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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.
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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-

por

\ SE

’\\Qil

<3

il J
o
\

N

D

2 4
[ e

AR RN

B e i

i

?‘
2f
;

T e

1 ey

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,
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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,
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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

NO
MiLL FURNISHING WORKS

are the largest In the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Puckers, Mill
Moks, Water Wheels, Pulloys and 1-|-r1ng specially
adapted to iour mille.  Send for Catalogue
J. T. NOYE & SON, Bumlo, N. ¥

ESTABLISHED 1844,

JOSEPH C TODD,

(Formerly of Todd & Rafferty), l»vul“uund)ucmx

ng
achinery, Steam nos, ™, olo. Alw A‘e for
Holst-

specifications snd en ates for

and price. dress
¥, TODD,
10 Barelay St., ‘ow York, or h(emn. N.J.

JOS. G. ROGPRB & 00., wISON IND.,

0 plsce & Tannate of Soda
u.xnscu.m' o all important towns
in the United be sold oe commmission. A

solicited. lov book on Bofler
NOX.COMBUSTIBLE STEAM BOILER ASD PIPE

COVERING

WITH “AIRSPACEY IMPROVEMENT.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, FRANKLIN, V. Pres't, ], M. ALLEN, Pres'L
. B. PIERCE. S&'y.

L ‘ . TRAINER & ¢
i e EREEA L VITA MEANCTL 80 A o1 PO TN PNRE . e
:,(' OGO B Louiay it D COLENMAN & B

0.. New (lrlrl.nn TLOM SO )\.
haring or using any materials for the abore or simdlar pur-
name uuul dates of patents

Niagara
mmes Sleam Pump Works.
ESTANLISIRD 183,
CHARLES B. HARDICK,

No,.23Adamus Stroet,
nnoolu.\'n,u ¥.

ENOWLES'
STEAM PUMP WORKS,

92 & 94 Lib
Great roduwon in_ prices.

uul(m The

“ Knowles " has always botn the best stoam pump n-u

ROCK'DRILLING MACHINES

AIR COMPRES

ORS
B FOR R ")

T and Prmlmg Malerlals

FOR SALE.
%Mofmm good condition, hav-

Mnc";;l‘nn Body, about 55 Ibs.
Brevier, m Ihs.
Non, ul!mhr Body, 30 Ibs.

Cases Job Type, In Cabinet.
All the above are Copper-faced.
ads, Brass Rnlen.
?‘l‘“ .E lloy bnu botw ed, 6,
olumn Gal med,
glnuw-. wmus!:l pairs, 3x24 Inches.
liom
hnx;u\n Btonu, one 75x30 inches, one T2x80, both on
lun ith o
Roller Prcu.
The nbove were used on the SCIENTIFIC AMERICAN,
and aro in clean and perfect condition. The room in
which the nbove is d ited is wanted for other pur-
POSOK On l.lm first of May, and the lot will be sold very
cheap. Apply at the office SCIENTIFIC AMERICAN,
a1 Park Row, & Y., for further particulars.

FOR SALE, TO CLOSE THE CONCERN.
Entire contents of Machine Shop, No. 279 Cherry Streot,
Now York city, consisting of 30 h. Steam Boiler, now in
good running order, 12 h. p. Stecam Engine, Cameron
Steam Pump, Planing Machine, Engine Lathes, Milling
Maochines, Screw Cutters, Ordinary Lathos, Shoars,
Prosses, Smull Blower, Forge, Vises, Varloty of Small
Tools, Shafting, Pulleys, Belting, Benches, Pattorns, ote.
WIII be sold in lots to suit purchnsers, at vory low
prices.  Apply lmmedistely to E. D. BARLOW, As-
signee, ns nbove. Lease of premi H0x200 ft,—for salo.

por day at homo, Samples worth 85
$5 tO $20 free. BYINSON & CO. Purtluna. Me.
e Wrlght's Pat. Bucket
‘ Plungcu are the best,

5 Varrey Macmng Co.
Baslhnmplon, Muass

AND MOST ECONOMIOAL

Boiler Feeder

FRIEDMANN’S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liverty St,

Nnud for Clrcular,

and specificstions, mey be had by remitting to this of-
fiee $1.

A copy of the olalms of any patont lesund sloee 128
will be furnlshing for 81,

When ordering coples, pleaso to remit for the same s
sbove, snd state name of patentee, title of Invention,
and date of patent.

A pampblet, containing full directions for nbuunln‘
United States patents, sont free. A handsomely
bound Keference Book, giit edges, vontains 160 pages
and many engravings and tablos lmportant to evory pat-
enton snd mechanie, and is & usetul handbook of refer-
ence for everybody. Price 2 cents, mallod froc.

Address
MUNK & 00,
Publishers BCIENTIFIC AMERICAN,

37 Park ltow, N, Y.

BRANCH OFFICE~Comner of F and Tth Streots,

Washington, D, C,

Clippor Vortioal Engines, olund on Wheels.
,I'rit;(-. ml: whm'lu.':‘:mm pow Wﬁi S-horse, on

;wuw- price $i00, Nteam H tal En

| Horse Power (*lmx on wheels, Mulmm‘i:r”ﬁw

ﬂun‘w ’D:n.’lnu ‘r“l"“ lrom s to
Cor i X

| Orank Htat (. Y i

Circular Sew Mills, ote.
Successors 1o Ullon r;:;;m Engine Co,, formerly Wood

Horse  power,
and Cut-off Engines,
and Viain hnhbrd Eogines, Botlers,

& Mann.  Establistind

We have the bargest )i 0
Bqu- AL rv-':- -n-’f: r.nnn l'-ucm- in United

AVLORSANY VACATTRNG co.,
Vestminster, Marylaund,

o T

IRON WORKS,

EAGLE FOOT LATHES,

With Scroll and Clroular Saw Attach-
ments, Blldo Rest, Tools, &0 also Small
Enginé Lathes. Motal Hind Planers, &o.
Neatest designs, superior finlsh, Low
' ricex. Oornow Catalogue deseribos
these nnd cvor( tool necossnry for tho
Amn'.uur or A Im'\|nlA Send for it

o & o l.lbonv St.

PATE ..\"l‘

ow\?’ork.

OLD ROLLED
SHAFTING.

The fuet that tins mmlnl( hos Yo per cent, greator
A tru muu'u- thian wny

stron, |‘lh JAfinor tmsh, and
nllwr 1 use, rondors it
Vo aro ilso the sole munuﬁmumw tho CELENRATRD
(‘OI.Llhﬂ PAT, COUPLING, nnd furnish Polloys, Huangors,
ote., of tho most approvod m.y o8, P'rico lis mnlg-d on
lppllculon o JONES & LAUGH LINS,
Btroot %duml Srd Avenuos, Plttsburgh, Pa.
108, (‘an Stroot, Uhl 0, 11, and Mllwuukl». g
(€ o Hux.kn ol‘ dnln ahn un in ui:\,z'a'l‘lllt: for salo by
onton, Mass,
am, 'l_cn & 100, 191 {hambors BL, N, V.

I\ ACHIN lMI'lt()Vl’l) l\'l‘\'llm l"()ll
mlkm

Y O

LINGLES VES;
nlso (lUA(ﬁc LA'I'HBR! 'l'lllt!d ( l ‘8 DI,
nmkm ‘Afdu" Pt S vr r i IA l l ﬂ.l. Ho!o
chino,

Teadi wi
ouau) ?fmpon"' u\-_

$3, Pf mmm NG, PHES|

i 5 tomw-.

| \a hal » h
: nenmdor,wn. orit “3:"‘""‘
Losinoss wyw -u.

nn.&'n & "

e, 00--.

Noew Haven, Conn.,
Bullders of the YALE VERTICAL,
Lhe best and most Econemical, |
for Iand or mArne use ; niso
IZONTALS, with or wilhout

Rulrv Cut-ofr.
Toors made to order,

o sl ll
R (100,

nd for Clroular,

riooy that defy compotl: |

THE TANITE CO.,,
STROUDSBURG PA.,
'EMERY WHEELS AND GRINDERS,

GEO. PLACE, 121 Chumbers Bt,, Now \urk A.«ml.

BUY YOURR BOILER AND PIFE

GOVERING

diroct from the Manufaotarors,
ASBESTOS FELTING CO,,
Front St,, near Gouverneur, N, ¥,

I’ \ I'ENT FOR SALE.—A NEW AND
VALUABLE PATENT OF A STEAM ERAI'.
Address T, MERKENBECK,

Nulllh Brooklyn, N, y,

For uhnwln
p X ometersv Ovens, Hot ‘hﬂ.ﬁ ol
Boller Plllm super-Heanted Steam, O1] Stills, ke,
SRY W. HUI.KI.R! ere Manu 3
© Broadway, N "go't_

The HOADLEY
PORTABLE STEAM ENGINE

WITH AUTOMATICAL CUT-0FF REGULAT D}

ND B ALANCED VALVE

THE BEST MOSY ECONOMICAL ENGINE MADE
Thed C HOADLiY co LAWRE'JCE MA S

"t

A.S. CAMERON'S

PATENT

“SPECIAL” Steam Pump
Is the Standard of Excellence at homo and abroad,
REDUCED PRICE LIST.
\umb;rr‘l’lu('lt. {Steam Oyl |Pump Cyl.| Stroke.
1 hu. in.

2%

] '

% 1.’ ’I
il ] g f
e st Cotafocus ent e, on pplicatios to e

A. 8. CAMERON,

Works, Foot of East 23d 5t.
NEW YORK CITY,

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.

R ALL KINDS OF MACHINERY—A to
S. . HILLS, 78 Chambers St., New York.

AMAN'UFACTURIN(?IME STABLISH-

ENT, located on rm,-]m

nsurond 130 milos from this olty, and 0ods In

uniye demand in thl.- eounlry. and ﬁﬁ‘ a lndo u-
tablishied In Germany on the nereas f

tho businoss nm lnrge, using wnmr-powor‘u no monthl

In the yoear. Ono or thu two partners will retire in &
-huu umo and the o % @8 0 min of busi-
noss capacitios ua I'Al NER. Tho capital

uired Is
£10,000 to $15,00, The umdluon nml extont of busi-
088 oAn ro b shown.

A e s AT & 00 T6X 8 bt Prttes, Pae

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

l A fow eoplo- nt lbm mlnndm books, coplously (llus-
trated, are offo o followlng very low prices,
| Persons a oslmuf n wudonnod hmory of t o moat lnter-
osting Foots Discovories in the Arts, So

Inventions, for thoe yoars from 1572 to g{"u. \vlll lh umn
reenrd'ml h; tl':ciul:lv'o‘ volumes of uno N

now offered o he orf

‘i.vury Dopartment of v&‘ouw\n treatad In these vol-
wmes, ind the mportant discoverios of the soyorml years
ure not onlr lnltlmllly domrlbed but many of the sub-
Jootn uro lusteatod with finely execute vings,
proparod exprossly for thoso Annuals.

Among lhn subjects, the following are tho most note-
woruu-. oxhlhlunu tn n comlon form n snncn'i ac-

“8 ‘ll'lls%ﬂBTIlY ND GIN éh&'&i f

ﬁf( rlu(.l

OTARY 4& Lm&l &L‘x‘*’dhﬁs?

l

A(lm CULTY
tAL AND HOURHHO
Kluo\

& nn,&5 .go S'ﬂ’l‘m !nmmn:
\| 1* n | 16 nxn%m.u. 'u\'blcs.
ra .(’mv '&n MINERALOGY,

A'i I
'AND NRCROLO()\’.
olumo mnuln

ourly v
cludlnx ol mber o romi\ on)
’I"‘isuy uro hound In uu\lumnl.lul Bome Elg:‘:l;
and v;l'%l lmumll lod on recelpt of lﬁono b, OF
set of five volu)
syw o {blini 1 and horetofore sold at £2.50 cach,
ur 10 or tho sot.

uh'.‘(,'ﬁ%‘.‘."a' o, mn«nbmu :hhm""
ﬂ-‘v ol T e e it of Seios- 4 5 L3

NES. ‘i?m'?nﬁ"xl‘:& York aity.
PIONEER IRON WORKS,
Nos. I lom
of

ND,

PUNCHING Dronj!
PRESSES,

|"th

[ prom——

" bl

L 4 e




