of our knowledge ean without diffleulty
| be manufactured, and no one will deny that their laylog is a
| remove the paint, and the bornx will soften and make the | matter which requires nothing mare than care to be attended

When, therefore, the need for underground

thrown foto the Inclosure where the secreturies or shake-oat i..hh Is its exoploymont (o ald the detergent properties of soap. | wrise, eithor from the erowded state of the open loes on avery
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from an slternative channel being thought
desirable, we may rost perfectly satisfied that our telegraph
engineors and electriclans will bo quite equal to the ocon-
slon; and if tho day when that need does ariso is even buta
short way off, they may as likely as not turn round and re-
gard our mannor of dolng things in much the same light as
we regard the now antiquated sttemptsof buta few years
back in the matter of covered lines.—London Telegraphic

Jowrnal,

available route, or

P P -

Care of Horses' Feot,

When the foot is gone, there is no horse left.  There is an
old adage to this effect, the truth of which s incontroverti-
ble. Yet no part of a horse’s anatomy i worse used than
the foot, and there are no more froquent diseases Lo which
the notice of the veterinary surgeon is brought than those of
the foet. This comes of the unwise yet obstinately main-
tained fashion of rsping,cutting, burning, tarring, and greas-
ing the hoofs. It would occupy too much space here to de-
soribe the anatomy of the foot fully, but it is a very timely
matter just now to consider the structure of the horny outer
covering or crust of the foot, by which the delicate inner parts
are protected.

Horn is a fibrous substance, which contains twenty-five
per cent of water, The fact that it contains water in its nor-
mal composition is a very important one, and needs to be
stated here, because, unless specific reasons are given, very
little weight is generally nccorded to all that may be written
or said about the proper treatment of the horse’s foot, by
either horse owners, farmers, blacksmiths, or professional
horseshoors. When horn is deprived of water it becomes
dry, hard, and without elasticity, precisely like a piece of
dry glue, which breaks and splinters into glassy fragments.
It is necessary, therefore, that this water should be retained,
to keep the horn in good condition. The common practices
of burning the sole to procure a fit for the shoe, or rasping
the outer surfaco to get a good shape, and of tarring and |
greasing the hoof, all tend to drive the water out of the horn,
and not only to harden and contract it, but to make it britle. |
In this condition its usefulness as a protection for the foot is |
at once impaired and partially destroyed. When the sole is |
burned by contact with a hot shoe, it is obvious that the
water in the portion of the horn that is heated must be driven
off. That is 80 obvions that no more need be said about it.
When the smooth, polished, hard surface of the horn is
rasped away, the softer inner fibrous portion is exposed to
all the evil influences of evaporation and degradation, and
the numberless pores and cells or interstices of the horn are
enabled to give up the water they contain. The horn in this
case is also made dry and brittle, and, of course, contracts,
Tar contains an acid and a volatile oil, which evaporates and
leaves a hardened pitchy mass, Whentar isapplied-to a hoof
the acid acts chemically upon the horn, and hardens or dis-
integrates it, and the oil, evaporating, leaves a space between
the fibers filled with the hardened residue. Tt operates pre-
cisely in the same manner as when it is applied to leather—
as a sole of ashoe, for instance—as a preservative: the leather
in a few days becoming hard and unyielding, impervious
to moisture, and dry. Aswith tar, sowith grease; both these
substances drive out the water from the horn and occupy its
place, in time hardening and acidifying the substance of the
hoof crust, rendering it brittle, and contracting it,

The substance of the frog is horn, but is of a softer and
more open texture than the sole and crust of thehoof, Tt is,
therefore, more ecasily affected by injurious conditions, and
when it becomes deprived of its water it shrinks more than
the more solid horn. From this explanation of the character of
the horny covering of the foot any reasonable horse owner
may learn how to treat the hoof, and how to avoid injuring
it. When a shoe is to be fitted, the edge or wall sole should
be prepared by cutting or rasping, and not by burning. In-
deed the shoe should be fitted to the foot, and not the foot
to the shoe. When, from bad management, the sole and frog
have become dry and contracted, no grease or tar should be
used; but water should be used freely, and then the hoof
should be dressed with glycerin, which will mix with water,
and does not displace it. Glycerin contains no acid or acrid
properties, but is soft, bland, emollient, and does not evapo-

rate. It therefore softens the horn, and allows the fibers to
expand. Contraction is thus prevented, or overcome when
it has actually occurred.—New York Times.

-

Oulture of the Memory.

The student lamenting his lack of ability to remember his
lessons, and, jealous of another who spends only half the
time which he employs in their preparation, gees that his
rival's memory always serves him in the recitation room,
may take encouragement from the following, condensed from
the Philadelphia Public Ledger:

It s common idea that a good memory i8 a ready-made
gift, which Nature whimsically confersupon gome and with-
holds from others.

Now, the truth is that the memory is a faculty which, as
much as any other, needs development, Its capacity is
doubtless greater in somo than in otherd by natural endow-
ment, but this difference Iy less important than that which is
caused by oducation or neglect,  Whether for the purpose of
facilitating mental processes, or of promoting practical effi-
clency in 1ife’s pursuits, n cultivated memory is much more
valuable than a naturally strong one.  We may be capable
of amassing within our minds a vast amount of facts, or
rules, or knowledge of any kind thrown together at random,

without reaping any benefit, cither in mental power or the
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conduct of affairs; but w
as to retain what is confided to it in classified order and
l make it available at every moment of need, its value cannot
be overestimated.

Like all our other powers, the memory i8 strengthened and
developed by exercise, and weakened by disuse. In what-
1 ever direction we make constant demands upon it, it responds
| obediently. The merchant finds no difficulty in remember-
{ing the prices and qualities of goods in his own line; the
lpllj‘ﬂc'inn casily recalls the daily symptoms of his patient;
{ the mechanic does not forget the functions of his various
tools. The same conditions, daily repeated, will almost in-
variably bring up corresponding ideas, and in our regular
employments wo seldom have ocension to eomplain of a poor
momory. This may afford a clue to the cultivation of this
faculty in directions where it is now defective.  If we would
have it faithfully serve us, we must keop it in constant use.
The same attention which we bestow on our daily business,
and which enables us to recall its details with so much ease,
will be equally effective if excrcised in other matters, To
strongthen the memory on any given point, the first requisite
is to bring all our mental encrgy to bear upon it. We are
oharged with some message or commission, perhaps, which
we promise in all good faith to convey or to execute; butnot
being in the line of our thoughts, it passes out of our minds
and is unfulfilled. We commonly excuse ourselves for such
dereliction, on the ground that we are unable, by any effort
of the will, to command the power of memory. Yethad we,
by a strong self-control, fixed our attention wholly upon the
matter when presented to us, had we dismissed all wandering
thoughts and concentrated our mental energies for the time

upon that one thing, the impression would have been so |

strong that, in all probability, it would have been remembered
and accomplished. This mental concentration is the first
and most important means of improving the memory.
largely within our own powers of will to enforce this, and
he who is conscious of neglect in this respect cannot claim
to be excused for forgetfulness,

Another valuable method of training the memory is through
the laws of association. Our knowledge must be arranged and
classified if we would recall it with facility. We must base
rules upon principles, and effects upon causes, if we would
imprint them firmly on our minds. That this is not done
with sufficient thoroughness is the chief cause why so much
of the knowledge which we acquire passes from us. The
Emperor Napoleon, who was one of the most marked in-
stances of a retentive mind, used to say of himself that his
knowledge was all laid away in drawers, and that he had
only to open the proper drawer and all that he had acquired
on that subject was at once presented before him.

This is, as we have before hinted, one great need in our
present systems of education, Totakeup a single study
leisurely, presenting it to the student in all its relations, and
leading him to trace its principles from their foundations up
to their highest known results, isof far more real value, both
as o mental discipline, and as a permanent acquisition of
knowledge, than to skim over the surface of twenty branches,
overloading the mind with isolated facts or rules, bearing
no apparent connection with each other, and thus fixing no
tenacious grasp upon the memory.

There is one great encouragement to the cultivation of the
memory in the fact that the work will grow easier with
every effort, If we patiently and steadily fix our attention
on every subject we wish to recall, the power of concentra-
tion will become habitual. If we constantly arrange and
classify our knowledge, it will grow more and more avail-
able,

— s

Umbrellas, Past and Present,

Count d'Orsay, when reminded that,*if he persisted in his
extravagance, he would soon be unable to afford himself a
carringe, replied that when he could not afford a carriage he
would carry the best umbrella in London. The Count ywas
true to his word, nor had he any reason to blush for the cheap
and serviceable instrument. In the West it had been no
doubt more used than honored; but looking to the East he
found abundant sanction for his adoption of the unassuming
umbrella, In bearing one he only followed in the steps of
the kings and princes of Nineveh, Egypt, India, and China.
From time immemorial, the contrivance for warding off the
sun’s rays and casting an artificial shade has been symbolical
of the supreme human authority that can convert light to
darkness, and in a trice drive ordinary mortals from the
brightness of life to the gloom of death. No fitter emblem
of his awful power could be imagined for the potentate who,
by a word or a nod, could extinguish towards any of his
creatures the sun of earthly happiness, and banish them sud-
denly to the abodes of gloom and despair, or could go yet
further and by a glance put out the light of life. At every
point of Oriental story one encounters the symbolical um-
Lbrelln in literature and art. In the fifth incarnation of
Vishnu, when the god goes down into hell, he bears in his
hand a sun-shade, 1In like manner old bas-reliefs represent
Dionysius bearing a parasol when he is descending to the in-
,fcmnl regions. To be s king in the East has from the re-
motest antiquity implied a right to bear an umbrella; and to
| be preceded by nmbrellas has signified royal quality in the
{ person following them. Indeed, the Eastern title with which
| we arc more familiar than any other, signifies King of the
| Eternal Gingham, Satrap {8 a corrupt abbreviation of
| Ch'hatra-pati, @.e., Lord of the Umbrells, the title of the
Muhratta Princes who reigned at Poonah and Sattara. The
King of Ava’s designation was “ King of the White Elephant
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hen the memory has been 8o trained |and Lord of the Twenty-four Umbrellas.” Writing to the

Marquis of Dalhousic some two and twenty years since, the
King of Burmah styled himself **His great, glorious, and
most excellent Majesty, who reigns over the kingdoms of
Phunaparanta, Tampadipa, and all the great umbrella-wear-
ing chiefs of the Eastern countries.” No English foxhunter
would care to ride to the coverside at the tail of a company
of walking or mounted umbrella bearers; but when the Em-
peror of China goes forth to hunt he is preceded by twenty-
four umbrellas. Passing westward, the umbrells was adopted
by the ancient Greeks and Romans, as a symbol of power,
and o dainty article of feminine costume, The Groeks nsed
it as a symbol in some of their sacred festivals, and put it in
the hands of gentlewomen. Aristophanes and Pausanias
both mention the Indy's skiadion. Bestowing it on their
women kind of high degree, the Romans also elevated it in
their halls of justice as a symbol of authority. A red um-
brella was the symbolical canopy under which the Roman
judge sat in the basilikon; and when the basilican law courts
were devoted to religious uses and passed into the hands of
Christian clergy, the new owners of the consecrated judg-
ment halls were quick to see their advantage in assuming the
emblematic umbrellas. Hence the red canopy beeame the
distinctive ensign of the cardinal priest. In his church he
officiated, at public gatherings outside his church he walked,
beneath it.  In course of time he dispensed with the real
canopy and its bearers during public promenades, and sub-
stituted for it a small red cunopy so made that he could bear
it for himself on his own head. The cardinal’s scarlet hat is
but a modified and cleverly adapted umbrella. It is the di-
rect outcome of the old symbolical sun-shades of the Orien-
tal despots, That our English umbrella has the same mag-
nificent descent is shown by its name, which signifies shade-
maker. Lineal, though remote, offspring of the Biblical
“ghade defending from the sun,” the modern umbrella was
brought from Italy to England by Tom Coryat, who de-
scribes it in his “Crudities” (1611) as ** something answerable
to the form of a little cannopy, and hooped in the inside with
divers little wooden hoopes that extend the umbrella in a
prety little compass,” and he introduced it into England as
a parasol. It was so natural for the ladies who used it
against the sun to use it also against the rain, that one may
presume the umbrella was at once employed in our humid
climate as much for the one purposc as the other. So
early as 1620, Drayton described it as a thing * to shield you
in all sorts of weathers;” but the original and true purpose
of the ancient invention was not lost sight of till long after-
wards. In ““Rule a Wife and have a Wife,"” Beaumont and
Fletcher say:
* Now you have got a shadow, an umbrella,

To keep the scorching world's opinion

From your fair credit."
The closed sun-shade borne by the black page in the frontis-
piece to Jobn Evelyn’s ““ Kalendarium Hortense " (1664) is
perhaps the earliest notice of the umbrella by pictorial art in
this country. Between 1664 and 1710 umbrellas for protec-
tion against rain had become so common that, as we have
seen, every tucked-up sempstress of Queen Anne’s London
had one. The umbrella which Under Sheriff Beardman per-
mitted a footman to hold over Dr. Shebbeare’s head in 1758,
when that unfortunate gentleman of letters paid the penalty
of his indiscretions by standing in the pillory, was doubtless
an unusually strong contrivance, as it was used to ward off
brickbats and rotten eggs, as well as to conceal the face of
the culprit.

Though they did not invent the umbrella, the English
have done much to develop and bring it to perfection. Be-
tween October, 1786, and July, 1871, no less than 202 im-
provements on the ordinary walking stick were patented in
this country; and though some few of these patents refer to
undraped batons, some 270 of them are for portable canopies.
A considerable proportion of these open letters were granted
for improvements in one or another of the subordinate parts
of the sun-shade—such as ribs, stretchers, tips, handles, fer-
rules, notches, springs; but the majority exhibit specifications
that affect the general design or chief materials of the article.
Indeed, an entire yolume might be written about all the vari-
ous projects fora perfectumbrella. The rhabdoskidopheros
is an umbrella, with the drapery folded into a hollow stick,
from which the canopy shoots forth and expands itself in a
trice on the touch of a spring. The MacGregor umbrells
may be used with equal effect against the rain or one's nat-
ural enemies, as it is fitted with a spear, and may be used as
a bayonet. Just thirty years since an umbrella was invented
for people with chilly hands, which had a curious little heat-
ing apparatus set in its handle. Draped canes have been fit-
ted with sun dials, compasses, and watches. The lady's
parasol riding whip is familiar to every one; but it is not
every one who has seen a needle-gun cane, a fishing rod, and
a pipe stalk fitted with a canopy for the protection of the
sportsman or smoker, What would dear old Tsaak Walton
have thought of a fishing rod fitted with an umbrella? The
gpecial feature of another umbrella is a long falling curtain
that, on the expansion of the parapluis, hangs from the tips
of the ribs and the edge of the covering tothe ground. When
he is in motion, the bearer of this umbrella has the appear-
ance of an unusually tall and animated pillar post; and in
order that he may see his way, the falling curtainis p ‘

with a little glass window, bow or otherwise, through which
he can gaze on the astonished world. To another inventor
we are indebted for an umbrella whose hollow staff is fur-
nished with a pistol, some charges of ball and powder, ascrew

e

telescope, pen and ink, paper, pencil, and a small kuife, It




the automaton umbrella the stretchers aro put so high that
the eanopy can be brought down alose over the bearer’s hiead.
The club umbrelln, invented only a fow yoars since, was pe-
cullar in having o handlo that could bo unserewed, o that
on removing the handle and putting it Into his pocket the
ownor might leave the eanopy in the hull with an agreeable
confidence that he would see it again on leaving his club, as
no one would care to *“ borrow " u handleless umbrella. But
this ingenious contrivance failed to find favor in Pall Mall,
Dbeeauso it was folt to bo an unclubable act for a man to enter
his club with an umbrella that implied a distrust of the hon-
‘euty of the membors of his joint-stock home, It is almost
neodless to say that the porfect umbrella of the future will
combine all the features of all the previous umbrellas
~that it will be a flshing rod, fowling piece, driving whip,
sword stick, bayonet, tobacco pipe, writing desk, and pillar
post tent, and have its handle fitted with a fireplace, a re-
peating watch, and a compass, and will weigh only eight
ounces avoirdupois, the weight of the most delicately con-
structed Paris umbrella.—Hatlors' Gazette.

Fishing Extraordinary.

There are extraordinary ways of fishing practised by peo-
ple of uncivilized countries, which are not the result of
ignorance, but of that ingenuity which is always rendered
fruitful by dire necessity and the instincts of self-support.

A method employed by the Chinese is genorally practised
at night, and depends upon a peculiar power which a white
sereen, stretched under the water, seems to possess over tho
flshes, decoying them to it and making them leap, A man,
sitting at the stern of a long narrow bout, steers her with a
paddle to the middle of a river, and there stops, Along the
right band side of his boat a narrow sheet of white canvas is
stretehed; when he leans to that side it dips under the sur-
face, and, if it be a moonlit night, gleams through the water.
Along the other side of the boat a net is fastened so as to
form a barrier two or three feet high, The boatman keeps
perfectly still.  If another boat passes by, he will not speak;
ho is only impatient at the slight breaking of the silence.
While he keeps thus without a sound or stir, the fish, at-
tracted by the white canvas, approach and leap, and would

£o over the narrow boat and be free in their native waters
on the other side, but for the screen of netting, which stops
them, and throws them down before the man's feet.
Every one must have heard of the fishing cormorant, which
is actuslly trained in China to catch fish, A man takes out
ten or twelve of these web-footed birds in a boat, and as soon
as the boat stops, at his word they plunge into the water and
begin at once searching for and diving after fish. They are
most diligent workers, for, if one of them is seen swimming
about idly, the Chinaman in the boat strikes the water near
the bird with the end of a long bamboo; and, not touched,
but recalled to a sense of duty, the cormorant at once turns
to business again. As soon as a fish is caught, a word from
the man brings the bird swimming towards him. He draws
it into the boat, and it drops its prey from its bill. There
is always a straw or string tied round the neck, to prevent
the fish from being swallowed, and this string requires the
nicest adjustment, lest it may choke the bird—a result which
would certainly follow if it slipped lower down on the neck.
The sagacity and workman-like method of the birds are
shown when they get into difficulties. If the fish caught is
too large for one beak to secure, another cormorant comes
up to the struggle, and the two with united efforts bring
their prize to the boat. On the rivers and canals near Ning-
po, Bhanghse, and Foo-chow-foo, the employment of these
birds is by no means an uncommon sight; but they are
never to be seen fishing in the summer months, their work
being in the winter, beginning always about October and
ending in May. The birds have of course to be subjected
1o s system of training, which is carried on in the cormorant
breeding and fishing establishments, one of which is at a dis-
tance of thirty or forty miles from Shanghno.

A still more singular practice is to be found amongst the
Chonos Indians, who train dogs to help them on their fishing
expeditions in much the same way as the shepherd’s dog
belps the shepherd. The net is held by two men standing in
the water, and the dogs, swimming out far and diving after
the fish, drive them buck towards it.  They enjoy their work
just as a good horse, though hard pressed, seems to en-
joy the hunt; and every time they raise their heads from
the water they tell their plensure by clamorous barking.
The Fuegians, one of the most miserable and degraded races
on the earth, train their dogs In a similar manner to nssist
them in catching birds and sea otters.  In times of famine,
they kill the old women of their tribe rather than sacrifice
their dogs, alleging, as Peschel says, that dogs catch otters,
and women do not. Thoey have o wonderful contrivance
for killing the sharks which abound off their consts. A log
of wood, shaped 80 a8 to appear something lilke nonnoe, s set
aflogt, with a rope andlarge noose hanging from one end
of it. Before long a shark attacks the supposed canoe,
swimming after it, and ix canght in the nooss, hang-
ing from the stern. It closes on him so that e cannot extri-
cate himself, and the weight of the log keeps him swimming
slowly without being able to gink. Then the Fuegians in
thelr canoes, genorally steered by women, approach at their
lelsure and finish the shark with their apears.

All these contrivances of savage nations, or of the strangely
olvilized Chinese, are meant to kill or seize the flsh by nat-
ural means. It s much nearer home that we have to look
1o find the element of superstition prevailing, and uscless
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stanco may be found In the onse of the Sicilinn fishermen,
who, when in search of swordflsh, chnnt o Jnrgon of words
the meaning of which oven they themselves do not know,
The song Is supposed to bo somoe old Greok vorses, which,
by time and usenmong those ignorant of their meaning, hnve
become so altered as to be almost unrecognizable,  The (k-
ermen regard the medley ns o sure moeans of attracting the
swordflsh, which they harpoon from the boat, whon the
charm, as they suppose, has brought them within reach,

Fur away in northern reglons there in a novel method of
fishing under ice, which shows more ingenuity than the
simplo lowering and fustoning of o net. A small squaro
hole in cut in the fce, and In this is placed an upright
stick, supported by a cross pin run through it and resting nt
each side on theice: the end of the stick below this cross
pinisshort, and to it the line s fastened with the bait and
hook attached, while at the top of the stick is a plece of col-
ored rag.  Now, though we have called the stick upright,
it is meant to fall from that position and lie along the ice,
until a fish seizing the buit pulls its lower end, when with o
Jerl it vises, This contrivance is ealled a tip-up, from the
moyement which is certain to follow the seizure of the bait.
The fluttering of the colored rag, as the stick rises, tells of
capture; and a great number of these self-acting fishers and
indicators may be placed near together, cach having its own
hole in the ice; and each, by the fluttering rag, telling its
own tale the moment a fish is caught.

The tip-up not only saves tho fisher the trouble of holding
his line in position and watching with particular care, but
also makes the fish itself strike and announce that it is ready
to be pulled out!

With bodies blackened by the sun to the color of the sca-
weed, the Japanese fishermen are incommoded by neither
the rain nor the winds, Like the fishermen of all lands, their
restless eyes were wandering from the sea to the heavens.
With no guides but the stars by night and the blue edge of
the land by day, there was need for keen eyesight and watch-
fulness. In all the Eostern seas there is no more advent-
urous race than these men,

We could sce the floats of burnt wood which buoyed the
ends of our fishermen’s lines, and to the vearest of these we
were sculled. A Kind of wood light and buoyant, and with
some resemblance to cork, is used for such floats. It grows
in the forests thereabouts, and, after belng shaped and charred
to prevent decay, lasts, without further trouble, for a longer
time than bladders or skins. With some impatience the
black buoy and the line attached are brought on board. Like
an inverted bell-shaped flower pot comes the first earthen-
ware jar, hardly the size of a child’s head, attached to the
line, Mouth downward, the jar is pulled up from the bot-
tom, and when all the water has been poured out, the fisher-
men give a look inside. *No occupant being found, the jar
is once more lowered into the sea by the attached string,
which is overrun till the next jar is pulled up, brought on
board, and similarly examined. When six or seven nre ex-
amined, and no occupant is found in any of these, the fish-
ormen show no impatience, But presently from a jar an
octopus is jerked upon the floor of the boat, and with some
satisfaction the Japanese watch its tentacles wriggle all about
the planks and cling round their legs. Changing its hues,
the disgusting cephalopod loses its redder blotches for paler
patches, and eventually crawls into a darker corner to coil
itself away. Pouring the water more carefully from the in-
verted pots, the fishermen secure a few more of theseanimals,
which crawl and twine about with snakelike contortions.
The long string of pots took time to overhaul, but the spoils
were reckoned reward for the trouble. When the fishing
was completed, and the black floats were again left to mark
the spot, our boat was sculled somewhat further down the
land.

We had then time to learn something more of this flahing
for tako, as the octopus is named by the Japanese fishermen.
Through our friends, wo learn that the tako needs no bait to
entico it to enter the earthen jars used by the flshermen Lo
entrap it; but crawling about on the bottom, or shooting
itself through the sea by the expulsion of water, it finds in
the dark earthen jar ““ a comfortable house,"” and so occupies
it until the fisherman finds it and eaptures it.  The tako is
largely eaten in Japan, where all the products of the sea are
accounted equally wholesome with those of the land; and
benenth an ugly skin the flesh of this specklod monster 18
thought very good, cooked in several ways, and eaten with
or without soy or vinegar, Novertheless, as if to vindicate
the dread its constantly changing hues excite, the eating of
the octopus is not unattended with danger. Throngh some
poisonous taint, either occaslonally or always present, but
modified by the process of cooking, people sometimes die
from eating this animal.  And yet the knowledge of this in-
terferes but to a trifling extent with the use of food having
such o questionable reputationindeed, at certain sonsons, it
is largely used by the Japaneso, when the euttle’ flsh are fuar
more plentiful and also more whaolesome.  Caught by trolling
o small wooden fish barbed with hooks, they make good
sport, chi#fly to the older flshgrmon, who are not sctive
enough to go off to sea.—Chambers' Journal,
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DECISIONS OF THE COURTS,

Supreme Court of the United Statow,
CONBRT PATENT. —MOBITZ COIN, AFFVELLANT, VA, TUN UNITRD ATATES
COMAET COMPANY, JOIN I LAKE, AND WILLIAM LYALL,

the Clreult Court the United Btatos for the Houthern
i '"n')'?.m& nr';i::w \’orl.—“lgoot‘(‘;nd ?Jowbor wrm, 1910,

A patont st 14 If the invention mod s found to be patented, or
4 patant is inval o i olg ‘m

customs invested with the importsuce of charms. An io-

reos in
Thus, whon the Invention claimed is an artiole, It Is not n eary,
order to rendor the patent yoid, that the prior puh{lmllcm should nlso con-
tain o description of the process by which such artioln wias mado
Unless the earllor printed and published desoription does exhibit the
Intor patented invention in such o full and lnl--lmflhl-- manner as Lo enabln
yorsons skillod in the art to which the invention s related to ocomprohend
|(. without asslstance from the patent, or to make It, of repest the procoss
olalmed, it Is Inpumelont ta Invalidate the patent
Mr. Justico Strong dolivered the opinfon of (ho court

A onraful c-umﬂml 101 of the evidonce in Lhix onse has eonvineed us that
the inyuntion elalmed und patented to the plalntif was anticipated and do-
seribed In the Engliah provisional specifiontion of John Henry Johnson,
left in the oMeo of the Commissioner of Palonts on the 3th of .I-mll%. AD.
1954, That specitiontion was printed and published In England officially
In 1564, and It i contained in volume second of & printed publication elrenu-
Jatod 1o thiseountry us onrly as the your IN4, It s, therefore, fatal to the
yalldity of the plalatiff®s patent, If, In fact, It does descri sufMiclently the
manufacture deseribod and claimed in his )Im ciieation. The plaintiff's ap-
sileation st the Patent Ofice was made on the Mth of Jnnunrl. I, In it
ho elalmed to have Inyented * o new and usoful inprovement (o corsets.
After rociting that provious to his invention it had been customary in the
munufaeture of corsats to weave the materinl with pooket-like oponings or
uasages running from :--utn to odge, nod adapted to recelve the bones,
which uro insortod Lo stay the woven fabirie, and which serve as brices to
glvo shape to and support the figure of the wesrer, but that It had boen
nocossary, after the insertion of the bones into sald pocket-liko passagos,
Lo secure ench ono endwise by wwlm‘ Lo procecded to mention objections
1o that mode of making o corset io specifiod two only. The first was
that it involved much hand labor and conseguent expenss in sowing in the
pones, or securing them endwise in the woven passages; and the second
was that tho arrungement or placement of the bones In the passages had
to be determined by hand manipulation, and thut it was therefore yariable
and rregular, such as froquently togive Lo the corset an undesirable shape
OF ApPERrance near its upper edge. These objections he proposed Lo fe-
move, and to {vrmluc« n corsct In which the loeation or position endwise of
the bones xhall bo predetermined with the acourney of the ggwd. inthe
Inrot:o-s of wenving the corset stuffs or material, thereby o 1ng the sav-
pg of labor and expense in the manufacture. e therefore declared his
invention to umnlu{ in having the pocket-like oponings or passages into
which the bones nea put clored up near one end, and at that point st which
118 designed to havo the end of each bone located, * * *  Amendments
ware then made until his ‘vrvsenl. mtent was at last nted, dated April
15, 15% In tho spocification which accompanies it the entes admits
what ho ndmitted at first, that prior to his nvention it had been customary
In the manufacture of corsets to weave the material with et-liko open-
ngs Or passages running through from edge o edge, and he makes the fur-
ther admission that It had been customary 10 weave the material with such

es all -lorp«l and finished off 8t uniform distances from the

He therofore disclalms " a woven corset with the pockets stogped snd
finished off ot & unifors distance from the edges.” and he {roe aiso
*a hand-made corset with pockets of varying lengths stitched on.” and his
claimis: * A corset havi the pockets for the recoption of the bones
formed In the weaving, and varying in length relatively to ench other as
desired, substantially in the manner and for the purposes set forth."

NEW BOOKS

STRENGTH AND CALCULATIONS OF DIMENS10NS OF [RON AND

SteeL CoxsTructioxs. Translated from the German of

J. J. Weyrauch, Ph.D. New York city: D. Van Nos-
trand, 23 Murray and 27 Warren streets,

Ancther tranalation of this same work has already been briefly noticed
in these columns ; and we expressad the view that the coutents of the
volume were not In such practical form as would adapt it to the uses of
the working engineer. The present translation seems to us much less open
to that objection, and certainly it ant t of useful
data, entirely outside the formubie, besides examples tanding materially
to elucidato the latter. The book Is rendered much more practical ; and
its whole arrangement is, to our minds, better and well caleulated to ren-
der its various topics more accessible to the student. As regards the in-
trinsic merits of Professor Weyrauch's work, and in our previous strictures
on the other translation, we intended no disparaging reflection upoa them;
they are undoubtedly great, and the vol bould be fully studied by
all engineers. It is based on a general view of the results obtalned In the
extended course of experiments made in Europe and in this country to de-
termine the propertios of fron and steel. As these trials have shown the
somewhat startling fact that (to quote Professor Weyrauch) “the method
hitherto employed in calculating the dimensions of fron and steel con-
structions have been entirely wrong,” it is bhardly necessary to point out
the importance of any work which deduces a formula which givesall “the
requisites for a simple and mtional determination of dimensions. ™
VICK'S HORTICULTURAL PUBLICATIONS. —The enterprising Rochester
scedsman, James Vick, has just issued hisannual “ Ilustrated Catalogue ™
and ** Guldo Book.” which are of interest to every farmer, in fact, to every
clsss of persous living In the comnntry, Mr. Viek's pobdlications have
always boen signally well printed; but this year they seem tobe more hand.
somely oxocuted than heretofore. They contaln useful information for
vegetablo growers, flower ralsers, and amateur farmers. Coming first
among the list before us, the largest, handsoment, aod most expensively exe~
cuted Is the  Flower Vegetable and Garden,” a book of 165 pages, full of en.
gravings, somo of which are full-page colored chromon of frults and fowers,
The noxt In importanco is the “Ilustrated Catalogue of Seeds and
Bulbs,” and then the * Floral Guide." These three distinet publieations
can bo had of the publisher for 75 conta; and we know of no other way of
obtaining so much practical knowledge and information for »o small & sam
as ls afforded in these publications,

EVERY MAX His OWN LAWYER. —A new odition, revised and Improved,
of Wolls' * Lawyer,” comprising forms for drawing legal papers of all kinds
and embracing a synopsis of the leading statutos existing in each State,
has just been lsavted. The original edition of this work, and the severad
subsequent ones, have aggregated an enormous sale, and are to be found
in o great many offices and households throughout the country. But the
lnpso of time hoas wrought such changos in tho statutes of various States
that tho author has found [t dealrable to rovise the whole book. The pro-
fossional man, the farmer, the mechanie, the manufacturer—in tact, ull

| of the Ity—will find the work usoful for reference, and of
great assistance in drawing deeds, making transfors of property, granting
powers of attorney, or conferring leences, and o handy and reliablo adviser,
saving lawyoers' foes to the possesaor and tonching him his legal rights. The
book s printed in both English and German. The price for Engliah edition,
by mall, Is §£2.25; for the German odition, #2.%0. Sold by the author and
publisher, J. G. Wells, No. 1 Great Jones street, Now York city.
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Recent American and Foreign Fatents,

Notlee to FPatentoos,

Inventors who are desirous of disposing of thelr patents would find It
greatly to thelr advantage to have them (lustrated In the ScueNTirmo Asom.
wax., Wo are propared to get up first-class woon exoravixes of lnven.
tions of werit, and publish them In the ScrENTING AMERICAN 0B very
reasonable terms,

Wo shall bo pleased to make estimates as to cost of engravings on recolpt
of photographs, sketches, or coples of patents,  After publication, the
onts becomao the property of the person ordering them, and will be found
of value for elrenlars and for publication m other papers,

NEW MISCELLANEOUS INVENTIONS.

IMPROVED LAST,

Chartes B, Creo, Marlborough, Mass,, assignor to himself and J. E.
Curtls, of same placo.—In this last the block s firmly held In place and
prevented from slipping back while the shoe or boot s belng lasted, so
that the shoo or boot will have lis full Intended slee, Tho block Is wholly
within the Iast, bhaving no projecting part to come in contact with the
wpper whilo npon the Inst; und the last and block are Kept togethor, ex-
eept when bolng removed from the hoot or shoe, so that the hlock cannot
heoome lost, and no time will be wasted tn looking for und sorting out the
blocks of the lasts to be used,

IMPROVED WEIGHING SCALES.

Hosea Willand, Vergonnes, VE~This invention s designed to Improve
the lever and beam sealo for which lotters patent have heretofore been
granted 1o the same Inventor under dute of July 85, 1576, o that the con.
struction of the same Is almplified, and the gross or net welght taken in
quick aud porfect manner. This nproved seale Is used advantageously
for wolghing coal from boats, and other purposes, as the seale may be ap-
plied to the holsting apparatus, and go with the bueket to the place of de-
posit, the indicator regulating the loading of the bucket, and déte
thus the welght of & boat load with great faoility, and without loss of tme

bed 1n a printed publication pri patentoo’s nvention or dis.
F Ilmll hi ‘l th ted Is bed, and
covery theceol’ had s encueh 1f the i palents

or labor,




IMPROVED BRIDLE ATTACHMENT.

to Walke C. Stevenson, of same place.—This bridle is intended for train-

Iog and taming borses; and it consleta In the combination of brace and |, o nd bivots of the treadles renders the motion of the same natural |

eton §. Cammings, Tarner's Polnt, Tex,, assignor of one third his right | ::m

Scientific American,

[MaAy 19, 1877.

&
ged In adj

gitodinally and laterally, to adapt themselves to the position of the feet.

‘reins, neck and crapper straps, mircingle, and collar. A beacereln | | o ooy ne not to fatigue the worker as much ax where the feet and

Duckies into the bit rings, and mns through a ring attached to & strap that |

I secared to the neck strap, and thenoe It runs through a Joop that Is at- | w0y ihe adjustment of the treadlos to their position, 5o that there

tached to the collar strap, and s finally sccared to a ring that {s attached | O traln upon the ankle joints, but only npon the knee and thigh

he sarcingle by means of loops. The mattingale is buckled Into the
a&d&w-mummtwmunmmmm.
umdhwbmmmdmw. Al of the
wmwmmmmm;mmqmmw
with dackles or other convenlent means for Jengthening and shortening,
b-atﬂowhlmddMRM-dfwlhm
dmmmmdm-mnm

IMPROVED CORSET.

Mrs. Maggie M. Harriman, Ksnsas Qity, Mo.—This improvement relates
to the form and mannet of cutting the first gores, to the shape of the sides
dmwcmdmmmmmwm of short bones
with s quilted portion on the back of the corset, whereby it is rendered
mare elastic, eaxy, and darable in wear, and adapted for use as a dress
walst,

IMPROVED APPARATUS FOR PICKLING SHEET IRON.

Johb.ﬂlv.m!d.—madlnuywoldmdmoﬂng;
he oxide from sheet (ron is to lay the sheets in a tank containing dlilate |
sulpharic acid. They are placed vertical, or nearly =0, with their sides in |
contact. By this Improved apparatus, the sheets are conveyed slowly
wmmmmmw-ﬂxnmmhwm.
wmmwmm,-ﬁmumgmmwm-m
the sheets more uniformly.
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NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED SAW-FILING MACHINE.

Samuel V. Pattillo, Greenville, Als., assignor to himself and Frank J.
Kobn, of same place.—This i= an improved fling machine by which the
gin ssws may be quickly, aniformly, and effectively sharpened. The ma-
chine is operated by sdjasting, fret, the file vertically to one saw after the |
other by means of the center screw post and hand wheel, and filing the |
teeth of each saw atone side. The saw cylinder is next taken out of the
centers and reversed, and the machine adjusted for left hand filing when
the same operation of sharpening the teeth of each saw is performed as
before, and thus a rapldly working and very effective filing machine for
gin saws is obtained that accomplishes the work in better, speedier, and
more aniform manner than by hand,

IMPROVED DYNAMO-ELECTRIC MACHINE.

Dieadonnes F. J. Lontin, Paris, France.—This invention consists, first,
in combining & magneto-clectric machine, in which the induced magnets
are stationary and the indocing magnets movable, with a dynamo-electric
device for product ts invariable in direction, for the purpose of ex-
citing the af id magneto-clectric machine; and, secondly, in Increasing
the length of cores of the stationary inducicg electro-magnets of the device
employed for producing currents invariable in direction, 0 as to permit
one or more wires to be placed thereon, from which alternate currents in
opposite directions may be taken, by which arrangement currents invaris-
bie in direction are obtained from the induced magnets of the wheel, and
aleo alternate currents in opposite directions from the additional coils upon
the lengthened inducing magnets, without the use of collectors or commu-
tators.

DMPROVED WREXNCH.

James Shepard, Angola, Ind.—This wrench s casily and quickly oper-
ated, as the tarning of the handle moves both Jaws, the same admitting to
be opened wider, to be applicable to larger bure, while the length and
leverage is increased jointly therewith, It has a handle with exterior and
interior screw threads, that move jointly the jaws baving intermeshing
threads, the outer Jaw being guided In an oblong recess of the inner jaw,

IMPROVED WINDMILL.

‘William T. Barrows, Nashus, Towa.—The shaft of this wind wheel is so
pivoted to the head of the tail vane that, In tarning ount of the wind under
the Influence of great force, the wheel will swing up an Ineline, whereby
Its own tendency to swing back down the incline is the means of keeping
the wheel In the wind; and, in combination with a wheel in this armange-
ment, it is proposed to arrange a vertical vane behind the wheel on a piv-
oted bar, and connected to the vibrating wheel frame, to pull the wheel up
the incline, in order that it will swing out of the wind more easily, and the
lever of this vane will be weighted to regulate ita action, to accommodate
the wheel In so swinging out of the wind.

IMPROVED ORE FEEDER FOR QUARTZ MILLS,

George A. Chureh, Nevada City, Cal., assignor to himself and Edward
L. Montgomery, of same place.—This is an Improved device for feeding
ore to the mortars [n quartz mills, 50 constructed as to feed the ore to the
mortar only as it Is wanted, which will feed dry and wet ore with equal
facility, which will not allow soft running staff to run through and fiil the
martar, and which will not impair the effect of the blow of the stamp by
which it Is operated.

IMPROVED B!Lm AND SAFETY STOP VALVE,

Charles . Wiggine, 8t. Louls, Mo.—The object of this nvention Is to
prevent sccidents from carelesaly closing the feed pipe while the pump Is
in motion, and it Is %0 constracted as to slwayw lesve an open disch

their greater strength,

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED AUTOMATIC WAGON BRAKE.

Charles T. Warren, Atlanta, Ga.—This improved brake for vehicles is so
constructed that (t will be applied to the wheels by the operation of hold-
ing back, and at the same time will allow the vehicle to be backed without
its being thrown into action. The construction is simple and Ingenious,
rendering the device excellently adapted to its purpose,

IMPROVED DUMPING WAGON.

Robert A. Reed, Hoboken, N. J.—This is an improved device for attach-
ment to trucks, cars, wagons, carts, and other vehicles, to enable their
Joads to be readily domped. By the construction, by turning the shaft in
one direction the forward end of the body or box will be raised to dump
the load; and by turning it in the other direction, the body or box will be
drawn back into a horizontal position.

IMPROVED MITERING MACHINE.
Josiah H. Mosher and John Pennington, Pewamo, Mich.—This improved

frames, and for the cutting and putting together of frames on any desired
angle and Jength. It consists of a basepiece with graduated guide rails,
carrying sliding frame supports with adjustable saw guides secured there-
to. The mouldings are first cnt at the required miter, and then brought to
a perfect joint by running the saw through the joint of the mouldings
while they are firmly clamped together. They are then fastened by glue
and nails, and thereby two comers of the frame connected In an easy,
quick, and effective manner. The mitering and jointing of frames and
mouldings is thus accomplished by a simple, accurate, and readily operated
device.
IMPROVED SINE.

Benjamin Wallace, New York city. —This is an improvement on the sinks
used in kitchens, tenement houses, ete,, by which the rotting of the sor-
rounding woodwork by the ruuning or splashing over of the water is pre-
vented, a more effective and readily changed strainer is obtained, and a
tight joint between sink spout and conducting pipe, to avold Jeakage, is
formed. It consists of a sink with side and back guards extended above the
horizontal flanges or seats,

IMPROVED CAR SCREEN.

William De Courcy May, Baltimore, Md.—This screen is shaped and
folds like a lady's fan. Itis attached to the side wall of the car, and may
be extended and held open in a vertica) plane, at right angles to sald wall
to prevent air currents from the open windows striking directly upon the
passengers occupying the contignous seats, The fan may be lecked, by &
catch, In the open or closed position, and constitutes a desirable as well as
ormamental appendage of the car. .

IMPROVED THILL COUPLING.
Benjamin P, Morrison, Abingdon, Va.—This thill coupling retains the

*| #hafta in strong and safo manner on the axle without & detachable bolt,

avoids mttling, and allows the ready taking off and replacing of the shafts
or poles when the vehicle is placed in the carriage house. It consists of a
hook-shaped shaft head, that is Jocked toa cross bolt, with central flat ec-
centric part swinging in the ears of the axle clip and entering the recessof
its shaft head. The hook-shaped end of the shaft head is first introduced
into the ears of the clip while the front end of shaft is resting on the
ground, and the flange of cross bolt hanging down. The shaft is then
raised as nearly as possible to the perpendicular, so that the shaft head
may pass down between ears far enough for the flange of bolt to bo swung
into the opening or recess in shaft head. The shaft is then lifted in up-
ward direction until the bottom or rear part of recess Is brought in contact
with flange of bolt, when the shaft may be down to the ground. A
thin strip of lesther is Interposed between the flange of bolt and shaft bead
to form a tight fitting of the parts, and preventrattling. The shaft cannot
become detached when in use, has no nuts to work off or bolts to be taken
off in attaching and detsching, and forms a simple and effective device for
quickly taking off and applying the shafts or poles.
IMPFROVED COMBINED FREIGHT AND STOCK CAR.
Jones R. Maltland, Hot Springs, Ark.—This consists of a freight car,
with jointly-cliding upper and lower sections, that cither close or open the
upper and lower openings of the car.  The upper sections are guided by
friction rollers on strips, and are moved In division casings with Inclined
bottom raile, having suitable openings for the shedding of the entering
min. When stock is transported. the sections are thrown open and locked
by spring bolte. When freight is to be shipped, the sections are closed in
similar manner, providing thus & stock or freight car, as required by the
scrvice of the road.
IMPFROVED CENTER-DRA¥T SIDE THILL.

Conrad . Matthicssen, Odell, IIl,—The object of this Invention Is to

It coneiats in & relief or safety stop valve, formed of the shell provided
with 2o lnlet, two outlets, and two valve seats, and the doubl valve, so

ag provided with side thills in such a way that there may
be no side draft; and it consists in the combination of a Jever, wire rope,

-mﬂmnudmwymmmunm.mmmnw be Inter.
posed between the boller and the check valve of the pump discharge plpe.

IMPROVED WMOISTING MAOHINE.
D-:l!.l:mn.llam Mich —This ls an Improved holsting ma-

hwhlmhnhw; s0d It conelats of a hoieting
dram which s operated with friction wheels, and whose shaft is s justed
hmnﬂ-urbymmmw-r-.mmuww,
and & worm and toothed segment gear. The brake is applied by a similar
goar 1o the other end of the drum, capable of adjustment to wear, being
hh-u‘b,ohh-bovndnmuncumnnnhmm,

IMFROVED CAR COUPLING,

Benming Rowell, West Sparts, N.Y.~This invention is an provemen

hheh-dwmplapm-nmuntkhmup:.ua. 1\:

nﬂnm’m-dnvvwmmuowmw

port the eoupling pin In poslt) o engage the ok when it enters the

deawhend, and aleo serves 16 Bold the link horizontal, or at sny required

-u’-hcv-mulabm\nnwm.mlh-tumllrnlnlhodnwwm

::x:rmw‘a lh:.ll:' l-p;w! l;-f whose fanction s to operste the coupling
- 1o lock or

iy ety hald the same In position when it has

keeper, pulley, wire rope or rod, and spring, with a side thill, whiffietree,
and ranning gear of & wagon. The effect of the armangement Is to take the
draft from the rear axie, the pole belng merely used for holdback and steer-
Age purposes.  The vehicle Is thus made to run more steady, with better
guldance, and less sido draft,

IMPROVED CORN PLANTER.

George Tatlock and Stanford Newby, New Philadelphia, Ind.—This is
an improved machine for planting comn, which opens & furrow (o recelve
the seed, drops the seed at regular distances apart, and covers It, and s so
constructed that the planting device can be detached and the rest of the
machine used as & plow or cultivator, by detaching the side bars, the wheel
the dropping eylinder, and the hopper, and bolting the forwand ends of (he

snd conducted o the groand by & spout, which passes down throngh holes
In the beam and standard,

IMPROVED ANIMAL POKE.
Benjamin D. Watson, Durant, Miss,, assignor to himeolf and James O,
Watson, of samn place.—~The objeet of this Invention 1 1o grovide s yoke

that shall prevent animals from jumping over or destroying fonces. A sad.
dle ls concaved to fit the under side of the hody of the harwe, and secured

IMPROVED TREADLE

worked by the alternating raleing and Jowering of the fort and legs in
Place of tha forwand or backward motion of the feet, 50 a8 16 remove all
etealn from the snkies, and give the operstor more power with less exer.

in place by & strasp that passes over the horse's back. A mortise Is made
in the saddle 1o recefve an arm which Is provided with & slot. A pin passes
through the saddle and through the slot.  The arm Is provided with s point
aod » perforated spring, the latter acting as & guard for the sald point.
Another arm Is jointed o the arm already qd, and be enpalile of be-
g ralsed Into & horiaomtal position, but Is prevented from vistug farther

mitering machine is for use in the manufacture of picture frames, moulded |

handies 1o the plow beam. The sced Is received from a dropping eylinder |

ankles alone do the work. The feet do not ehange thelr relative positions |

——

tion than with the common treadle, It conslsts of two troadies, that are ' loga of the horse, and the latter Is connected with & hoadstall by a steap,
bl r on the laternlly swinging treadlo bar, that | When the horse attempts to jump, the ralsing of the head or striking the
Dy its crossplece in sultable bearings. The treadlos are pivoted lon- | second arm into the fence or other object pressen the point throngh the

aperture of the spring into the cheat of the horse,
IMPROVED SEED FLANTER.

Harvey J. Robinson, Carpenteria, Cal.—This Is an Improved machine
for planting potatoes, com, and other seeds, so constructed as to plant sthe

| seed g0 deep an to be beneath the dry sofl 2o that It may have sufficlent

Jolnts, which can perform more labor with greater ease, on account of |

i

molsture to make it grow, which will prevent the molst and dry sofl from
becoming mixed, and which will cut off any weeds that may be growing
upon the land being or to be planted,

IMPROVED HORSE HAY FORK.

Peter Grant, Clinton, Ontario, amignor to himself and John R. Grant,
Brussels, Canada.—This fork is to be used for losding and unloading hay
and other similar substances by means of horse power, It consists of a
central tubular tine and lateral tines. A tobular plunger fits into the cen-
tral tine, and I8 provided at ita apper end with an eye or heok, and s
plogged at its lower end, and provided with ears, between which barbs are
pivoted. A spring is clamped to the tine by a band and serew, and is pro-
vided with a catch pin, which passes through a disengaging lever and side
of the central tine into a hole in the plunger. The lever rests under the
spring, and [« held in place by the catcll pin. The free end of (his Jever is

| bent upward, and provided with a small pulley. A key passes through a

mortise In the central tine and through a slot in the plunger, for limiting
the motion of the said plunger. The end of the key is bent over the front
of the central tine, and is formed Intoan eye for attaching the disengaging
cord which runs over the pulley.

IMPROVED PLOW.

John Preston, Miliford, Ky.—This plow Is intended to be used for Iaying
off or marking land, and for making hills for tobacco, cabbages, and other
kinds of plants to be transplanted, for covering corn, and as a shovel plow.
It consists in the combination of a curved beam, provided with a plow
plate and a rigid perf d bar, a slotied beam, a standard, provided with
the square plow and the roller, and handles. In using the plow for prepar-
ing the ground for transplanting plants, the shovel plow opens a furrow,
along which the square plow follows, pushing the loose soil before it. At
the point where each plant is to be set out the plow handles are raised,
which causes the square plow to leave and pass over the sofl collected be-
fore it. As the =quare plow is again dropped to the ground, the roller
presses upon the little heap of =ofl left by the square plow and flsttens and
smooths it, ready to receive the plants, For covering seed, the beam s
detached, the square plow is drawn along the furrow, and is raised by the
handles at each hill. To adjust the machine for use as a shovel plow, the
beam and the square plow are detached, and the shovel plow plate is at-
tached to the standard.

IMPROVED CLEARING ATTACHMENT FOR PLOWS

Jonathan F. Dock, Elkhart, Ind.—This invention consists of a frame
bolted to the plow beam, and carrying a serrated roller, that revolves on a
vertical axis above the upper edge of the plowshare, and a jointed hook,
that projects diagonally from the sald frame, for drawing stubble, weeds,
ete., into the furrowas it is turmned, The frame s secared to the plow beam
by a bolt that passes through a slotted arm projecting from the frame.
The advancing end of the lower portion of the frame s pointed, so that it
may readily pass through stubble and weeds. The roller Is grooved spirally
in opposite directions, forming dlamond-shaped projections, which engage
with the surface of the carth as it s turned up by the plowshare, and in.
suro (ts rotation. This roller assists in turning the furrow, and also rolls
the weeds under. The hook is drawn along upon the surface of the ground,
and draws in the stubble and weeds as the farrow is turned, The spring
permits it to follow the Inequalities of the ground.

' IMPROVED SCYTHE SENATH FASTEXING.

Miles Smith, Springfield, Vt.—This invention is an improvement upon
the patent granted the same inventor January 16, 1877, for a similar inven-
tion, in which the tang or toe of the scythe blade was contained in a socket
plate arranged to swing o as to give the desired adjustment to the scythe
mm-mmmmmubwn.‘qn&
The object of the present improvement is to provide means for more rig-
idly holding the socket plate and the scythe blade in their corresponding
adjustments, to which end it consists in roughening the under surface of
the free end of the socket plate, and combining it with a plate upon the
snath having a corresponding roughened upper surface, which plate
operates both as a bearing for the clamping bolt and & clutch plate for the
swinging socket to hold the latter in rigid position when the clamping
bolt is screwed up.

IMPROVED COTTON PIOKER.

Orren R. Smith, Raleigh, N. C.—The chief feature of this invention con-
sists of two or more series of pickers formed of fexible spines or toothed

Silvanas P, Evans, Ash Ridge, O.—This invention consists In providing
a ditching machine with an apparatus whereby the M;ﬁ:m.‘:
conlter may be quickly and readily lowered or raised, aa dealred,
cut the ditch or trench decper or shallower, Tt also conslata In extending

-
NEW TEXTILE INVENTION.

IMPROVED LOOM SHUTTLE W
Ezra W. Marble, Wilkinsouville, Mass.—This improved shuttle
constrncted that the cop may be placed upon the spindle without having
Itx intertor snaried, as is the ease when (he ondinary spindle ix nsed, thas
uw:munumunaqum ‘The oval end of

| by the shoulders of the Jolnt. The former srmm Is placed betweon the front

mumuwum;mwm-ﬁh.‘m]y
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Scientific

from glass by followlng the direations on p, ¥, vol. 46,
walu " 8 will And w doseription of the Gatling gun on

The Charge for Insertion under this head I+ One Dollar
) the Notioe exceeds fiour

“aline for each Insertion. If
lines, One Dollar and a Half pertine will be charged.

P B, vl R0.<A, €, will find w dosoription of an hy-
draulle pross on p, 315, vol, 85, A, 1L D, will find o de-
scription of the nitrte of allver process of makiig mir-

‘Patent of Churn for sale.
patent it in forolgn countries.
Arbucklo, Mason Va.
Improved Put

power and stylo. J. 8. Mundy, Nowark, N, J.

Will give $%0 for Steam Launch. Whitflold, Bay St,
Louls, Miss,

Diamond Saws. J. Dickinson, 64 Nassan 8t., N, Y,

by Colborno Bros., Monashs, Wis.

A now doposit of Plambago or Graphite, sald to be the
fnost (o thin oountry, I8 now bolug worked at Uwehland,
COheater County, Penn; both granular and flake are
worked to perfootion. Tho Kaglo Flumbago Co., st
Uwohland, Chestor County, will give all information on

Book Binders' Case Binding Machine, Send for illus-
tratod ctroular. Frank Thomas & Co., Cloolnnati, Ohlo,
Holp for thy weak, nervous, and debilitated, Chronle
And patoful diseases oured without modioine. Pulver.
maohor's Elootrio Bolts aro the dostderatum. Book, with
Tull partioulars, mallod freo. Addroas Pulvermachor

Galvanio Co,, 2 Vine St., Cinclnnati, Olilo.
For Salo.—6 ft. Planor, $975; 897 Latho, $300; 16/

Lathe, 1173 ; w’v‘.m.. $20; at Shoarman's, 132 N, 34 8¢,

Silver Soldor and wmall Tubing, John Holland, Cin-
m Manufaoturor of Gold Pons and Ponell Casos.
Steam Yachta for salo, now, 14 foot long, 4 foot beam,
b, p., $250; 18 fout long, 4% foot boam, | h, p., $855; 21
long, 5% feet boam, 2 h. p., #4135, Shipping welghts
430, 500, and 1,300 Ibs.  Will oarry comfortably 4, 8, and
12 persons.  Send for partioulars, . C. Forsalth & Co.,
AManchester, N. H.
For sale cheap—Two valuablo Patents (Houschold
Articles). Address J. A. Worley, Claveland, O,
Amateur Photographic Apparatas, Chemlicals, oto,
a:ﬁ;.y“loﬂ. Sackmann & Co,, manufs,, 218 Poarl

Persons wishing to have any new article Invented, ad.
dress John Meyer, 717 Cralg St., Covington, Ky., inven-
tor of over X0 Inventions of all kinds. Permutation and
Time Locks a specialty.

Patent Right for sale, either by State rights or the
whole of the U, §. and Canada; new Invention; n Saw
Mill Dog. For further partioulars, apply to Alfred Me-
pham, Fayette, Fulton Co., Ohlo.

Parties having Room and Power, favorable located,
and would like to assist in establishing a profitable Man-

business in the Han line, are od
to address for particulars, P. 0. Box 451, Athol, Mass,

l!:wtomnh\nouu. Write to J. Ranger, Syracuse,

Platform Clothes Wringer, Centennial Prize Medal

Glass Cylinders Tempered in Oil, T. Degnan, 120
Milk St., Boston, Mass.

600 New and Second-hand Portablo and Stationary En-
gines and Bollers, Saw Mills, WWood Working Machines,
Grist Mills, Lathos, Planers, Machino Tools, Yachts and
Yacht Engines, Wator Wheels, Stoam Pumps, eto., oto.,
fully described in our No. 11 Jist, with prices annexed.
Send stamp for copy, stating fully just what is wanted.
Forsaith & Co.. Machine dealers, Manchester, N. H.

Gas lighting by Electricity, applied to public and pri-
wato bulldings. For the best system, sddross A. L. Bo-
gart, 702 Broadway, N. Y.

Power & Foot Presses, Ferracute Co,, Bridgeton, N, J,

Soperior Laco Leather, all sizes, cheap, Hooka and
Couplings for flat and round Belts. Send for catalogue.
C. W. Arny, 148 North 34 St., Philadelphia, Pa.

For Bost Presses, Dies, and Fruit Can Tools, Bliss &
‘Willisms, cor. 0of Plymouth and Jay Sta., Brooklyn, N.Y.

Lead Pipo, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Balley, Farrell & Co., Pittaburgh, Pa.

Hydraulle Prosses and Jacks, new and socond hand,
Lathes and Machinory for Polishing and Bafing motals,
E. Lyon & Co., 410 Grand St N. Y.

Solld Emery Vuleanite Wheels—The Solld Original
Emery Wheel —other kinds lmitations and Inferior.
Caution.—Our name s stamped in foll on all our bost
Standard Belting, 'soking, and Hose. Buy that only.
The best 18 the ohespest. New York Belting and Paock-
Ing Company, 87 nnd 88 Park Row, N. Y.

Stoel Custings from one b, to fiye thousand Ibs, In-
waluable for strength and darability. Ciroulars froo,
Pittaburgh Steel Casting Co., Pittaburgh, Pa.

For Solid Wrought iron Beams, cte,, see advertise-
mont. Address Uplon lron Mills, Pittsburgh, Pa., for
lithogruph, ete.

Shlogle Heading, and Stave Machine, Sco advertiso-
mont of Prevor & Co., Lookport, N,°¥.

Hand Fire Engives, Lift and Force Pumps for firo
and all other purposes, Addross Rumsey & Co., Benoon
Falls, N. Y., U. 8. A,

The Zero Refrigerator was awarded u grand Centen-
pial medal. Send for book. Lesloy, 220 W, 23 8t., N. Y.

Etterieh's Serew Catting Tools are in great demand.
Ontalogue free. Frasse & Co,, 02 Ohatham 8t N, ) 4

Patent Seroll and Band Saws, Best and chespest [n
use. Cordeswan, Kgan & Co., Cinclunati, O.

Bost Glass Ollers, Cody & Ruthven, Clocinnati, O.

Sy —

J. 8. will find directions for making lard
ofl on p. 29, vol, W.—H. C. W, should read our articles
ou the management of boflers on p, ¥, vol. 36. Asto
tosting bollers, sew p, 246, vol. 8. —~W. B, can plate brass,
mmwnu,mmmnump.mm.
8. 0. E. will find directions for making oll of pepper-
mint on p. 219, vol, 81.~E. 0. T, will find an excellent
recipe for comant for mending roofs on p, 187, vol. 85,—
J. 1. will fnd & recipe for tough glue on p. 43, vol, 38—
D.A. G. will find directions for making lwpression

Also wanted s partnor to
Address G, W. Knapp,

Frictlon Twisting Engines of any

: Spoke and Hubd Machinory manufactured

Tors on p, 997, vol, 31D, 8. M. will find dircctions for

sufelent data,—R. ¥, 1, will find directions for bullding
an loo louso on p, 851, vol, 01,1, B, C, I, Q.,J. W, B,
N, O, G Py R K I, 00, 1, WL, O, 1 snd othors,
Who ssk us to recommend books on lndustrial and sel-
entifle subjects, should addross the hooksellers who
advertise in our columns, all of whom are trustworthy
firms, for catalogues,

(1) 0. C. K., of Lelpsic, Germuany, says:
To make lead plpes nearly harmless, as regards the
polsonous propertios of the lead salts soluble In water,
A1l the plpes for a short thme with dilote sulphurie seld
(BOH 410 or 20 HL,0),  The plpes will bocome covered
with a thin coating of sulphate of lead (80,Pb), which
In far moro (nsoluble 1 water than the oxyhydrate of
lead (Pb OH,) generally formoed.

(2) A. G, says: 1 bhave a rough chamois
skin leather bag, Into which, by some mistake or other,
there came some Eoglish vormilion, dey.  How could I
cloan ltout? A, Vermilion Isa compound of morcury
with sulphur, and thero Is no solvent for it that wounld
not damagoe the materials of the bag, Remove ns much
of Itas you can with a stiff brash, and thon cause an en-
orgetio stream of water to Impinge upon the discolored
surfuce, o as to mechanlcally carry off the particles of
the plgment.

(8) G. B. B, nsks: 1. Will tin (old cans,
ote)), copporplated, do for the coppoers In n gravity bat-
tory? A, Yes. £ WHIsalt (sodiam chloride) do for the
saline substance? A, Better use sulphate of xinc. 3.
Will common plate (window) glass do for the plate in an
eloctric machine? A. Yos, but it is not the very best.

(4) W. M. M. says: I have a magic lantern,
and want to know what kind of ofl gives the best light
for It. A. Kueroseno glves as good a light as any, and
bettor than most othors,

(6) C. M. asks: What can be applied as a
depllatory on horses, destroying the pigmentary grsn-
ules yet not destroying the life of the halr? “The object
inview is to brand colored horses with s white brand.
A. This is not practicable. The color of the hair above
the cuticle may be bleached by the application of chlor-
Ine water or nitro-muriatic scld (agua regia). It is not
probable, however, that the action of these will be rapid
enough for your purpose.

(6) C. E. H. says: Four years ago I had in
o mill an upright shaft of eight Inches dismeter which,
with attached gearing, weighed several thousand pounds.
The toe on which it turned commenced cutting badly.
1t was imposaible to remove the too, Washers of steel
ralsed the shaft too high out of the step, wore out rap-
idly, and did not work thoroughly well. Iwent to a
number of machine shops for advice. One told me to
grind it out with emery; another said my only course

shop, and none could glve me any speedy and economi-
cal cure for the trouble, At length I met the right man,
who told me to ralse the shaft and put under the toe
(In the stop) an old-fashiloned large-sized copper cent.
This I did, and the heating and catting coasod at once,
and the difficulty was permanently overcome, Since
thon I have put small cents in the steps of millstone
spindles and always with good effect. The grooves
fillod up with the copper, and the toe looked as though it
wore copperplated and burnished. I even got to intro-
ducing & small copper cent under each new spindle, and
think that ko dolng prevented cutting.

(1) A. J. F. asks: How can I set the lenses
of an eyoplece to a telescopo? It Is posed of two
plano-convex lenses, A, The Huoyghenian eye lens s
ong third the focus of the fleld lens, and Is placed its
own focal length with the focus of the latter,

8) A. L. 8. says: I learn from tables on
the heat of wator with steam, that 60 1bs, prossure equals
Q000° Fab. Is this the degroo of heat under any and all
clroumstances? A. This Ia for fresh water, The tem-
perature changes, If the water contains fmpurities,

(M) G. W, K. says: I have tan vats which
have not been used for some time. I koop them full of
water to presorve them,  How shall T keop mosquitoes
from breoding In them? A, Cover thom tightly,

(10) 1. ©. T says: T wish to fill up a low
place In o lot with o mixtiure of sand and gravel,  How
much will It settlo after lovellng it off 1 foot deep with
no packing? Surface of plot Is a rich loam, subsail a
clay bottom. A, From \jto 4

What Is tho thiunest elroular saw I can wso 10-inches
In dismoter for sawlng 2 lnch whito oak, saw running on
700 rovolutions por minute with 2 horse powerr A, One
of No, 10 gaugo, or about & of an ineh thiok,

(11) L soys: Nearly all lugs or supports
rivoted to steam hollors have three on each side, one of
them In the middle of the boller; so, If vither end of the
support settlos, the whole welght of the boller of water
Is hung by the middle, This ls all wrong, There should
b elther two or four supports an eaoh slde of the boller,
tho longost spuce botwoeen the two Inside ones, Is not
this wof A, You  Wo conld not tell you why the
former course I pursied, except that common scase iy
scarce,

Whiy is It that persons at this period of mechanical
sclence place tightening pulloys on the load line or pall-
Ing sideof a belt? A, We do not know, bat we are glad
to call attention to these poluts again, ss we have fro-
quontly done before,

(12) G. H. A, says: I sometimes preserve

ter taking out of the solution, notwithstanding that I
ot the lime settle in the water till it looks clear, and dip
itout, leaving the lme behind, Is there anything that
Tean putin to remove what lttle lime stays in the
water? A. Wothink Altering will answer the purpose,
Place o plece of filtering paper lo a funnel, aud poar in
the ligaid,

(18) C, 8. O, msks: 1. Has the compound

paper ou p. 578, vol, 38— T. 5. L. can rewmove palot spots

engine any advantage or economny other than shortness

kalsomining on p, 881, vol, 84—, A, N, doos not send |

was to take down the ‘shaft and send it by rafl o the |

oges In lime water, and they keep well, but look limy af- |

Anerican,

of atroko over a aingle cylinder suficiently long to se-
caro an equal amount of expanslon? AL Jt In clalmed
that the machinery ean be made Vghtor, with the com-
pound onglue, for high grades of expansion. 2, Will
highly volatile Nquids give more power than water in an i
engine, from the same fuel? A, Not necessarily,

(14) G, 8. C. asks: Could not hot air lml-|
| loons be used for acrial navigation, If a light furnace

were canstructed which woold constantly run a hot our

rent Inte tho balloon?  A. It would be diffleult (o oarey

enough fuol for an extended voyage. Fire balloons

have boon used successfully for short trips,

| (15) A. 8. E. says: The centrifugal force
{on the sea board and that on the top of the highest
! taln Is ble, The specific gravity Is the
| same, Lot s globe be turned rapldly, and water put on;
it ellmbs to its greatest dinmeter, and flles off, Two
| canals aro cat at the same declivity, one north and the
| other south; the velocity (s tho game In both. Nelther
doos this Influence affect the wind.  Please explaln the
law that counteracts this Influence and produces the
equilibrium? A, There is a slight difference in tho ef-
fect of gravity at the different levels,

(16) ©. G. V. P. says: Is it practicable to
heat the passonger cars with the steam from the locomo-
tivet If wo, In what manner I8 the steam conducted
from the boller? It seems to be a fallure In Europe,
and some of my European friends ask mo what the Sor-
ENTIFIO AMERICAN thinks about It, A, It might be pos-
sible, but it would be necessary to Increase the size and
welght of locomotives, Steam pipes could be armnged
ina similar manner to the air plpes used with continu-
ous brakes,

(17) M. W. H. says: How many 1bs. press.
ure can an ordinary horse exort, when dolng it best?
A. Botwoen 800 and 400,

1. What is » high pressure engine and boller? Is it
not one that condenses it steam, and uses the water
over again? A. In the common acceptation of the term,
s high pressure engine fs non-condensing. 2, What
steam pressure will a vat sustaln, if made of 2 Inch
plank of oak, matched, and covered with heavy sheet
iron, both out and inside? It Is 3 feet in diameter and
10 feet hign? A, Your dsta are Insufficlent.

1. How can pbosphorus be made into solution for
using on gun sights after night and other similar pur-
poses?  [dissolved some in hot olive ofl, also In turpen-
tine, but it settled and formed a hard body as soon as
cooled, In both. What is the trouble? A. Probably the
ingredients wore not pure. 2. What is the coldest tem-
¥ in which phosphorus will glow or show light?
A. About 32* Fah,

(18) F. R. H. says: I have an iron tank 4
feet in diameter by 12 feet Jong,”in which I put dead
stock to be steamed out.  This tank Is supplied with
steam from a portable boller and engine. The steam
dome s 1 foot high, and the pipe rises from the dome
134 feot In three turns, and goes 6 feet down into the
tank In the bottom. When 1 turn on the steam to the
tank the water blows from the bofler faster than I can
pump it into the boiler, at the same time running the
steamt down. It has only begun acting =o lately. Can
you tell me how I can overcome this dificalty? A, Itis
not unlikely that your pump s out of order. You can
regulate the amount of steam let into the tank, so that
the pump will supply what is taken awsy.

(19) W. F. A. says: I have tried to bend
basswood, but have failed. 1 gave it a long steaming,
and it would break off short. Then I tried a short
steaming, but it worked in the same way. Can you give
me some Information? A. Itls very possible that the
specimens you tried were not suitable, It may be that
any kind of wood can be bent at pleasure, by & proper
treatment, but the methods are not generally known.,
There lsnow for sale in this country bent-wood furni-
ture, which Is, we believe, manufactured abroad by a
secretl process,

(20) A. B. says: T saw in the Sciextiric
Axericax, of January 20, an engraving of a new water
velocipede. Please tell mo If the two floats would be
better If they were of the shape of a triangle, and what
should be the distance between the floats? How long,
from end to end, and of what size should the paddle
wheel be¥ What should be the thickuess of the floats,
and what woald be the best material to make them, in
caso of atones or rocks in the river? A We think the
cigar shape is best for the floats. Their size depends
on the load to be carried, and must be caleulated for
any particular case, Distance apart, 2 to 4 feet, accord-
ing to capncity, willdo, They could be made of light
Iron, for clear water, and of wood for rocky places,

(21) F. W. B. asks: What power can I use
to ran a dental engine and a small polishing lathe head?
I have tried water motors, but they fall. A, We think
there are water motors in the market that will answer,
There nre also small steam and eleotric engines sultable
for the purpose,

(22) 8. N. M. says: 1. I read that the earth's
rotation s rotarded 22 seconds & century =022 seconds a
| year. Also thut two thonsand million years ago, the

earth wus rotating twico as fost as vow, 1 figure thus:
RE16400
Earth now rolates in 801400 seconds, and - = =
i IX0N
| 100,897 years ago onrth rotatod twico s fust as now, Am
[Twrong? Talso fiud the followlng: **1t therefore fol.
lows that aho was rotating at sbout the same rapldity as
now, when she became solid; and as the mto of rotation
Is certalnly diminishing, the epoch of solidification can-
not be more than tew or twelve millons of years ago.™
How can this be? A, Your calenlation does not seem to
| be correct.  Tho assumption is foe 07232 seconds & year
at prosent, We presame the article gives reasons for
the second statement, which Is not very alarming to the
| present generation, even If troe,

| @8) W. C. W. asks: How will a cast iron
vertical boller, 3 feet high and 15 inches in diameter,
| shell belng 4§ Inch thick, with fat heads 3{ loch thick,
and firebox In base of boller, with 15 tubes, as com-
| pared with s wrought lron one of similar form? A. We
| think the wronght Iron boller Is preferable on many ae-
counts, and advise you not to use cast fron,

@4) W. I P, asks: Will it require less

atmospherio pressur ¥ Would there be a decided gain
In the oxpense of fuel In thus ovaporating water? A.
o amount of host required would bo a few per cent
Joan In tho case of the vacuum,

(25) A, B. sayn: 1. We intend to put a si-
phon to draw the water from & part of minew, the height
to which the water has (o bo lifted perpendlicularly s 20
foet from the summit, There (s 600 feet of tunnel with
u grado townrds tho other end of 6 Inches to the 100 feot,
We cun oxtend the plpes to o depth of 85 feot, so that
tho discharging end will ba 18 feet below the suction
end. Length of pipe In all will be 700 feet, Will it
wark? A, It will be nocessary o have so alr valve at
the highest point, which must be opened occarionally or
may bo made automatic. 2. We Intend (o use 3 inch gas
pipe for the siphon, but the present supply of water will
probably run throogh s 134 loch plpe, and the water
will increaso In quantity, Can we regulate the xiphon so
that the present supply of water will runin s continual
wtream through the 3 inch pipe by putting a stopcock on
the discharging end and keeping it open A or § of the
time—as the supply of water varies? A, Yes,

26) A. A. H. asks: How can I remove
ink stalns from fabrics, fingers, and paper without in-
juring the article stalned? A. To remove ordinary ink
(tanno-gallato of lron) stalns, the following treatment
14 recommended: In many cases lemon Julce will often
prove efficacious, If this fails, try an squeous solution
of oxalle acid (1 part to 2 parts water) and rub well with
8 soft cloth, Or use a solution of chloride of tin (1 part
to 3 parts water, or pure dilute muriatic acid (1 part to
10 parts water), Apply with a camel’s hair brush, and
then wash In cold water. Where the colors of the fab-
rlc nre affected by the above treatment, moisten the
spots with fresh milk and cover with fine salt. This
shoald be done before washing. If the fabric is fine
and delicate, the stalned portions may be dipped in
melted tallow and then pressed for some time between
Isyersof warm pipeclay. Stains of indelible Ink {made
from nitrate of silver) may be removed by molstening
them with a brush dipped in & ng aq lati

of cyanide of potassium, and then well washing the
fabric in water. The cyanide solution Is very poison-
ous.

How can I glld book covers, picture frames, etc.¥ A.
Fine gold leaf is used for ormamenting books. It is
stamped in the covers by a press, On gilt plcture
frames gold leaf Is also used, but In many Instances
the gold-like finish on these frames s produced by fay-
ing on first silver leaf, and then lacquering this with an
alcoholic solution of orange shellac, to which is often
added gum sandarac and dragon's blood, saffron, gam-
boge, ete,

@0 J. W. 8 says: Can you give me a
good formuls for making a fluid extract of annotto? A
Annotto is often adulterated with flour, soap, Venetian
red, and red Jead. Macerate it with twice its weight of
alcobol for several hours and filter,

Please tell me how to make a good stencil Ink, which
contains no oily matter and will dry quickly? A. Rub
up a quantity of lampblack in a mortar with enoagh of
s strong, hot solation of dextrin In water to form a
paste; and 3dd a Nttle alum water. Solution of scap I
sometimes used In plsce of the dextrin and water.

(28) J. R. K. asks: By what process can [
remove the silver from old mirror backs, =0 that it can
be used again? A If it is silvered, use nitric acid, and
crystallize from the solution by evaporation in a sma'l
porcelain vessel. If the coating is an amalgam of tin
and mercury, use mercury, and joosen the Slm by rub-
bing with a cloth,

I have some walnut furniture inished in shellac. It
got wet in moving; and wherever the water touched it,
it left & white spot. How can I remedy this? A Rub
the spots with a little oil mixed with Venice turpen-
tine.

Is arsenite of copper called Paris green? A, No. Ar
senite of copper is known as Schecle's green; Paris
green is an accto-arsenite of copper,

(20) G. J. H. asks: Is there any way to
sepamte tin and copper which have been melted to-
gother, 50 that the copper can be used again? A, Most
of the tin may be burned out by prolonged exposure (o
the air at a high temperatare. This is the only practical
method we know of. Small quantities of the alloy may
be dissevered by dissolving it In a slight excess of
strong nitric acid, The insoluble oxide of tin will then
settle to bottom of the vessel, when the copper solution
may be decanted and the copper precipitated ont as ox-
Ide with an excossof potassa, soda, or lime. This pre-
cipitate may bo reconverted into metallic copper by first
drying it thoronghly, and then mixing it ina eracible
with powdered charcoal, and exposing to a high tem-
perature, The tin may be recovered in & similar way .

(30) W. B, M. says: I want to build a tank
48 inches deep by 48 inches wide by 96 Inches long, for
boiling lnseed oll with steam. What. amount of pipe
will be required to dissolve the manganeso used in boll
Ing that amount of ofly A. This can best be determined
by experiment, It may require 130 to 200 feet of lnch
pipe, but this, of course, Is dependent on the tempera-
ture attaived and the length of thoe sllowed for the op-
emtion. There are no accurate data on the subject.

(81) W. B. asks: Is there any possible way
to get the turpentine tasto out of rosin? A. Pulverize
the rosin und boll it for some tme with & quantity of
water; then dry, and fose it,

(32) 0. E. says: I will advise R. L. D., who
asks how 10 harden an eggsbell, o lay the egg in vine
garfor two weeks, The shell becomes soft, and you
can streteh it like a plece of rubber. Lay it in a strong
solution of saltpeter for two weeks, and then you can-
not strike it to pleces with & hammer,

38) A. J. J. asks: How can I make an in-
delible mixture of nitrate of sllver, wsing oll? A. Yoa
may wake an emulsion of the uitrate in the oil by rub.
bing them ap h:t:hum. It Is better to use
glycerin Instead Mordant with a strong solation
of carbonate of soda.

(34) H. E. W. asks: 1. In the manufacture
of electric annunclators, will malleable iron
answer as well for frames for the maguets, ete., a8 brass

hoat to boil away 100 gallons water in vacuo than under

castings? A. Yee, 2 If the maguet cores are screwed
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<m' - * malloatile frame, withoot dlamater) about 814 Inohes, 1twas twisted off about
' o of tron, L :?ﬁ an well, mm:; :n“ inchos from Ihthﬂnl. and the parts were Lo all ap-
‘”&M plecet A, Yes Which ‘ peamnee thoroughly weled together, ‘::: the lm;om:
articies 16 trass, OF 10 eut them | case, the polnt was of about the samo dimenalons w
“nm will probably be found ‘ e frst; but Instead of twisting the point off, it turned
o In the spindle (which of course cut It badly), where It
: Kk to the plate, After considerable hammering, they
w. P, E. anks: 1. Have you any 1 ::::v hmkonp:.pln. but not where they were welded, as |

m‘ » peed of B0 sorolations per mtaute part of the plate came away with the polnt when they
having MM‘WIM tiotion, without gear. separated. Iaccount for It in thisway: Aslong as two
lagof any Kind? A We do not remembet having soen metal surfaces that are lntended to mio togother are pro
or heard of suck & dovice. 2. Coald. such & speed be perly labricated, we have no grinding or welding If they
applied, for tustance f6 Dlowing & steam are proportioned to the work they have to do. Inthe
hor for the Slgnal Service, or for olher purposes, above cases, the porson In change of then sald there was
the machine giving the motlon wis nol 100 ex* plenty of oll In the pots, It often happoetis that the pas-
peosive? A T4 might be usefally applied fo mumerous sage ways get stopped up sud the ofl falls to reach the
casen, I chioap, simple, and powerful. parts, sod the resnlt ls that they grind together almost

306 A. M. W.says, in roply to D.V " |..-u:uy!;| 5.1 vt e Matie (o BaET
query #s to his singular phonomenon: This docs nol ap (42) M. D. L. says: o Begovion
at all singular, It ls very evident that the facture for our own wee in lange quantitios, earbon p
wm”“ bocone d It 1s & common oc-  for batterfes, and earbons for electrie lamps, of larger
amwwmm e T tool, thit the bears  slre and greater longth than we cun find in the markot
i o qereph amm e What mixture of matorials secures best resulia?  What
Ing will, If allowed to get dry, o hoated 1o such & a prbi :
degreo that the tempor s Jost, and the surfaces got to  degree of comprossion i required? How fs compiression
nd almost weld together, The statement that applied? .Should the mixtore be heated while undor
::ewl‘:l:l:whm by the hnmmuir shows that the plate compression?  What kinid of mould I-n-‘:‘l' :luw q-lu;;
yeas »oft then, even If it had once been hardened. D, W, we prevent the cnt‘).(m from adhering I'n " ;:- «lu 1,..(';;‘.4.
wxys that suficient oft was found above the plate eollar, A, In l:l- work on m«:m:u,v and m' «:‘t o | « :
Bt b does not kay that there was ol on the plate where geaph,” Prescott says: ** The fing dust nl |mr « l,...N '._-., :
1t was most noeded.  Tn sy experlence, 1 have never | log coal ks first put into & close fron mou -' u. the .rm::a
Ktiown hardenod steel to cut or grind together when required for the earbon and exposed to the n;nl of the
properly lubricated, and 1 think it impossihle to prodoce furmace. When taken out, the hllnlﬂlkl‘nﬂnl : l":’\;u;
that effoct except by n prossure that wonld expel every and unfit for use, but by repeatedly soaking It In thic
particle of the lubricant, Pwo hardenod stoel surfaces  syrup of gas tar and reheating i, it st Ic:ng(h nequlires
may be grotnd togethor when dry without loalng tho tem. the neccssary eolldity and conducting power,
por; but they would not adhore with the tennolty that D, (43) R. J. J. asks: How can I make a gal-
W, deacribos. It Is posaiblo that the time taken th ratee | vanic machine for glving shocks from the wire of the
:'olh::;l: ‘5‘:? U";: -ph‘u:lc : :l‘d,“:‘::o ("l':,:::'::::::“; o::) tolegraph sounder? A, Yon can get a pretty strong
b b S e 5 v ' | ghock from an ondinary telegraph relay, if yon have one,
tho constroction lof the omldend #pindle ‘“f:ld tl‘uwo.n | nd @b noL want o fneur Lo expenss of & Apecial Appa-
tendency to run dry even under commaon lubrication, B {0, The connections are made in the following man-
it would only bear ona small part of the end, which | nor: Tho relay ix Joined up in clroult with & battery and
might, with the welght of the stone, force itdry, Hard- mochanical vibrator for nterrupting the clreult, and two
end stol bearings do not often give any notice of be- | wires with handles, to be held when taking the shock,
Ing dry, except by refusing (o do duty,  very foW 10¥0- 4 1, connected to the binding screws of the relay’s he-
:::’m ueig 'l“md; : L unl.lmgu‘avtl:; :llﬂ "“‘L"‘“‘“ lices, one wire to onch serow.
bearing. Iwonld suggest to D, W, that he make his |
spindle ”Rm“ fts end rests ita whole surface on tho | (44) HL A. T says: I have a glass jar, about |
stop with a holo n the latter opposite tho center of the | two feet of insulated wire, some blue vitrlol and some
spindlo. The spindle should bo made 1ike & cup, so as | sulphate of zine, Please tell mo what more I want to
to form & reservolr for the oll, and o deep that the end | make nibntle;y :vmn; Al G‘cl n l:)oppur glfnl:. l;w:h l'l:; i
m 3 wire to it, and place it on the bottom the jar w
il e i g the wire sticking our. Fill the jar about two thirds full
(87) J. 8. B, says: 1 have found a specimen | i a weak solution of sulphate of zinc and water, and |
of tantalite. Canyou tell mo anything about this mre | yuspend a zinc casting, provided with & terminal wire, |
mineral? It is sald to consist of tantalic acid and iron, | from the top of the §ir; lot tho zine just dip below the
and is valuable, espocinlly when found in crystallized | gurface of the solution. Now drop a few crystals of
forms. May we expect to find it in velns or beds, oron | bluo vitriol on the copper plate and join the wires for a |
high orJow lande? A, Tantalite is Fe O, Mn ot'h“o“ short time, when the battery will be ready for action.
with sometimes oxide of tin replacing part of the fer-
rous oxide, Some upeclmcmpm ntfurly dostitute of | MINERALS, ET0.—Specimens have been re-
manganese and some contain oxide of copper and lime, | ceived from the following correspondents, and
Its luster I8 nearly pure metallie, somewhat adamantine; | examined, with the result stated:

316 e
Ing plece

QP _

i

black. Itis opague and brittle, and its hardness varies |
from 6o 6°5. Its specific gravity is from7to8. Itis| o aniferonsiron. It would requirea quantitative
confined moktly to albite or oligoclase granite.sndis | )y ooie 15 determine all of the other constitnents. Tt
nenally associated with beryl. It is also fonndusod-;m containg <o Hilis arkanate tHauio acli Ths
ated with gigantolite in albitic granite, and with lepido- pleces ‘of tal =5 tly of the imx; f
lite, black tourmaline, and coloriess bersl. The name is | 1adl with P titanic acid—J. Z—S
usually extended mchmianm!nmleolmhiw.'} S 3 i

; el i »
the average snalysis of which gives S1 0, (8090), Fe O | . 25 Wc can e, e mejpr O oaw caly X |

R U S, B, I frion). | oils pecaliar to tobaceo, and canmo well be imitated.— |
(m) T. McC. says: L 1 ambni]dinga small G. H P.—Itica variety of mica called muscoyite, con- |

Borizontal steam engine, with 2 inches bore and § inches | S15ting of potash, alumina, and silicic acid. Itis not

stroke. What size of boiler wonld Ineed for it, and  Valosble.—B. F. C.—It consists principally of carb
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' Koys, stook for the manofacture of, W. 5 Taylor 19950
| Knitting needlos, L. K, Salistury . 09500, 18 801, 159500

" Lamp barner, Hiallas & Weeden ... ..o 1"ia
Lamp ohimney, 1. L, Ives Ceneees 199989
Lamp extinguisher, . C. Blakoslos, 189 208
Lamp, fountain, B J. Stenrns Pededtpaty 199 308
Lamp, stroot and park, J. Stimpson s

Lamps, lighting night, J, B Rowlands. . .
Lenthor eutting die, A. Warren.......... 199,408
Lifo boat, sectionnl, (. Bates ......
TAfting Jaok, A. R Hurst.....,

i _— LAfting Jaek, V. JOUDROD . .ouvvesurine R

A complete copy of any patent in the annexed Ust, | Lighitning rod coupling, L. Bradley ......... .. 102N
Inoluding both tho spectfioations and drawings, will bo | Lightning rods for oll tanks, J. A. Sherrfl........ 190,58
furnishiod from this ofes for one dollar. In ordering,  Tiquid mnasure, 8. R DRI .. s oaivesnoossbia 1936
ploass state the number and date of the patont desired,  Look for aliding doors, ele . J. W, Relioonmaker . 1% i
and remit to Munn & Co, 37 Park Row, Now York ofty. | Look, steap, I Kano....coo cooiiiiiiiiieies o 189381 :

= - Loom, clroular, J . B. Glllesple, .. L)

Amslgamating ores, Lafiin & Blllote. ... oo 19318 | foom, gtmp, R, Stono.,........ 159,515
Antmal trap, M. BAFLY . oo <o 1038 | L umber dryer, J.J. Curran..., 180 400
Anti-friction bearing, O, It Chaplin vevesaenes TOAT | Nruunging cane gun, M. Daigle l.:“
Anvil, Discksmith's, KL I8 Sovoy..... seeeses INAS | ngiiy sooler, 6. 1D, Miller . ... 199,45
Axlobox, D, Daleol). ..o oiiieieines i Molstening pad, C. E. Stockder. 12517
Nalo bana tightener, J. 1. Shoppard | Motmment, A. Smith ........, S a 1
Nalo ties, ato,, outting, J. 1, Tobin Musie, electro-pneumatie, W. F. Sehmoelo nu 19500
Rarrols, ote, lning, M. Laflin SOTTERLD Nall plates, pile for, W. I Powell .............. LT
Rarrols comprossing, 0. D, Goodoll ......... v VO30 | Nozalo and spriokier, N. Malmquist. .. wrees 199,08
Bod bottom, spring, F. L Franklo (1) .. ... O | Nutmeg grater, J, Moyer............... "
Hed bottom, spring, J. H, Palimoer caneaness 1N | Oven, portable, B. V. Van De Mark ...
Bodstoad, wardrobe, M. Croally .......iveiiieiieis. 189508 | Packing demijoling, ete., G. W. Poek!,
Boat, nle, ote., covler for, ¥. V. Baudolot | Pantuloons, shaping, E. B. Viets, (r) . Tom
Boor cooler, F. V. Baudolot ..., | Papor bag, A. 5. Dennison ........ . 12
Belt fastoner, P. Lyons ... T | Paper hox, A. Goldback... ... e 19050
Bench plane, L. Balley ........... % | Pavoment, stane, B, ¥. Camp. e L) ]
Boneh plans, G. Gocher................ | Pon, fountain, A. T OrOM ...oooveiierini W ritoats 189,500 %
Bovel, J. ¥. Klinglosmith .......... | Potroloum proaucts, ete., FLW.C. Twoedle. 189,401, 189 400 o
Dlackboard, Kinsley & Packard .. | Photograptie burnisher, J. K. Ferguson,......... 189368
Dollor tube stop plug, M. Coryell. .. 189,49 | pranos, bollow support for, J. Falrman., . 1m0
Boot and shoe, J. M. Ribbins.... 155 | pipe coupling, 8. Lightburne, Jr....... o JEO4TT
Boot and shos, J. FIOMmINg . ...c.....oiiiiimiiis 1944 | Plow, D. P. Ferguson ..........c... o 1048
Boot and shoo hioel, M. A, Myers. .. ,...coovuves 1AST | Mow, J. O, Jenkins. . ... .10
Boot and shoe last, Batloy, Keata & Nell .......... 19418 | plow, 3. Reloh........... 2 Lor 190,096
Boot Jaok, J. Buzzell...c.ocivins cavaninncans v I peiniing press,J. Wade ., .. 1
Bpot mtety sole, Watson & Crane ... ... < 194D | pump, W. & Davis... - 189,508
Breoch loading ordnance, F. M. Swallow - 105D | pymp bucket, chiain, W. Cooper . 18040
Bridlo attact §. 8. Cummings...... - 193U | pump, stoam, C. ARLORN ....oooeerrraninn,s L2 )
Broller, C. D. 8ymonds.......... o . 189519 Pump, suction and foroe, T. B. Bwan . .. 19518
Buttor and frult jar, C. A, Sands.. - 199390 | pywp pipe Joint, eto., J. B. Eads ... o 1904
Button fastening, G. W. Beeley.. « 18419 | pasiway gate, Fox & Vorwald........ .. 18 MT
Car brake, L. T. Hay............. - 189457 | Raliway Joint, Palm & Fitzgerald...... . 189,30
Car coupling, A. T. Bigalow. -+ 189384 | pajlway ralls, bending, W. B. Jones . 189471
Car ooupling, J. B. Zink.... - 199580 | Rayverberatory farnace. J. Morrison... . 180458
Car starter, R. Hermance... - 19458 | Ravolving firearm, O. JODOS - .ccevuesssereesennnns 150550
Carbureter, J. J. Paquette ........... -+ 159490 | pong per, P. Schnelder, Sr. 199,234
Carringe top and seat rafl, J. W. Post.. < 199355 | catety pin shield, W. A. Butler......c.eeueinnnsnn .. 1B08
Casting pipes, core for, J. Pennycook.. 189,472 Sapspout, E. Willis .. ......... vesses 189330
Chandellor, F S, Shirley ............ - 1850 | sach balance, B. 8. McCune. ... 180317
Chuck for pipe fittings, J. Flower.. - 189465 | cqor grinder, E. P. Terrell.. . 15952
Churn dashor, F. M, Johnson .. 159469 | saw guipe, adjustable, G. W. Baker. 1416
Churn dusher, J. L. Maxwell........... - 199972 | cqw mills, log turner for, J. Orm..... L1985
Clasp for skirt supporters, E. C. Fales... Saw, scroll, J. A. House....... 189,461
Coffin handle, F. X. Gartland............. Saw sharpener, J. Walsh .. L 1msM
Coln, box for holding, C. E. McConnell.... Sawing machine, M. Rose.............. 159,458
Coloring matters from aniline, Wolff & Betle, Sawing machine, scroll, 6. H. Truxell............. 19597
Cooking utensil, 8. Spoor(f) ......covevrivenns Scales, platform, H. T. Lawt 2 19,605

Corn harvestor, W. H. & J. L. Cox..

Corn planter, J. Lelteh.
Corset, M. Cohin (r) ...
Corset, 1. D. V. Warner.
Cotton chopper,J. B. Eaves

Cotton ploker, 0. R, Smith. oo voeivonnnninns
it color Is iron black, and streak reddish brown 0] you) 5 p eend us s specimen of the residne from | Crayon for marking glass, ete., B. J. Clarke.
| his limestone water *—G. S. A.—The plece of rock con- Crockery, ornamenting, E. J. Gerard.......

Cultivator, J. C. Stevens ...

Crlinders, etc., polishing, M. H. McNair.

Dental engine, B. M. Wilke:
Dish warmer, J. H. Wright......

Ditching machine, S. P. Evans....

Ditching machine, T. T. Fl

| strong tobacco. The odor is doe to certain essential Ditching machine, Slaton & Wadlington

Door bell, W, E. Sparks...
Door bolt, R. Bichmuller......

Drawbridge, R. €. Moundson.......
Eavo trough cover, J. R. Creighton...

what should be the thickness of the fron? A. Make it of 20da. We do not see that it would be Iikely to prove
15 inches in dismeter, 24 inches high, of 14 inch iron, Very efficacious as a scale preventive, It will not injure
for 60 Tbs. pressure. 2. What would be the best speed (B¢ ifon.—We have received some mincrals in a small
%o run {t ¢ in order to get themost power? A You may | Pasteboard box without a name on it. No, 1 is chlorite, |

cylinder of an engine with 2 inches bore and 4 inches |fca. No. 2 is chondrodite—a silicate and fluoride of
stroke with Babbitt metsl, that wonld etand the steam | P3g0esium. No.3 Is spinel—magnesia and alumina.

pressure as well as brass or fron?* A No.
= = D. F. H. asks: How is the tubing of brass
g) ‘: -:I'i:‘y s, in reply to A. B.'s ques- | pand instruments formed, and how aro the dents re-
as o : There are two or three different | ;moved from the 7—D. 8. sayn: I ha ade !
tools with which the grooves are cut. oneof'.hebetn1 o 2 g
1 ever nsed or saw, I constracted myself; but it cannot
well be described in a limited space or without fllustra- for a middle C?
tions. With it 1 perfect groove can be cat d a vio- ===
lin plate in half an hour. A perfect groove cannot be COMMUNICATIONS RECEIVED,
made withoat 5 toal well adapted to the purpose. The The Editor of the ScrENTIFIe AXERICAX acknowledges,
mﬂ"“mm '"b’ A.B.are known as purfling, and | yith much pleasure, the receipt of original papers and |
consist of 3 p of white holly wood between two | contributions upon the following subjects:
#imilar elips of ebony, and are glued into the groove be- On Spiral Springs. By J. T. G.
fore the piste receives its final finish, Staining is,in | On Man's History. By J.E. W.
:wnuns, done upon the wood, with thin, transparent On Mechanical Science. By E. B.
u': : &w composition, and vamish laid on over |  Op Kerosene Ol for the Halr. By G. H, 8.
— W ':-ﬂw: but the technicalities of | Oy the Origin of Solar Light. By G, P. I,
portion subject are 100 numerous for treat- | op Canceling Postage Stamps, By H, D, M.

m:;:d space. See Business and Personal col- | A, Inguiries and answers from the following:

H.P.G—S.—T. A.—G.WL.—W. B.—P. M. G.—J. M.
(40) D. H. M. =ays, in reply to D. W.s| —X.¥.Z—J.D. L.—W, W.—F, O,—IL. R.—G. McC,
query as to the welding of his mill spindle: 1 suggest T

that the mill had been in use long enough to wear the HINTS TO CORRESPONDENTS.

lower end of the spindle to such s nice fit on the step Correspondents whose Inquiries fall to appesr should
that 50 ofl conld get nnder it, which cansed friction suf- | ToPeat them. If not then published, they may. conclude

dome suddenly, the hestdid pot extend far In elther Al address of the writer should always bo given,
rection, and the cold metal in connection with it soond Inquiries relating to patents, or to the patentabllity
cooled it down azsin. While the of] that it was cov- { of inventlons, assignmonts, ete,, will not be published
ered with anywered in the place of borax or other weld- E here, Al such questions, when initiale only are given,
ing preparation, snd at the same time excluded the at. | 87¢ thrown into the waste basket, as it would 0l half of
phere 0o that no change of color of the heated parts our paper to print them all; bot we generally take pleas- '
took place. 1have seen & hardencd stoel gudgeon that | 7 In answering briefly by mail, If the writer's address
was in the lower end of u water wheel shaft welded 1o | ' BiVeD.
the step when it was three feet under water. The force | URATds of Inquiries analogous to the followlng |
of the wheel twisted it off u litthe above where It was | 270 200 " Who sella square lenses for magie lantorns?
weldod; and when it was taken oat the ploce could not | Who sells tolegraph Instruments for learners? Whose |
be knocked off the step with o sledge hammer, is the best theodollte? Who sells the best anlline dyest

¥ Why do not makers of steam p) |

(41) R. L. C. says, in reply to D, \V,'ﬂ'&mz,mnr A.nmun:i“ "All al:;:l:"l:v:’;;:'lhrnl:(::‘
to the millstone wpindle and step: T have ro- | !

query as step: 1 have re- | are printed, sy will bo obseryed, In the column of ** Dusi-

palred two mill spindles that have had thelr I

points | ness and Persounl," which s speclally sot apart for
ground or welded to the steel plates opon which they | that purpose, sabject to the charge mentioned

run. In one case the steel polnt was 134 Inches In diam-  hesd of that colamn,  Almost an '
¥ . y desired information
eter, and projected from the spindle (which was 4 Inchies | can in this way be expeditiously oblalned. |

Fats, dering, W. E. And
Feed cutter, J. R. Whittemore (r).
Fence, tron, Root & Strickland. ...

wooden orzan pipes, but they do not give more that & Pyrg army, wiper for, J. T. Hamilton .. 5
whistling sound. Can any one give mo the proportions  Fire kindler, C. H. Hayden .......... PO RR R

Fence, iron, J. H. Van Dom ..., 189,543
Fence post, W. B. Murkham.. 180,450
Filter, liquid, M. Lansburgh .. 189,954
Firo arms, lock for, I, Robblns....... 180,087
2 1850,455
Flour cupboard und knead board, F. M. Mahan. .. 1849
Fly fan, J. F MoMillen ...ooovnnnnn GapamsNTaON
Ply o, O. W.J. WOllR:..ccccisnavssises oo 1EO837
Fly whoeols, ote., balancing, C. Soymour 159,500
Fralt drier, J. M. Kooler ..oovovvvnreiens L 18402
Frult Jar, J. L. Mas0n .....oouee .. 180516
Fuol, artificial, J. Q. A, Zioglor. . 189,013
Furnace, heating gas, PP, W, Mackensio. . 189,567
Galtor, C. LADDY...ovoes casssasrransanavan aon - 189476
Gas meter, regiater, eto,, J, J. Squiro (r).. 7,00
Gate, automatio, T. B, Broakey........... 19,50
Glassware manufacture of, W. Fox . 199,35
Graln dril], C, B Patrio. . ocovv conennn s . 189353
Grinding hollow ware, ote., W. Scolly. 18956
Grinding machine, 8. Bevan (r)....... 75006
Grinding mill, J. Mellinger .....

Hammer, rivoting, B. Wright....

Harnoss pad, M. V. Longsworth. .

Hides and skins, treating, N. Wilson
ficient to produce beat enough toweld i, and ax it was | 35 for good reasons, the Editor declines them. The | Hitehing, post, W. N. Hutehinson ..

Hopdrier, C. A. Sanda.......cooaue
Hop pross, J. Jakel..........
Horso hay rake, L. Myors(r)......

Horse powaor, traction, D. T, Gillls ..

Horsoahoo machine, W. Roborts. .
Hoso nozzle, J. H. Stump........
Hot water spparatus, E. Lawlor..

Hub cap and axlo nut, A. R. Cashman
Hubolastic, G, W. HAYOS ..., ovvaninne

b, olastio, Sammis & Hayes
Hub, motallio, C B Owen ...
Hub runner, G. F. Kimball. ...
Hydraulio elovator, E Brewer..
Hydmulio engine, C. D. Page ...
Hydroonrbon burner, J. Bishop.
Too ax, W, I Coleman....... )
Too machine, 8. Tragholm

AL hE | oy and knob fastener, W. Nemeher (r).

Koy for locks, J. Schado. .. oo
Koy for looks, W, H. Taylor ...,

El lating wire, Wallaco & Smith....
Engraved plates, ote,, polishing, R. Neale.
Exerclsing machine, Hansom & Russell. .
Exercising machino, G. W. Wood.....
Eyeglass, J. 5. 8pencer........... Ssebasvss
run it st 250 resolotions s minnte, 3. Conld I'make g Ccompozed of oxide of iron, magnesia, alumina, and sil- | Fan attachment, Thompson & Bergstrom. .

e

Scrubbing machine, P. Byrne, Jr.....oooiiiminnnnes
Seed pl J. Wafer ..
Seeder and cultivator, W. A. Van Brunt (r) .......
Seoder and fortilizer, O. Stone.........
Sowing machine shuttle, W. wraes
Sewing extenslon table, H, G. Craw:

Sewing machine take-up, J. L. Follatt. :
Shavings. grinding, 1. & A. G. Tompkins 159,509
Shell, B. B. Hotchkiss ........ svinr 53 Gl 150,358
Shot cartridge, H. H. B ; pu

iih

.

it

Steaming fabrics, etc., W. Mather ..
S, T.Gafl.........

Vebiele hub und box, G. W. Eidridge
Vehicle hubs, cap for, E. G.

Vehicle spring, J. W. Groat
Vehicle wheel, J. McGowan
Ventilator, Harrold & Satterles
Ventilator, P. Miban : :
Veasels, construction of, N. G. Herreshoff. .
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RISDON'S IMPROVED N. F. BURNHAM’S

Good and Useful Practical Books.

TURBINE WATER WHEEL
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TRADE ENGINE.

Nolseloan in ope ynllvvn» Parfoot
in wit hlulm-hhn all Dght parts
of Cost Blool

Every Engine indieated, and

“" " . ~ - valye oorrected 10 give the
"‘"ﬂv‘-"h‘-m. o Indust Ofgate. Heod for ciroular to Is doclared the “standurd turbl highest nttuinable re “""' -
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a:‘ﬁl““’:’ S e WESS N v = T HENUMANN & HERCHRL-
Bake A Treatise on the Steam ne. with Rules SELL METAL, A PERFECT IMITA SAFETY HOISTING nook M'v'a Co
Be gxmﬂﬂ f““h" “l’"' of Practical Men, tmo. 5 “;:‘l of gold in ool , and m|| to u. for manu. ‘ Dsyton, Ohlo
road Curves and the |Amlun urers of lmitat d ot r» in fine
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ALL CORPORATIONS AND |  OT18 BROS. & CO., No. 36 Broadway, New Y¢

*' easily vuoleanize, and Intermixed with Soo

, —LCArpo made Eaxy A sl Iakes & ¢ elega avement for side-

gfe"-k-r‘.—';"rrzd aues n‘:‘l.':":"‘::“ MANFG CONCERNS, - Buork's Waich- Yislting Cards, with name, 10c. and stamp -Y,rlkl- ;u‘).‘- ‘;n'.|-ﬂ‘“(.n“ ,- : .‘r" (-l 1 vlj -( sth 4,7 and
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B.-r-e.—!!coent Improvements in the Steam Engine. | 1 Geck in my favor, June M, 1l RATERX GUN WORKS, Chicago, 1L
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a‘h" " 1% "," Nl =t = to the onder of the Court ) t. s using | VANDERBURGH, WELLS & CO., MA-
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2mo é SPECIAL MACHINERY,
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3 : 1w

F‘ The above or any nf our Book;. ,enl by mall, free
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S10 Walnut Street, Phll-d
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dress.

COMPRESS ORS

18 Dutoh Btreet, cor, Fulton, New York,
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» and §5 outnt

QL0 Week In your own town.
\‘ ‘) *ortiand Malne.

L Ave., \luh( Bt Station, Nowark, N.J free I HALLETT & (

[(——
AMERICAN JEWELRY COMPANY’S

AMETHYST CASKET SENT FREE

o any address, with our New Illastented Catalogue (In book formz
contalning over 80 full sige engravings of the Iatest siyles of Jewelry
and Wastches (of our own masufmoture), with valuable information

HOW TO BI‘(‘()MIJ AGENTS,

x.-uv o P I
ry price, and warrast Bre yonrk
Meve lor trad

: MANUAL

AYER & SON'S MANTAL

A complete guide to sdvertisers. New Haves Jowrnal—
A“n:zmm!yludl-:ow-rrt.m Loutreille Commarcial,
mont complete and reliable work of the kind.

FOR ALL PURPOSES, | Dby e — e (e o S UL DING
- ! v S Ve
A SPECIALTIY of HEAVY PRESSL‘RLS.! N.W.AYER ASESTS | PHinADELPHIA,

THE NORWALK IRON WORKS CO.,

Get our Estimate befors making sny advertisng

contracts. Our business is Facilities unsur
SOUTH NORWALK, tuh\. ! passod. the Terms the best.
) A..ont- wanted. ()utm nnd

The best Washmg Machine in the world.

Patentad in 1575,

)1:) aday at bome.

~ terms free. T}LLLG»U) .\Lgv.:t;.)hl..t

o e——

et 2

‘“&.“”’..‘:':P’su’:%mtu olfering to manutao- Lathes, Planers, Shapers, Drills,
rvyllty- the only ine that will wash cloth: E D, Newark N.J.
dm“ “!um‘;.i'm‘i‘{ﬁ," T,’ .'“‘J.“ m% ?’ot 'g :’3 :‘:.:l Gear& BoltCutters, &c.EGOUL ewar]

0 is sim = W N 2
can be s0ld for & price that will not be above the means WATCH GUARD CHARMS.
of any family. working machine is kept roux-mlu- One inch Standard Steel
don where Rule, with Split Ring, 3

at No. 7 Grove ~u-vat..lemy City, N.J.,
particulars will bo given.
MATHIAS COMMERCE, Inventor.

cta.; mickeled, @0 cis.;
silvered, 3 cts.: gilded,
Sc. Mafled on receipt of
. Dariing, Brown &
Sharpe, Providence, B. L

‘w‘l‘ml.
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MANUFACTURERS WANTING ROOM, |

with power, will find it to their Interest to communicate |
with us. Thisis one of the best manufacturing points |
in the United States. ¢ have rooms in our present I
b s 10 nocommodua o fow more manufacturers,

and erect additional factories to sccomodste appli- | \-m‘gl:ge with dir?cnum 810 No toy; takes pictures
- senc or
;::?6 Advise nﬁ;bu?olﬁig’d i{r is wanted, also ’ 3‘101114 AN, -J\ Munxmu:h St Jersey City, N. J.
“Wheeling. W. Va. & Our Amethyst Casket contains oos elezantly engraved Ladys Brooch, Amethyst setting: one palr — == ——
- — _— — elegantly engraved Lady’s Ear Drops, amethyst settings; one elegant Amethyst Ring inlaid with Pearlss Q - : Q cek to Agents. $0 Ou=tfl Free.
one elegant palr of Amethyst Sleeve Ruttons: one elegant Amethyst Gent's Fin; Three (3) elegant D09 13 ) > P 0 VICKERY, Augusta Maine,
OPm l.:ﬁ g‘; "é‘l"’"t“bgrfgﬂd l;‘- Ant(hs( ﬂ;u-l, va eloglnte:{:r.u od O n.“‘;-nerlnnlm engraved \':'Ilnr Ihl(:uu one rlpl‘an§ fland }Q‘Jn‘.
- ARL CUETAY * Friendshi one elvgant heavy Wedding Ring : all of which are the Hnest gold-plate, and the - B 131
W"" t,, Chicago, Il exact size of the rnlrrn'vlngl in lh‘u announcement, and nrlrnngnlllm a beautifiul white pink-l{ned casket. Ml‘:c by 0:'-‘ Az !rn!rln 5 «:};‘i.r J‘:u:w
=T = O‘I’OC‘PI pt of Soventy-Five «7'5 Cents, to pay cost of postage apd packing. the above Amethyst articles. Samples free. s,
Aaath nd u:-n et and Catalogue will be SENT FREE by muil, postpald. This sunouscement s made 10 €. M. LININGTON, Chicago.
-1 jntroduce the elegant styles of Je\ulry manufactured by us. Address, ey -
e y
CANDV& IOVELTlES “---' ’.'._.- AMERICAN JEWELRY COMPANY.—CINCINNATI, OHIO. % 7O $0 T DAY To scEeTs ;1\‘;:’:7:3\“‘5?- .
m“w:obgfnexmlm the goods in ‘:5 Amethyst Culit of the Am"rul‘,o',e‘"xlx" (;:)mpany. and dnd . >
em €VEry WAY as represen —SOUTHERNX AGRICULTURIST, Loalsville, Ky ™
it o BOLT SR ImeC | $100. oo R e
W Prices. UTTERS. on JE?MEMLE qrﬂ BARSES, JOOT POWER MA-| o 1 forteis $105.9
G0l l‘ ER
mn wan! ‘H) uw

4-in stroke. For cut and partionlars, addross

$8 !nr oomnloto sot of Engine Cnlnu- 2-In, bore,
\VN I)Ub'l‘O\ l:) If.xchnn‘o Place, l’hIIA l‘..

PLUMBAG—O. PLUMBACGO.

Usors nl‘l I'Iumblclug flll){ (luhr':cﬂl::u nml t;thur pur-
pones, oan bo I\l p o W ) Lhe Hnes qnu Oy
THE ¥ 'l’ LU AL G \{l'A
lllll y Chestor ( o..
Bamplos lnd dmlm sont on um»llunlon

G O () froo ln all who send 3 cent stamp.
+ K, LANPHEAR & CO.

AGENTS WANTED FOR THE BEST
and cheapest Patont Boor 'rosorvor, Lllmrul dlsoount
to Agents, Neferences required. None but responsible
and energetic ‘thl noed lm-ly. For clroulars and
lcnl-u nddress Tie A\‘HIR GAS GENERATOR
. No. 14 Pear] bt., Bumiulo, N. Y.

% VISITING CARDS, Wl'!‘ll NAME, 100., POST-PAID,
Agent's outtit 100. A.J. BTINK & co., l)ullulown. Pa.

IU?’T ISSUED-"THE ANALYSIS OF lu’l 1GIOUS
ELIEF." by Viscount Amberley, son of Lord John

Russell, lnte Promier of Bnrlunul A work of profound
roumruﬁ and just the thing for Inqulrln‘ thlnklnﬁ
Je. o longthy and able urticle on us ( r1u
l: ono worth four times the price of the work. lh-r
Hahed complete in one volume from the lmmlun odition
3 vols., 8vo,), and at one. ll"h tho price. Cloth, $3;
11t od N .00, Hont by mall at
BENNK 'l Fublishior, 141 Kighth

onther, $41 morocco,
thoso pricos, M.
Ktroot, Now York

EMPLOYMENT.

0 ngonts to onnvass for the COMPLETE
lnﬂamf'fr?o 1 will glve such torms and furnish Wuch
advertising factlitios that no man need mako loss than

por month and all exponses—no matter whother

aver canyassed bLefore or not. Addross DR. O.
l'l|"l "8 BROWN, 71 Grand Btreot, Jorsey City, N. J.,
and full partioulars will be sent by return mall,

S HOME BUILDING,
Now roady.~A splendid
hook, 400 quarto \mrvn, 1
plntes, 45 originnl deslgus
of hulldmuu of nll olaasos,
with specifications and
oosts aterinl and labor
s, with prices ut noar-
citles nnd towns
Now York to San
Francisco, Bosldos, 250
on  deseribing |n|n-on,
statistics and hints

/ ALUABLE to
lmlltllm( fmproving, seek-
o4 » home or health, me-
chanios, real ““""l men,
« yd a1l who oare Lo h-up posted and save
‘n,',;,..",““‘|‘|r‘(( nl" 83 post-pald, Send nmmg order to
'u" MUKSEY, Publishe 101 Broadway, Now York.
m,“d 2 ount stamp for Spocimon ‘atalogue,

A Month udlxmlu w.lﬁmmm .!‘o
$OD CIGARS it o
COPY YOUR LETTERS.

oss Man, ( h"ff""'"' (orm-[umdonu, Traveling

Auunln and all, "shou vopy thelr letters by n now mode.

A oopy ‘of writing Is takon omally, noatly, snd Instantly

without pu-r ull uAu(lll'Mvnl I'l’ ’mAlAldlr’: any addross
roouipt of 3 ota, onta wanted dress

i ot SPMAN"S TiTZ, Madison, Ina.,

et et |
Collar Button, and our catalogue, | Sirders (patented).

Different machines with th!ch
Builders, Cablnet Makers,
Wagon Makers, and Jobbers
in miscellaneous work can
competo as to QUALITY AND
PRICE with steam power manufac
turing; also Amateurs’ supplies, nw !
bindes, fancy woods and. dosigns.
Say where you read this, and send
for cataloguo and prices.
W.F & JOHN BARNES,
Rockford, W lnncb.u.o Co 41

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c,
Bond for Catalogue. DAVID W, POND, Successor to
LUCIUS W. POND, Worcester, Mass,

WE ENAME L
inFINEJET BLIACK every varietyof turned woad wark
parts of machinery,castings; inware and other netal

work ENAMELED JEY tMOS inwood ormetal, mnd. te n"‘dtr
AMERICAN ENEMELCOITWannen STPROVIDENC

snnonlh Hotel snd traveliy; ’upuuu 1aidy
00., manulasturers o J
na u’b& !.te.-.u Home S¢.,, CINCINNATI, Ono.

I TIIL1%+1 WROUCHT

IRON
BEAMS & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa., Manu.
facturers of fmproved wrought iron Beams and

The great fall which has taken place In thoe prices of
Iron, and especially in Beams used in the cunstruction
of FIRE PROOF BUILDINGS, induces usto call the spe-
cial sttention of Enginooers, Architects, and Builders to
the nndoubted adyantages of now ereating Fire Proof
structures; x\udhf reference to pages 82 & 6 of our Book
of Sections—which will be sent on application to those
conu-mplnnn the erection of fire annmlhl!n s—~THE
CON B ACCURATELY CALOCULATED, the
cost ut ln-urancv avolded.and the serious Josses and in-
terruption to bhusiness o aused by fire; theso and like con-
siderations fully justify any additional first cost. It Is
belleved, that were owners fully asware of the small
difference which now oxists between the use of Wood
and Iron, that in many cases the latter would be adopted,
Wao shall be pleased to Turnish estimates fornll the Boams
complote, for any specifio satructure, sothut the difference
in cost may at once bo ascortained.  Addross

CARNEGIE, BROS, & CO., Pittaburgh, Pa.

EUREKA SAFETY POWER!

Proctically fmpossible 1o ex-
plode, Tested to 500 1bs, pressure
por square Inch. 2-Jlorse Powaer,
8150,3 to 4 H. P, $250. Alo,
Stationary Engines and Bollors, and
Spark Arresting Portable Ens
gines for plantation use. Send for
our elreular. Discount to the trade,

B. W. PAYNE & BONS,
Cornlog, N, Y.

ROOTS FORCE BLAST BLOWER.

FIRST PREMIUM AWARDED
AT PARIS &VIENNA. |

THOUSANDS IN USE BOTH
INTHIS COUNTRY & EUROPL. @8

SPEED ONLY 100:.250 REV. - MIN G
SAVE S I{ALFTHEPOWE R useo ey FAN.
PH&FEMROOTS MFRS.CONNERSVILLE IND.

MAOHINEE{:S?‘

OF EVERY DESCRIWMIION.

The George Place Machinery Agency | _

121 Chambers & 108 Reado Stroets, Now York,

THE DRIVEN WELL.

Town and County Driven
Wells and selling Licenses under the establishod
Ameviean Driven Well Patent, loased by tho year
Lo responsible parties, by

WM. D. ANDREWS & BRO.,
NEW YORK,

priviloges for making

. 8.8.TownseND, 6 CorrLANDT ST, N. Y, GENL, AGT.

‘Brown & Sharpe M f g Co.,

PROVIDENCE, R.

Have ready for delivery Unliversal and l'hm Milling
Machines, two sizes of ounch; Revolving Head Screw
Machines of three sizes; Screw Finlshing and ~I-vmug
Machines; Grinding Machines of three kinds: Grind-
stone Trulng Devices and Patent Cutters for the Teeth
| of Gear Wheels, which can be sharpened by grinding
wllhnul changing the form. Index piates on hand,
aud made or drilled to onder. Our new Ilustrated Cata-
logue madled on application

Machine Co.
WORCESTER, Mass.
Manufacture all kinds of

Iron-Working
Machinery,
including many novelties.

Shafiiag, Pulleys, &:.
Send for Circulars.

~ v

Wood-Working Machinery,
neh as Woodworth Planing, Tongue Ing, and Grooving
\lm hines, Danlol's Planers, Richardson's Patent Im-
ywoved ‘Tonon  Machines, Mortising, Moulding, and
te-8aw Muohines, nnd Wood-Working Machinery gone-
rally. Manufuctured by

ITHERBY, RUGG & RICHARDSON,
2 Saliabury Street, Woree stor, Mass,

(Shop formerly occupled by R, BALL & CO)

Patent Adjustable Rubber Bucket

for Chaln Pumps, with the buckets ton foot spart on the
chaln, WL ralse o full fow of water from deep wells,
1t 45 o lfting and suction pump, works casy, and very
lo, Stito and county Rights for sale. THOMAS
INYON, 1% 0. Box 108, Hamilton, Ohio.

FHOTOGRAPHIO
with thor

APPARATUS COMPLETE,
gh printod Instructions .)umlulll.
% Soodd stamp for clroularms

E. SACKMANN & CO,,
278 Poarl Stroot, noar Pulton, Now York.

5

e IDIil I\h \

sl MUNITOR L

for stone cutters, controctors, and masons
TUUL\I V. \ll \ll \lnuulnunn-r‘.ru AVe, A, near
R ot Buah llulnmnmuqu-n|ully.
LEFFEL W A' l‘hl{ WHEELS.
With recent improvements,
Prioow Groatly Roduoed,
7000 in successiul operation.,
FINE NEW DPAMPHLET FOR 1877,
Sent free to those interested,

James Loffol & Co,
Springfield, O
109 Liberty St,, N, \
THE TRUANT BOYS: ’hf.{'.‘,’:,‘.' {jsnious

Toll-guto. Sont froe for stamp, B,C. Abbuy, I N, Y,

Ly,

oA S

vt S ST
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Scientific

American,

[May 19, 1877.

3aummmu

Ioslde Page, ench fusertion « =« 75 conts n line.
Back Page, each lusertion - ««$1,00 a line.
Bngravings may Asad adver tisesnents al Ae same rale
per line, by meonrvment, as tha itter press.  Adver-
tiaemments muat de received at pudlication ofice as carly
-qub.—-hwn arue,

 GUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coftee, Malt, Corn, Cocon, and Grain-
Dryine Machine. Coffee~-Hulling and
Pollshing Machines, Coffce-Washing

I-:nlne. Mellx Sugar l\vnponcor.
a o \ £ Codar
sireet Wensrss M UNOZ & KaRTELLEA, S fine

will give prompt attention to all orders for any of the |
lbon machines

== Best Tcmpered Cast Steel.
Retall Price, 9 Cents par b,
WARRANTED., (# Sead fr Clrenlar

\ o Fisher & Norris, Trenton, N. J.

MACHINISTS' TOOLS.

NEW AXD IMPROVED PATTERNS,
Send for pew filustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO,,
New Haven, Conn,

PETTENCILL'S

NEWSPAPER DIRECTORY

AND

, New \m\ are Mr. Guardiols's \mnb and they |

NOYE'UL
!MILL FURNISHINC WORKS

are tho largest (n the United Statos. They make Burre
M!ll-ll:mm Portable Mills, Smut Muachines, Paokors, Mill
Picks, Waler W hwl\l- Inll|n’- :\:;I lHw\rlnu specinlly
four mil Send for nlogie

WP e .J. T.NOYE X .-ul.l\'. Buffalo, N. Y

FOWER HARRISON

) ALB-A BHORSE
FOR BALBCA - RINNS, Iron Founder,

iy new, by I\MI"
llullur. m'l! '}\n- fiyn, N. Y.

- EsTanLismen 1844

| + JOSEPH C. TODD,

u[‘l\umk Fenty), l\-.l\lrn-nd\lumv.
‘:;""'-{‘.'. Hemp, , po, Onkum, and Ragging
achinery. Meam h-.uw- Botlers, ote. Ao Agent for
the cedebratod and Lnproved Rawson & Rittinger Holst-
Eagine, | will furnish specifcations and estimates for
nds u( machinery send for descriptive clrounlar
Address

J, C, TODD,

10 Rarelay St., New York, or Paterson, X. J.

[JOX, G. ROGERS & CO., MADISON, IND.,
| wish to |>Inw~ n oonsl nmoent uf l)u-lr'l‘mumlun{ len
PBOILERSCALE PREVENTIVE in all Im|--r1nn| towns
in the United States, 1o be sold ox commission. Applioa-
tions solicited., #ond for book on lluu( r Incrustation.

NONCOMBU \TIBLF \Tl‘\l IIOII ER ASND PIPE

COVERING

WITH “ATR SPACEYIMPROVEMENT, |
Saves 10to 2 por (\‘nt C H ALMEHRS SPENCE OO,
Foot E. &th St N. Y.

~ HARTFORD
STEAM BOILER

il
and price

ADVERTISERS HAND-BOOK |
FOoR 1877.
PRICE, - = ONE DOLLAR.

Contalning complete lists of American News-
papers and other periodieals. with such detalls
of information as are most weful to advertisers and
basiness men

The book contains 378 pages, and is the most complete
and convenlont work of the kind ever pablished. It
will be sent 10 any addreas, postpald, upon receipt of the
very low price of one dollar par copy.

S. M. PETTENGILL & CO,,
PUBLISHERS,
37 Pnrk ltn“..Ncw \oru.

[ESTABLISHED 1846.]

Mumn & Co's Patest Offices.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YRARS EXPERIENCE.

MORE PATENTS have boen socured through this
sgency, at home and abroad, than through any other In
the world,

They cmuploy as thelr assistants a corpsof the most ex-
perienced mon as examiners, specification writers, and
dranghtamen, that ean be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
selves of Munn & Co.'s services in examining their in-
ventions and procuring thelr patents.

MUNN & CO,, In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drmwings, spo-
city 4 nts, sttend to filling spplications
in the l‘lu'nl Office, paying the Government fees, and
watch each case, step by step, while pending beforethe
exxminer. This is done through their branch ofes, cor-
ner ¥ and Tth Sts., Washington. They also prepare and ‘

fle eavosts, procure design patents, trade marks, and re-
Issues, attend to rejected cases (propared by the inventor |
or other sttorneys), procure copyrights, sttend to inter-
ferences, give written opintons on matters of infringe- |
ment, furnish coples of patents, and, In fact, attend to l
every branch of patent business, both in this and in for.
elgn ovuntries,

A svecial notice 1a made in the SCIENTIFIC AMER.
ICAN of all Inventions patented through this agency,
with the name and residonce of the patentee, Patents
xre often sold, In part or whole, Lo persons attracted to
the Invention by such notlos

Patents obtained in Canads, England, France, Belglum
Germany, Rusdds, Prosels, Spain, Portugal, the Rritish
Colonles, snd all other countries whero patents are
granted, st prices grestly reduced from former rules
Send for pempliet gertaining speclally to forelgn pat-
ents, which states the cost, time granted, and the ro-
quirements for each country

Coples of Patents,

Persons desiring any patent issurd from 1556 Lo Novem.
bar 30 18, can be sopplied with official coples st rea-
sonabie cost, (he price depending upan the extent of
drawings and length of specifications

Any patent lssund sines November 37, 1907, st which
time the Patent Ofon commenced printing the drawings
And specifications, may bo had by remitting to this of-
Bon ¥

A oopy of the diudms of sny patent lesued sinoe 168
will Le furnishad for §1.

When ordering sopies, plesss to remit for the same as
sbove, abd Mate name of patentes, title of Invention
and dats of patsnt

A pamphiet, gotatning full directions for oblaining
Upited Stalos putents, sent free A handsomely
bound Heforenos Dook, gfit edges. contains 180 (g
and mMaAny engravings and tabdes tmportant to every pat.
enton and mechanic. and s & seeful handbook of refer-
ence for everytody, Pries 2 cetits, malled free.

Address
MUNN & CO,,
Pabilishers 8C1EXTIFIO AMERICAN,
7 Purk Reow, N, VY,

BRANCH OFFICE~Comer of

Washington, ). C

¥ snd Tth Streets,

Samples worth &
Portland, Me.

.
Inspection & Insurance
COMPANY.
1. B. PIERCE, &Y.
per day at home.
$5 to $20 free. SIL\'&‘IX&(,‘U.,
\\'rigbl‘a Pat. Bucket
CAL DU UR R ALULE.) Easthampton, Mass
PERFECT
m ines, and mmphleu has Deen rocently Lprov:
and price reduced. Subsoribers to the SCINNTIFIO AM-
ERICAN and SCIENTIFIO AMERICAN SUPPLEMENT can bo
su opliod for the low price of $1.50 by mall, or $1.25 at the
":(1!;.\1‘1!-! .\pfu:muu\." in gilt. Nocossary for
every one who wishes to preserve the paper.
Address
MUNN & CO,
Pnblhhou SCLENTINIO AuluchN.

W. B FRANELIN, V. Pres’l. . I ALLEN, PreL
Plungers are the best,
The Koch Patent File, for preserving nmv-;-per:d
ce of this y board sides; inscription

\,l ACHINERY OF IMPROVED STYLES FOR
making SHINGLES, HEADING and STAVES;

also GUAG B LATHES for TURNING HANDLES, Solo
makers of Law’s Pat. Shingle and Heading Sawing Mun-
chine. Addross TREVOR & CO,, l.m-kport. N. Y.

Local and ’l‘rnvcllng Agents Wanted
in every State and Tcrrltorr n the Unlon, to sell Mo-
chanieal Goods. Liberal commission offered. Prom t
raplies desired, and full details, Address "MORG Al

Box 8, N. Y
GHH D & GARRISDN,

4 to 44 First 8!.,
Wlu\annlmr:h W R

Manufacturers of
STF;'Aryl PUMPS

Also Yacuum Fam
Yucnum Paos, an
Alr U ompressors.

LeCOUNT 8 PATENT
Machinists’ Tools.

llRl)l'f KD l'lll! ES.

St Iron lhm BAto2in., . - .00
Astod In - - - - - - 120

. hlml ” Ao 2in., . . - o
e . dHtodin 15m

Tron & Steol Clamps, Dhe I’kz.‘ Clamp Dogs \im(‘hm
Fu-mvlm\.{ Mandrels, Ae nil Tor Intest Price List

LE COUNT, South Norwalk, Conn.
DAMPER AN l.)!\'l’.'lul

REGULATORS B E s T GAUGE COCKS,

MURRILL & KEIZER, 4 HOLLIDAY Br, BALTIMORE,

The Double Excentric

Cornice Brake.

Patentod 971, In wse through-

out the U, 8, and Cansiin. For
Hlustrated

Clrovlar, oo,
4 M uuufnmﬂ
ssurs to Thomas &
Inclnnatd, O,

Incombusllble Mineral Wool

The beet and chenpost In-ul.(ni of 'wu! Or told. Send
for elreulars, 204 I‘ln‘d--
)l‘\‘!lﬂ.l( lb KLNERS,

Agvnt for the 'stentoe

Robinson,

F. 0. Box 481

s WATCHES.
¥

Cheapest In the known
ok wnd outlt free e Agenie,

:--m.'..n...-a OULTER & COuleane

2 JOMN A

HOEBRLING'S RONR
or 117 LAborty Miroet, New Y ork

o Jur couveylng power long Qistances
r

; 132 N. 2 St 8t. Louls, Mo. |

!
!
!
:

Niagara

mmes Ol€aM Pump Works.

ESTANLISHED 1Y
CHARLES B, HARDICK,

23 Adams Stroot,

BROOKLYN, N ¥,

K"VOWLES’

' STEAM PUMP WORKS,

92 & 941 Liberty St New York.

Great rwlmﬂun In prices. Send for eatalogue. The
“ hn'-wl- s " has always boen the best steam pump made

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTURED BY B0 ciouRockDaie Co

SEND FOR PAMPHLET FITCHBURG MASS.

‘Type and Printing Materials

FOR SALE,

The following Fonts of Type, ln good condition, have

ing been but Httle used
hmrh-r. on Long Primer Body, about 550 1bs.
Brevier, ND Iba,
Nonpareil, on Brevier Body, 30 Ibs.
Agate, 350 Ibs.
Rixteen Cases Job Type, In Cabinet.
All the sbove are Copper-faced.
Leads, Bruss Rules, ete.
Cases, i pairs.
Column Galleys, brass bottomed, 6.
Chases, wrnngm fron, 2 pairs, x24 Inches.
Composing Frames, 4.
Racks, 2.
Imposing Stones, one 76x3 inches, one
stands with drawers,
toller Press.
The above were used on the SCrESTIVIC

which the above is de
;-;:-cs on xhep(larn of
cheap. Ap
7 Park Row

EAGLE FOOT LATHES,

at the offico SCIENTIFIO AMENICAN,
. for further particulars,

Improvement In style. Reduction In

Slide Rests, Tools, ete, Also Scro

Cireular Saw Attachments, Hand Plan-
Send for (‘lmln(uc of outnts

ers, otc.
for Amateurs or Artisans.
WM. L. CHASE & CO,,
9 & 71 Liberty St., Now York.

OGARDUS® PATENT
TRIC ml.l.s—l-o nding Boncn Or«, Sand,
Crucibles, Fire Cla \unoc, Oll C Feod,

C and Cob, Tu S Sslu.
gﬂm 'llxaegn'

Coeo-nut F Asbes

0Old

T2x80, both on

AMERICAN,
and are in ciean and perfect condition. The room in
posited Is wanted for other pur-
ay, and the Jot will be sold very

UNIVERSAL ECCEN-
Gorn,
Roots,

THE TANITE (,().,
STROUDSBURG, PA.
EMERY WHEELS AND GRINDERS.

! GRO, PLACE, 121 Chnmboers 8t,, New York Agent.

NUY YOUR BOILERR AND PIFR

COVERING

Airect from the Manufacturers.
INBESTONS FELTING CO,,
Front St,, near Gouverneur, N, ¥,
For showin

51 of
Ovens, Hot Hlast Plpes,
sper-Ieated Steam, Ol Stills, Ac.
NRY W BULKLEY, ¥ole Manu

19 Pre mdway, .‘mw";;)ﬂ.

ometers.

ll l-l)lmn

A.S. CAMERON'S

PATENT

" SPECIAL” Steam Pump

In the Standard of Excellence at home snd abroad.

REDUCED PRICE LIST.

PIICE. Stroxe.

—

\umhw

Steam Oyl -l‘ump (7-1|.’.
 phens

et ot

LT teSTINNT L

12"

INustrated Ostalogue sent free, on 8
Inventor and Solo Manufacturer o the

A. S, CAMERON,

Werks, Foot of East 234 8¢,
NEW YORK CITY,

leation to the
nitod States,

The HOADLE Y
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOPR

\\n BALANCED VALVE

THE BEST " MOST ECONOMICAL [NGWE MADE

v ron

Thed.C.HO m:'v co. LAWRENCE MA

TATE WHIRE YOU

ffee,
ke 3od T Sy o pue e we  The New $20 Microscope

Oﬁ W. THO! N, AM
DUS, corner of White and Elm Sts., New York.

| is fully equal to any that could have been bought three
years ago for 0. Send for descriptive circular.

$3. PRINTIN

to anymu. or nhu or l-me vun
Do your<oun gl ing and ad

2ave money. o)

ment for old ur yuunc Or it can be

momv making business unywhcro. d

stamps for I-IIF ogue to
KEL%E\ 0., Manﬁf;::nn
Cou- »

PUNCHIN G
PRESSES,

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

W —

THE STILES &
}:- RKER PRESS CO., Middletown,
onn .

Mntuh &o.

A few coples of theso Iondld boob. Hlus-
. are offered o low
Penom desi n condonnd hh(ory f & most Inter.

lnvenumu. for tho yoears from 1572 to 1556 will find them
recorded in the five volumes of the SCIENCE RECORD,
now offered at half the original price

Lvery Du rtment of Science Iy treated in these vol-
Umes, nn important discoveries of the several years
are not oul{I mwruny described, but many of the sub-
Jocts rated with finely execu engravings,
prxpred expressly for these Annuals.

mong the subjects, the following are the most note-
worthy, exhibiting in a conde form s general ac-
count of the Prolrm r \\ orld :
1ST AND )u:‘r LI LY lm\'

CHEM RY

MECHANICS AND EN OINFI\.
ELECTRICITY, LIGHT, HEAT, 80‘7\'1)
TE: LOGY, T EFUIL, TS,

CHNO HE U
BOTANY A\D "HORTICULY 'l'!l'..
AGRICUL
HL‘HAL A\D MOl SEHOLD ECONO.
TERIA MEDICA THERAFEUTICS, in‘clx.\'x.

\ \TI'RAL HISTORY AND ZOOLOGY,
‘)!: T}ﬁlﬂ(){‘l\m\ TERRESTRIA l. I'U\ s108,
]

GPOU)G AND MINERALOGY,

ASTRONOMY,

BIO(.I(\I’H\ "AND NECROLOGY,

Each yearly volume contalns about 0 octavo pages,
inclnding »
They are bound

Manufuetur.

lufw numbor ut hsml-om emﬁ%
1 an
and will be malied on recelpt of §1.25 each, or § for

| st of five volumens,

Thoy were l‘uhlluh«l and herotoforo sold at $2.50 cnh
O ate, In emiting inglo vol hich

State, In remittis ur.-n.nvnumn'
from 192 to 1498, 1n dealred, remembertng that the date
of the volumo covers the events and dhao"tr‘el nl the
provious year. Sont by mail on receipt of price.

MUNN & QO 'UnLisHERS,
% DPark Mow, New York eity,

l'\ll\l‘

OLD ROLLED
SHAFTING.

bax 15 per cont, tn-ur
A Lruer o gauge, than d
ml

Joutedly the miost eoond
Weonro also the sole manufsoturers of the (‘lLKnKATl"
COLLINKPAT. COUPLING, atd furnish Pul

ote., of the most -ppmvod . Price

.pplh’luon to o "{’;wm & LA
Stroet and Avonu.

1908, CanalStrapt. Ui 111, and Milwe

i Ftun;l'-l--‘l this -l rnnxln store lml

GRO. PLACE &' 10, i hunbm

T 8" 't';'mm \..vm"rP"."w‘,’.ﬁ.'-‘m‘f

PUC'S INPROYED

PATENT ELEVATOR BUCKET,

| YOR munvmu\ FLOUR MILL N Rl Al
hRCUB T SR B
'nnmhnrlﬂnmmnhnﬂlwbnrhu-
ouonl stam
ot wens
ﬁw oot 0-
F.ono

) llroally‘. DN Y, l

IVorkc ng Mbdels

And B l M { 'l‘"&
e b AT Tt R % | ara e, Pifladichbin, wedt a8

llent spare honr unuu-

nrranted to
-u mnn. ‘E eRwen.” |

For the best hook of practical Instruction get * How

PRESg&, to Use the Microscope,” by John Phin. 5 ets. by mall

INDUSTRIAL PUBLICATION CO., 176 Broadway, ¥, Y.

Pyrometers.
N R

Dayton Camxm FPump.
THE ONLY PUMP IN THE MARKET
ND CONSTRUCTED EXFECIALLY FOR BOILER

Smith, Vaile & Co,,

y DAYTON, OHIO.
Tube Clopners Bt

10

INVENTORS

AND MANUFACTURERS

FOLLOWE & BATE, Manchester, Bogland, Hardware

and Machinery Merchants, are prepared to buy Amert
!Inﬁmtm(\m.mmm-&hwm

» wo-rr LATIHES, for Broom, Wake and 1oe lixn-
&c.un.l.s.nms N Y.

% DROP =it apstyes
LEAD STENGH TRAPS.
e e, g R e

Joxzor r HOLLAND'S
GOIL.D PENS

Moda) from (e 2 - A
s
e faedars, 10 W, Sk St

"l“ THE CROTON AND SAVE THE COST,

Dnven or Tube Wells

(I-‘LEBBA'I‘BD POO’I‘ LA’I‘HI‘S

&"*# .




