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IMPROVED LIQUID MIXER,

Molassos is usually supplied to the markets in four grades
=common, fair, prime, and choice—and to obtain these dif
ferent qualitios, it is necessary tomix together large amounts
of the liquid at a time. The apparatus represented in the
engraviog is designed to facilitate this operation. It may
also be employed in any other cases where the mingling or
equalizing of fluids in bulk, as in refineries, distilleries, oto.,
is required,

The mixing vessel
or vat is conveniently

stones. (11) $1,200 (in 1878) for a theory of steal based upon
experimont, and heving for its object 1o better regulate the
manufactare of steel. (12) $200 (in 1876) for the establish.
ment in France of a workshop for the complets treatment of
the ores of nickel, and the preparation of the pure metal,
the nickel ores from the Alps, the Pyrenees, and Algeria
belng at present only treated for smalt, and then sent AWAY,
to Germany more especially, for the extraction of the nickel.
(18) $200 (in 1880) for means for the economical production

feot; France and colonies, 43,314: England, 51,776; Gez-
many, 27,705 ; Austria, 24,070; Canada, 24,070; Australasia,
| 24,070; Sweden, 15,358; Belgium, 15,358; Japan, 16,560
Netherlands, 8,167; Norway, 0,807 ; Switzerland, 6,646 ; and
Denmark, 5,647,

: -
The Treatment of Hydrophobia,

The French Journal des Connaissance Midicales relates

that a man, 43 years of age, having been bitten by a mad

dog, was cauterized

located in the ground,
or beneath the floor
level. At both sides
arearranged boxes pro-
vided with strainers,
A, throogh which the
liquid escaping from
the barrels, which axe
rolled, bungs down-
ward, upon the tops
of the boxes, is fil
tered. The bottoms of
the boxes are inclined
8o that the fluid rans
to an opening at the
inside, and thence in.
to the vat. Within the
Iatter, and placed lon-
gitudinally, isa stirrer
wheel, B, which is re.
volved by suitable
power transmitted
from the engine, and
by means of which the
liquid  collected is
thoroughly miogled.
When the operation is
finished, the wheel is
stopped, snd the con.
tents of the vat are

drawn off by the
pump, C, operated
from the driving shaft,

as shown, and through
a suction strainer set
in a druining box at
the bottom of the re-
ceptacle.

Large quantities of
liquids may thus be
handled easily and
" mixed ina short space
of time, while being
also strained from any
coarse impuriles, in
the passage tothe mix-
ing vat.

Pawented through
the Bcientific Ameri-
can Patent Agency,
July 20, 1875. For
further  information
address the Inventor, Mr. John B, Moyers, 476 Josephine
streot New Orleans, La,

Prizos for Motatlurgienl Improvements,

The Société d'Encouragement powr {'Industric Nationale
(offices nt Purls, rue do Rennes, 44) offers a prize of $600, w
be competed tor in 1870, for & process of manufucture of cast
steel ruils frow common ores, contalnlng from 0°60 to 1°60
per cent of phosphorie acld, In 1876 will likewise be nocord.
od the D’'Argenteull prize of §2,400 for the dlscovery or lm-
provement of the greatest consequence to Fronoh industry;
and In 1879 the soclety’s own prize, of the same amount for
the sawe object, Other prizes are: (1) 600 (io 15706) for a
pteam engine of from 26 to 100 horse power, burning 154
1bs. of coal per home power per hour, the eugine weighing
loss than 720 1bs , and costing under $80 per horse power. (2)
$200 (in 1878) for a swall wotor for domestic purposes. )]
$400 (in 1878) for specified improvemonts in flax and hemp
sploning.  (4) $400 (lo 1879) for cotton carding. (5) $400 (in
1840) for a file cutting mackioe. 10) $400 (in 1877) for & method
of obviaung the shock and vibration of heavy machinery,
such s steam hammers, (7) $200 (io 1870) for aoy useful ap-
plication of the recently discovered metals—calcium, magne.
slum, strontium, thalllum, ete. (8) $200 (in 1876) for a now
alloy useful in arts (9) $400 (in 1877) for artificlal graphite
for drawing pencils. (10) $600 (in 1877) for the artificial
preparstion

erfal means of sction in working lron, steel, and precious
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MEYERS' LIQUID MIXER.

of high temperatures. (14) $400 (io 1878) for n means of
hindering soot from sdheriog to the walls of chimneys, so
that thoy may be fully cleansed,
- — -y -
Now Allotment of Space at the Contonnlnl,

The Contenninl Direstors have abandoned thelr original
Idon an to nllotting space, which by the way was never form
ally adopted , and, for the very convenivut areangoment of
plielng nations aoross the bullding and groups of similar ob.
Juots lopgitudioally, have substituted tho far loss wonsible
plan of putting each nation’s exhibit promiscuously withina
cortain nres.  The beauty of the first soheme was that, toin.
spoot the display of auy one country, the visitor had ounly to
entor the proper side door and walk across the hall, the
whole exhibit beiog in the sone traversed ; or, If he desired
o examine, say all the cotton machinery of the world, he
would simply begin at that class of mechanism at the end of
the ballding and walk its entire length, in so dolng erossing
the space of each natlon where cotton machinery had been
placed. There were plenty of objections to the plan, good as
it was, which need not be detalled, since the new one has been
definitely adopted. The United States now ocoupy sbout
one fourth of the floor ypace, and the areas next in polnt of
size are allotted to England, Germany, and France, the four
groat nations being grouped together, The other countries

of compact black dlamond, for oblaining & pow. |

aro scattered apparently without regard to their geographi-
cul position. The areas allotted thus far, according to the
pew plan, are as follows: United States, 106,851.7 square

with a red hot iron
four hours Iater. A
monta passed without
any distressivg symp-
3| toms, but at the end

| of that time he began
to cowplain of epigas.
tric and pharyogian
constriction, and was
very much cast down.
Recourse was had to
chloral at doses of
about sixty grains,
which succeeded twice
in affording a good
night's rest; but the

]

third time it remained
without effect. The
patient  experienced
great ang®sh; his

voice was hoarse; he
had tetanic contrac-
tions in the arms,
neck, and breast, and
expressed great fear,
accompanied with hal.
lucinations, In the
morning he was ut-
terly discouraged.

They then admin.
istered sixty grains of
bromide of potassium,
which gave a quiet
night, with a great
improvement on the
following day. An.
other dose Bf about
seventy -five grains
was given with equal
success; all conval.
sive motions had dis.
appeared,

The medicine be-
ing suppressed, the
convulsions began
again & week later,
when bromide was
again administered to
the amount of sbout
ninety grains, which
completed the cure,
This remedy Is readis
ly tried, and weo shall
be glad to hear of any results that our readers can comumu-
nicate,

Southern Pacltie Rallway,

Aoy one, says the LZos Angeles Heorald, desiring to obtain
any iden of the stupendous accomplishments of rallroad en
glneering should spend a fow day at Tebuchape Puss, investl
gating the operations of the Southern Pacific Railroad Com.
pany. Aboat twenty miles of that road is & succession of
cuts, fills, nod tunnels. Within this distance there are thirteen
tunnels, ranging from 1,100 feet to s fow yards in leogth,
For the greater portion of the way the road bed is cut
through solid granite. The elevation is so great from the
prosent terminus of the road, at Caliente, to Tehachape Val.
loy, that the first mile and & half out of Caliente is attalned
by Iaying down eight miles of track. Higher up iu the pass
the road runs through a tunnel, enciroles the hill, and passes
a fow feet above the tunnel.  After completely encireling the
hill, and gowog balf round again, the track doubles on Itselt
like a closely pursued hare, and, after raoning several miles
in the opposite direction, strikes up thecafion. Thiselrcling
and doubling is for grade. Ouce the track crosses the pass,
and this Involves the bullding of & long and very high
bridge. We donbt if & more difficult and sxpensive plece of
engpineering was encountered in the bullding of the Central
Pacific over tho Slerras than that with which the Southern
Paclfic is now struggling in Tehachape Pass. Another tre.
wendous plece of work is the SBan Fernando tunnel, which




mile and a half in length,
J oath the surface. Yet the
accomplish this great work, and run cars
2 San Franclsco to Los Angeles, by the 1st of
“All the force that can be used is kept at work on
ando tunnel.  In the Telachape Pass 5,000 men
and the foren is being increasel ut the rate of
hinsmen per week,
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A NEW USE FOR CRIMINALS,

Even vermin have their uses, say the pessimists. It is a
cheering theory, and one which we should rejoice to see de-
monstrated, especially with reference to those vermin of so-
clety, the criminal classes,

Thus far they certainly have been the reverse of useful.
Not only have they been a serious detriment always, to ns.
tional prosperity through their depradations upon life and
property and pablic peace, but also by their vicious example,
and, more effectually still, by the transmission of their vi-
cious traits to after generations.

Our present mode of dealing with them Iabors under the
double disadvantage of being very ineflicient and very costly.
Every year sees the machinery of justice become more mag-
nificent and burdensome, yet it none the less fails either to
cure or 1o materially lessen the avil. Indeed the law has
often more terrors for the good citizen than for the bad: he
has & large bill of costs to pay at any mts; whereas the ras.
eal who plunders him has everything to win and very little
o lose, If he escapos, which is most likely, he gets the
booty : if eanght, he simply loses for the moment what is no
use to any one—his liberty.

In it not time for the well disposed, the innocent, and the law.
abiding 10 turn the tables and recoup themaelves, if possible,
for their numerous losses? The wayn in which this can be
done are as numerons and varied as tho varioties of criminal
constitution aud chixrmcter,

Just now the suthorities of Massachusotts nre puzzied to
decide what to do with the murderous Pomeroy boy. Hang
him | said the court : and the multitude re.colioes the ery. That
is an ensy way to get rid of him; Lot will it pay?  What
good will jt do to kill him? His doath will not atone for
the damage hio by done, nor will it deter another of like
mantal and moral perversity from the commisslon of similar
crimes. Then why throw awsy all the possibilities of use
and instroction which his peculiar chinracter sffords 7

29 | section of dead,

Seientific American.

In n case of this sort, vindictiveness is folly. The Doy 18
what lie I8 throngh conditions of horedity and culture which
ought to be investigated. He represonts a stage of human
development or atavism which ought to be understood.
What was the antecedent stage, and what will the next one
bat His character is likely to change with increasing years;
whiat I8 the direction of that change? Education and moral
training are supposed o have a determining influence upon
churacter; what can they do for him? The boy is a very bun-
dle of sclentific problems; why not keop him for investiga.
tion? Ior the solution of many of the problems of culture
and clviligation, he is worth a dozen ordinary children, He
ought not to bo thrown away. Malke it impossible for him ever
to transmit his vielous natura to a future generation, then in-
vestigate him, and all others like him, for the good of the
o,

Apply the same principle in a different way to a very dif-
ferent character, say the once famons, now infamous, Colonel
Valentine Baker, Iate of the British Army: a man of years
and high standing, whose irrepressible impulses led him to
make criminal assault upon an unprotected fellow traveler.
He hns lost his place in the army and in society ; he has been
fined and nominally imprisoned; but his impulses remain
unaltered, and his example—punishment and all—seems to
provoke othiers to similar deeds rather than to deter them ;
for his unusual offense has been since repeated by several.
And when he returns to the world, his term of idle imprison-
ment ended, he will be simply what he was at first, lacking
the restraining influence of his rank and possibilities of use-
fulness.

This may be justice, bat it is not good policy. What was
peeded in his case was chiefly the extirpation of the cause of
his uncontrollable passion—which any sur.eon counld have
done in a few minutes—to destroy the only element of dan-
ger in his character,

In a rude state of society, the usefulness of a public offend-
er is necessarily measured by his power to do rude work, in
the quarry, the mioe, or the like. We have arrived at a
stage when a portion of our superabundance of such charac-
ters can easily be put to more profitable uses; though we
should by no means personally object to the employment of
the more able-bodied criminals in that way, especially in the
coal mines. Instead of manufacturing for such needful ser-
vice a degraded and largely criminal class—a prozess which
any one can see in operation by visiting a coal-cracker
among the Pennsylvanian mountains, where swarms of ill
bred children spend their days at hard labor under the most
debasing influences—it would be infinitely better to have the
work done by reacy made criminals, drafted from the coun-
try at large. It would be a saving of virtue, and possibly in
the cost of coals. But there are still better uses to which the
majority of criminais can be put.

Among the most important, problems of civilization are
those relating to health and disease. Of very few human
maladies can it be said that we know their causes, their na-
tural history, their effects upon the physical and mental or-
ganism, or a satisfactory mode of treating them. As little
do we know how to prevent or avoid them. Yet of what vi.
tal importance is such knowledge to the well being of socie.
ty! :
y'l‘lm limited positive knowledge which Sciencs has acquired
of the ills whict flesh is heir to has been gained through ob
servation complicated by a thousand unknown conditions,
through experiments upon unoffending aniwals, and by dis.
Daring the middle ages, the last mentioned
source of knowledge was barred, Every scholar knows what
sudden and immenss sdvances men made in anatomy and
physiology, and in the healing arts which rest on them,
when students began to draw their knowledge of man’s phys-
ical frame directly from human sabjects, and not indirectly
and incorrectly from the study of animals, A similaradvance
might be expected in preventive aud curative medicine could
the action of disease be directly studied in human subjects
over which the observer should have absolute control.

Our suggestion would therefore be that such a portion of
the criminals convicted from day to day, as might be found
available, should be turned over to boards of surgeons and
physicinos, duly appointed, under whom they might be used
for the investigation of sanitary problems, for the good of
bumanity,

For example, men convicted of capital crimes, instead of
being uselessly hanged, might be employed in the stady of
diseasos usaally fatal, or of other diseases whose effects in
their varions stages would need to be studied anatomieally.
Especially atroclons murderers might be reserved for cases
iovolviog vivisection. Criminals of lower grades could be
utilized in the study of diseases of minor severity, according
to their physical adaptation and the natore of their crime.
Having their subjects uoder absolute coutrol from the neep.
tion of a diseass to its termination, the Investigator could
not fail in time to arrive at cortain knowledge both as to its
prevention and mitigation, If not Its cure, Medicine is full
of problems whose solution might be groatly hastened by
such menny 3

The same way be sald of other depnrtmonts of social sei-
enco.  How far, for example, is the eriminal diathesis cura-
ble, and undor what conditionst What I the comparative
influence of the difforent sorts of mental and moral training?
How ean the taint of hereditary orime be averted ¥ How are
the various grados of eriminality affoctod by surgleal opora.
thonw, especinlly those enlendated to mako the perpetuntion
of horeditary crimo fmpossible? And how far may the sub-
jeets of wuch trontmont be safoly allowed at lnrget

Bat the fleld of investigation In Hwitloss, The possible
advantages of it nystomatic proscoution are correspondingly
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nnl enemies, even to the taking of 1ifo, is noquestioned. To
attempt it by means of punishiment has proved unsyalling
and costly. It is time that a differont plan be tried. Sup
pose we sink the idea of retribution—if need be, of reforms-
tion algo—nnd seek to make all huoman vermin first harmloss,
then useful, either by their productive lsbor or by thele sub.
jective contributions to human knowledge for the prowtion
of health and the saving of life,

As for its deterrent effect, sach a passionless, unvindic.
tive, business-like treatment of all violaters of the common
wonl certainly conld not be less efficient than the jumble of
uncertainty, vengeance, sofuness, retribution, sentimentality,
and uselessness, which constitutes our present judicinl ang
correctionn]l systems, We are disposed to thinl that the
possibility of being mades subject for Lthe study of smull
pox, cholera, typhoid fever, or even a bout at measles or the
mumps, would restrain a pickpocket or a burglar quite ay of.
ficiently as the chance of a few weeks on the Island, or n
fow months at Sing Sing. At least the knowledge gained
by means of him and others like him would go farto recom.
pense society for all it might suffer from his depredations,

HOW FAR WILL BODIES SINK IN THE OCEAN 1

The often repeated inquirlos which we receive, as to the
depth in the ocean at which heavy bodies will float, prove
the great prevalence of the error that water is 50 compressi.
ble as to become at certain groat depths considerably heavier,
by its own superincumbent weight. The fact is that, on the
contrary, water is one of the least compressible bodies, so
that, under a pressure of 7,200 1bs. per square inch, corres.
ponding to n depth of 16,800 feet, or 3 miles, its bulk is only
diminished from 1,000 to 978 parts, and its weight or specific
gravity increased from 1'000 to 1022, At double this pres.
sure, or 83,600 1bs. per square inch, nt 6 miles in depth, the
compression is double that amount,

Oerstedt of Copenhagen, who in 1819 discovered the reln.
tion between electricity and magnetism, a discovery which
was the first step in the invention of the modern telegraph,
was the first who practically demonstrated and measured the
amount of compressibility of water and other liguids, by
means of an apparatus still named after him. It consists of
a small hydraulic press, of which the piston is pressed pow-
erfully down by means of a screw, so as readily to produce
pressures of 500, 1,000, and even 5,000 and more pounds per
square inch. The walls, being of extremely strong glass,
give opportunity to observe the instruments of measuroment
enclosed. Experiments with this apparatas show data which
may be tabulated thus:

TABLE OF THE DEPTH AND CORRESPONDING PRESSURE
AXD DENSITY UNDER THE OCEAN'S SURFACE,

<R R R e
surface. | in Ibs. in atmospheres. | water, oY water
0 0 0 00000  1-000000
32 feet 15 1 0-0990  1-000048
160 ** 7 5 09997  1-00023
1,000 ** 750 50 09977 10023
1 mile 1200 80 09963  1-0087
ENACS 2 160 09926 10074
1$miles 3600 240 09892 10111
B s 4300 320 09854 10148
Piras 7200 480 09782 1-0222
s, 9600 640 09718 1-0206
8% 8% 12000 800 090652 1030
- HR 144000 260 09578 104

It will be seen from this table, of which the data are per.
fectly reliable, having been verified over and over again by
various experimenters, that when water is submitted tw a
pressuro of 144,000 1bs. to the square inch, corresponding to
a depth of 6 miles, a bulk of 1,000 cubic inches will only be
compressed to a space of 957 cubie inches, and the specifie
gravity increased to 1044, water being 1 000.

Therefore, if a body be capable of floating at such a depth,
it must satisfy two conditions: 1. Its specific gravity must
be between 1000 and 1-044. If the specific gravity is not
more than 1000, it will not sink at all; and if it be 1044 o1
above, it will sink to any bottom less than 6 miles deep. &
The sinking body must be less compressible than water; if
it is more compressible, it will grow comparatively hoeavier
nll the time it is descending. and can nover find a stratum of
the same weight, in which it might float in equilibrinm.
Now all the bodies known to be less compressible than water
are much heavier than the limit given; such are stones, we-
tals, ete. ; and the amount of their compressibility, as com-
pared with that of water, is still problematic.  But they will
cortainly all sink to the vory bottom of an ocean, be It ever
50 deep. In regard to the bodies of which the specific grav-
ity surpasses that of water slightly, 8o as to come within the
range under discussion, they aro all very compressible. Al
kinds of wood, when submitted to great pressure, so thut all
pores ara filled, attain the spocific gravity of the primitive
wood fiber, the lignin, of which the specifio gravity is 1400;
and they will thus sink to the very bottow, like water-logged
wood. Bo it is with all similar substances; and the theory
that there is a certain depth in which all or many bodies may
flont in the ocean must be modified to n statoment that there
are various depths at which certaln various bodies may be
kept flonting; but that the cases are extremely rure, excop-
tional, and perliaps only temporary, 8o that all bodies will
finally oither siuk or flont. In the lntter case, the destroc.
tve powaer of the elemonts will yoon dispose of them ; i the
former they are usually proseryved, as is soen in observiog
the structure of the dintoms, those dalicate baings the detatls
of which serve now to test our Lest microscopes, nud 'M :’
the depth of the ocenn has proseryed, in the mud dlw'ﬂ'

groat, The right of soclety o defend Iiyelf ngainst ity intor.

there, for thousands of years,

vy *\v‘_jv;"
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Scientific American,

THE PROPOSED RAILWAY TUNNEL UNDER THE ENGLISH
CHANNEL.

The preliminary arrangements for the commenvement of
this great work are progressing favorably, and there appenr
to be good prospects for its execution under the combined
susploes of the English and French governments. Prelim.
nary surveys of the best routes have been made by eminent

who have become satisfied thereupon that no es.
pocial difficultion are likely to be encountered, The length
of the tunnel will be sboat twenty two miles,

The subject eame up for discussion recently before the
British Association, wheo Sir John Hawkshaw, who Ix one
of the engineers of the work proposed, gave a varlety of In.
teresting particulars:

The channel waters, hie sald, wore & mere fish pond. They
were only 150 feet deep. Borings have bosn made to » depth
of 600 feot on each side of the Channel, and also in the
Channel bottom at many poiots on the line, and it has beon
exporimentally ascertained that the tunnel wonld puss
through s clinlk formation for nearly the whole distance.
The tunnel would be 280 feet below the bottom of the
Channel ; and with this large amount of matarisl existing be
tween the bed of thetuunel and the ocean snbove, there was
little danger of any troublo from the ingress of water,

Some people seemed to assume that the taonel would by
so badly ventilated that nobody would dare to go into it,
When the tuonel came to be constructed the groat difhonlty
would be to get in and out of it, There would be o vast
number of workmen and an enormous amount of building
material to be carried in and out.  There would be a drift
way tuanel; and in ordor to facllitate the men and the ma.
terial going in and out, ‘t would be desirable to put on each
side of the tunnel a pnenmatic tube—in fact, they would be
almost essential for the mere constraction of the tunnel
\When the tunnel was finished, he would suggest that these
tubes remain. All that was necessary would be to make
npertures on one side of the tunnel, and by pumpiog the air
which flowed in at sach end of the tubes into the tunnel the
ventilation wonld be practically easy and not very expensive,
He had been silent as to this point because cvgineers were
generally silent about works until they were executed,
‘When the work was accomplished, the way in which it was
executed would be patent to everybody.

SOIENCE PUGNACIOUS,

“The battle ground of Science " has hitherto been but
a metaphor, Not that Science has not waged confliots, and
won victories: that, indeed, is her constont course against
error and superstition: but such warfare has been of mind
to mind, not hand to hand, and Science, exemplifying truth,
prevails, as truth against falsehood always will. For once
in history, however, Science has had s genuine battle
ground, and a genuine combat. Not the antsgonism of two
learned pundits, who wax wrathful, and resort to personal-
ities, and hurl jaw.pulveriziog epithets across a debating
room at each other; but a ‘‘square” fight, between Sci-
ence, as exemplified by the Hayden surveying party, and
Error, or stupidity, or dirt, or any other antithesis, in the
form of a band of thieving redskips. And Scieace prevailed
as usual, and got herself out of 4 phad scrape.

The army of Sclence consisted of seven men, commanded
by Geogrspher Gardoer. The army of Error, ele., numbered
seversl times as mauy souls, Science was peaceably crack-
ing stones, and chasing butterflies, and pulling up plants
and measuring lines. She had some of her latest devised
firearms along. firearms which could shoot several times to
Error's once, but they had nothing to do with the stone-
cracking, ete, ; they wers ausxiliary to the theodolites and
the hammers. Error met Science smilingly, and requested
fire water and plug tobacco. Science had a large store of
valuable information to impart about these delusive mate-
rials, but no fire water, save such as was improved by the
presence of pickled toads, and not even a chew of the nico-
tian weed. Error departed disgusted and opened fire as soon
as Science's back was turned. Then came hot work; if
Science stood still, starvation and thirst would result;
to proceec was to face the ememy in rocky and precipitous
cafions. It was voted to press on. Sclence exhibited splen-
did marksmsanship at 1,000 yards, with redskins for bulls.
eyes. Twenty-four hours' continuous running fire followed,
Error being dislodged from every stronghold as fast as
gained, until, finally, open country was reached ; and Error,
having no more rocks to hide among, ran away, minus seve.
rul of her numbers.

It was a good fight, bravely fought, and as bravely won,
against heavy odds. The world will benelit by the contem-
plation of the valor of the scientist, in defense of his coun-

try, his flag, and his—specimens,

GAS FROM NIGHT SOIL AND DEAD ANIMALS,

Some time ago an improved method of making illumina-
ting gos from night soil and dead animals was invented by
A. Sinderman, of Brealau, Germany, and was very favorably
roported upon by & committee selected by the suthorities of
that city. Subsequently the system has been put into prac-
tice under the supervision of the Director of Gas Works,
Professor Troschel, who submitted it to a scrupulous exami-
nation in regard to quality of the gas produced and the cost
of production. Recontly the results have been published,
and they aro mainly as follows:

1. The quantity of gas obtalned from a certain mass of
material is cooslderably loss than that obtained from an
equal quantity of coal; wo much so that, to obtain the same
quantity of gas, the works required would have to be of
double the dimensions suflicient for the coal.

2. The expense of production is, congrary to the sxpecta-
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tlon of the Inventor aod the report
that of making gas frow coal,

8. The method is objectionable. Ten per cent of the wa.
terial used for gas-making must be heated In nindty per cent
of water; and the aquecus vapors of this ninety per cent of
water iust be condensed In an enormous cooling spparatas,

4. When making gas from such material, the foel must
be bought; while when making gas from coal, forty-five per
vont of the coke obtained Is abundantly sufficient for fuel

5, The enormous amount of various Impurities, such as
nitrogen, sulphur, and phosphorus, and their compounds,
such ws smmonia, sulphuretted Lydrogen, and phosphoretted
hydrogen, are present in thix gas in much larger quantity
than in coal gas; and the purification of the same requires,
by reason of this abundance, arrangements of so complex a
nature as to becomwe utterly lmpracticable in working on &
large scale.

It Is proved thus that the utllization of thess materi.
nls for the purposs of Hllumination is not as profitable as
teansforming them into fertilizers of the soll.

of the committes, double

LIGHTNING RODS.
1o the Editor of the Scientific American;

In the issue of the SCIRNTIFIC AMERICAN dated Septem-
ber 18, in an articlo on lightning rods, you say, in speaking
of the terminal: ** This terminal may consist of an iron wa-
ter pipe, * * * ® or a vory coosiderable extension of the
rod luto wet or damp earth; or a trench filled with tron ore
or charconl way be made available.”

Now, | have & lightning rod on my house, the end of which
was inserted to the depth of six feet in the earth upon the
southerly side of it, at the time the rod was pat up. Would
the earth be sufficiently damp (the house is on a hill) at that
depth? In the country, but few dwellings would be likely
to bave iron water pipes with which to connect lightning
rods ; there are none in this vicinity.

In the sentence quoted, you say: “* Or & trench, filled with
iron ore or charconl, may be made available;" and, in the
conoluding sentence of the article: *“ We repeat, the golden
rule for safety is to have the bottom of the rod placed in
connection with a large mass of conducting material in the
ground."

Now, the query is: How Inrge should the trench be that is
filled with fron ore,to afford protection to the building ¥ Scrap
cast or wrought iron, I suppose, will do as well (as ore is not
found on Long Island), or charcoal, which is easily obtained,
Definite information is wanted as to quantity.

Glen Cove, L. L Isaac CoLes,

RErLY.—A test with the galvanometer would doubtless
show that our correspondent’s lightning rod is unsafe—that
its bottom is sealed up or insulated so that the bulk of an
ordipary discharge of lightning would be more likely to go
through the dwelling than through the rod. Situated as his
house is, the earth would ordinarily be dry, and a length of
six feet of rod, say # inch square, in the ground, furnishes
less than one square foot of conducting surface, which is in-
sufficient as a terminal.

This correspondent, and also several others, request defi-
nite information as to the quantity of conducting material
that the rod terminal should have in order to ensure safety.
This can only be measurably determined by a test in each
case, with the galvanometer, because the requirements vary
with almost every building and with the hygroscopic condi-
tion of the ground. But an approximately safe rule Las been
suggested by Mi. David Brooks, the electrician, of Philadel-
phia. which is to the effect that, in dry solls, the terminal of
the lightaing rod (which may be composed of any of the con-
ducting materials mentioned by our correspondent) should
have & conducting surface, in contact with the ground, equal
in area to that of the roof surface of the bullding. For ex-
ample: If the roof surface is 30x40 feet, or 1,200 square feat,
then the rod terminal should have 1,200 square feet of con.
ducting surface in contact with the earth. Now this is only
a suggestion of Mr. Brooks, intended for extremo cases of
dryness in the soil ; and if it errs, it is probably on the side
of safety.

In our paper of September 11, we gave an account of
a lightning rod test, made at the instance of Mr. George
B. Prescott, Chief Electrician of the Western Union Te-
legraph Company. In that case the rod was arranged sub.
stantially like that of our present correspondent, had less
than one square foot of couducting surface in the ground,
and the galvanometer test showed it to be very unsafe;
but the instrument also showed that the rod would be
rendered n safe conductor, if put into connection with the
house water pipe as a terminal, and this was accordingly re-
commended. This pipe, of iron, was half a mile long; and
allowing it to be ane inch in dinmeter, it presented a conduct-
ing surface, in contact partly with the earth and partly with
water, of not far from 1,200 square feet,

THE FAIR OF THE AMERICAN INSTITUTE.

Owing to the fact that mavufacturers throughout the coun.
try are now busily completing their preparations for the
coming Centennial, we have beon inclined to the belief that
the local fairs held this fall would not receive their usual
smount of attention, and hence, in point of novelty and var-
joty of exbibits, would fall somewhat below the standard
hitherto maintained. We have, however, been agrecably
disappointed; for, judging from the reports which reach us
from Cincinnati, from Newark, and other localitles where
industrial exhibitions are now in progress, the displays have
pever boen better, and perhaps never 5o good. It is certain
that, in the case of the Fair of the American Institute, the

present show is far superior to any that has been held dur.
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Ing the Inst five yours, It in larger, and the exhibits, as &
rule, are more elaborately prepared, while there is & goodly
varioty of new luventions, well calcalated to interest as well
& inwtruct the publie,
Bo far ax the interlor aspect of the bullding is concerned,
there are not wany changes from last year, 1o sote. The
general wrrangement (s sbout the sawe, and & better and
more refined tasto hias evidently been exercised on the deco-
mtlon.  We note with plessure the st olition of the Fourth-
of July festoons which were a standing wensee of oomnflagra-
tlon to the dry wooden arches from which they hang. In
place of this, & neatly painted strip of canvas bhas been car-
ried around the bullding, so 25 to resemble s gallery, with
vory good effect. A number of large paintings, representing
scenes in different sections of the country, very fairly exe-
cuted, are suspended in frames in front of the imitation gal -
lery rall, aud agroeably break its monotony. The old ple-
taros on the maio arches remnin ns hitherto: aad as thers
have beon no further sttempts wads owerd ornamentation,
it will bo seon that the same, as It should be, is very simple,
and in no wise detracts from the display of srticles on the
floor,

It In difficult, at the time we write, W form any fair ides
of the fature contents of the muchinery department, owing
to many of the exhiblts not yet lhaving arrived. The most
remarkable features are the

VOUR DRIVING EXGINES,

Theso consist of an 80 horse power Wheelock, 14 x 42
a 60 horse power Wright, 10 x36; a 00 horse power Hamp-
son & Whitehill, same dimensions, and & 60 horse power
Harris-Corliss, 14 x 36, In the Wheelock machine we note
several improvewents, tending to simplify the working parts.
The dash pots have been ralsed above the floor, and there is
a new and Ingenious form of eylinder oll cup, into one por-
tion of which the steam condenses, and then, flowing in the
shape of water Into & larger portion, lifts the oll to proper
hight for entening the cyiinder. The Wright engine has a
new way of attaching the governor to the cut off valve. In
stead ot the governor acting directly on the valve, it merely
determines the fall or closing of the same by controlling a
lug, which throws a spring catch off & cam. The cam is
actuated by the cogine itself, and the ecatoh connects with
the valve. It is of course impossible to convey  very clear
ideu of this or other devices in the brief terms here neces-
sary, but, the attention of the reader belng directed to the
novel features, he may perhaps find it interesting and profis.
uble to examine for himself, In

MACHINE TOOLS,

the machinery depsrtment will have an unusually fine
display—to which, in our future reports, we shall take
occasion to aliude in detail. Woodworking machinery is
also well represented. We notice several portable engines
for farm use, and one especially, of English make (Ransome,
Sims, & Head, Ipswich), which has a farnace fitted to bum
straw and similar fuel. Two heavy drop hammers are in po-
sition, and there is a prospect of a good show of pumps.
Any further comment on the contents of this depariment
must, for the reason already given, be reserved for the
future.

THE MAIN BUILDING.

About the most prominent object on the mein floorisa
Jardine organ, a fine instrament of very powerful tone., Ad-
vantage is taken of that well known experiment in physics,
the hydrostatic pamdox, to drive the bellows. Water is
pumped up into a barrel on the roof, and thence it descends,
through a two inch pipe, a distance of 30 feet, moving s pis-
ton 4 inches in diameter over an 8 inch swroke. Near the
organ, the visitor will find a handsomely built cottage or
sammer house, covered entirely inside and ont with wood pa-
pering. This last is merely thin sheets or veneers of wood
attached to paper and applied to the wall in the same man.
ner as paper hangings. The effect is that of solid planks,
or of fine inlaid work. Almost every kind of wood is em-
ployed, and the results, when several varieties are con-
trasted, are very striking and elegant.

There is another houss in the fair, made entirely of pack.
ages of Hecker's flour. It encloses an area large enough for
the exhibitor to manipulate his cooking utensils over gas
stoves, and ase up bis building material in the manufacture
of excellent griddle cakes and waflles, which are freely dis.
tributed to visitors, This is & practical way of showing up
articles of food, which, to our minds, is far better than
loadiog peoplo down with circulars setting forth long sched.
ulesof “advantages.” Why do not the other ** coreal”
exhibitors follow the same plan?

The fair is especially rich this year in

HOUSEREEPFING ARTICLES,

o fact which will ensure its popularity, There is an logen.
fous grindstone which may be adapted to hold a polishing
wheel for plate, for knives, or for stalr rods, and will save a
world of hard rubbing. The stone Is horizontal snd has
boveled edges (adapting it excellently for sharpening mow-
ing machine knives), and its spindle is surrounded by a spir-
al into which a pawl, on a traveling slide actuated by aspring
treadle, ongages, The pawl on its downward motion only
acts upon the thread, and thus rotates the stone very swiftly

The silver plate manufacturers as usual show saveral cases
of fine ware; and the china dealors have a remarkably large
exhibit, including some specimens, from colebrated Europ
ean factorios, which will greatly interest loversof rare poree.
lain. The visitor will find a table covered with pails, dishes,
bowls, in fact every kind of vessel, made from paper. Thess
are very light and strong, and for many uses will be prefareed

to tip or wood.
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CARILLON MACHINES,

Most of our readers have heard church bells play tunes.
At one poriod such an arrangement was very common, and
on the Continent of Europe the system is brought to consid-
erable porfoction ; but in England. it is only within a recent

od that the employment of machinery for the production
of airs from church bells has become popular.

As the method ef producing tunes from church bells is
Dbut little understood, it will be well to preface our desorip-
tion of the mnchine we illustrate by a few words of expla
nation.

Church bells are caused to sound in two ways—either, that
is to say, by swinging them,
and so causing the clappers to
strike them;or by the aid of
hammers of various weights,
according to the size of the
bell, caused to rise and suf-
fered to fall on the bell. Peals
are rung by hand, the bells be-
ingswung; clocksalways strike
the bell with a hammer, the
bell being at rest. The bam-
mer is raised by a wire, which
pulls down the hammer 1ail,
the wire being worked by a
lever, the end of which is
caught by a cam on a revolving
barrel in the clock below. It
is obyious that if a number of
bells are sll fitted with ham-
mers, and the number of cams
is sufficiently great, and the
cams are properly arranged,
that & tune can be played by a
mere multiplication of the de-
vice by which a clock is made
to strike the hours on a single
bell.

The carillon machine embod
jes this arrangement, only, in
stead of cams, a number of
short pins are set in a revolv-
ing barrel, and these pins catch
the toes of levers connected by
wires with the hammer tails in
the bell chamber above. The
pins are set or pricked in pre-
cisely in the same way as the
little points in the barrel of a
musical box. If our readers
will bear the musical box in
mind, and fancy that the whole
is enormously enlarged, and
that the toes of the levers take
the place of the springs, the
arrangement will be quite clear.
Sach is the old fashioned, or,
as we may term it, positive car-
{lion machine: and its defects
are Very serious.

The hammer, after it has fal.
len, can only be lifted by the rotation of the barrel; and as
the time of dropping the bammer depends entirely on the
rotation of the Larrel, it is obvious that the barrel can only
revolve at a slow speed, and mach time is lost in lifting the
hammer. The result is that a rapid musical passage cannot
possibly be performed. Another result is that, when the
small bells, the high notes, come to be played, the barrel
meets with less resistance, and revolves faster than when it
has 10 deal with the deep notes and large bells. It follows
that the air is played out of time,

These difficulties are overcome by the invention of Messrs.
Gillett and Bland illostrated in the engraving—which explains
s principle, and not details. This principle we may call
negative. The hammers are always kept raised, and are
only allowed to drop by the ageney of the musical barrel.
The instant they fall they are Jifted again; and so long as
the lifting is accomplished quickly enough, the time of lift-
ing has nothing to do with the production of the air. That
is determined solely by the musical barrel, which, being ro-
leved of the work of lifting, has little or no strain on it,
can be made small and light, and will always revolve at the
same rate, and so insure that the tune shall be played in per.
foct time. It also follows that the most rapid passages can
be played with the greatest ease and precision.

The second engraving is intended to show the gear for work-
ing one hammer, It must be multiplied in proportion to the
sumber of hammers, but the parts are all repetitions of each
other. It will be understood that this engraving does not
show detalls, but simply illustrates s principle.

The muosical barrel, B, is set with pins in the usual way.
A in a cam wheel of very pecaliar construction, opersting a

lever, C, by what is, 1 all intents and purposes, a new me
chanical motion, the peculiarity of which is that, however
fast the cam whesl revolves, the tripping of the lever is
svolded. In all cases the outer end must be lifted to its full
hight befors the swinging plece, D, quits the cam. The lit-
tle spring roller, E, directa the tail, D, of the lever into the
cam space, and when thers it s prevented from coming out
agsin by a very simple and elegant little devies, by which
certalnty of action is sacured. At the other end of the lever
C,is a trip lever, F. This lever is pulled toward C by 2
spring, and whenever C ls thrown up by the cam wheel, F
selzes it and holds 1t up; but the wire to the bell hammer in

the tower above it I secured to the eye, G, 50 that, when D

Scientific Jmerican,

is 1ifted, the eye, G, being pulled down, the hammer is lifted.
The pins in the musical barrel, B, come against a step in F;
and a8 they pass by, they push F outwards and release C,
which immediately drops, and with it the hammer, so that
the instant a pin passes the step, F, a note is sounded. But
the moment D drops, it engages with A, which last revolves
av a very high speed, and D s incontinently flung up again,
and the hammer raised, and raised it remains until the next
pin, B, passes the step on F, and again & note is gtruck. It
will be seen, therefore, that, if we may use the phrase, B
has nothing to do but let off traps set continually by A; and
5o long as A sets the traps fast enough, B will let them off

GILLETT AND BLAND'S CARILLON MACHINE.

in correct time. But A revolves so fast and acts so power-
fully that it makes nothing of even a 3 cwt. hammer, much
less the little ones; and thus is obtained a facility of execu.
tion heretofore unknown in carillon machinery. We venture
to think that our readers will agree with us that such a car-
illon machine as we illustrate is about ss ingenious a combi-
nation of mechanism ns is to be met with in the range of the
arts,

Our large engraving shows a machine on this principle re-
cently put up in the parish church at Shoreditch, London, by
Messrs. Gillett and Bland. This plays fourteen tunes on
twelve bells—one of tho finest peals in Loodon, the tenor
weighing no less than 84 ewt. Two barrels are used, which
can be changed by hand. The peal ranges from CC to G,

Fig. 2.
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There are twenty-four loevers, two to each bell, to Insure fa-
cility in playing rapld passages without driving the cam
barrel too fast. The motive power is supplied by a waight
of 9 cwt., allowed to fall 72 feet, and wound up every twen.
ty-four hours. The performance of the machine leaves noth-
ing to be desired.

The corporation of Manchester have declded upon having
a groat clock and carillon for thalr magnificent new town
hall.  The clock In to strike the hours upon a bell of soven
tuns, and to chime the four quarters on alght bells, the time
to be shown upon four 16 fest lluminated dials. An auto.
matic gas apparatus will be fitted to the clock for turning
the gas up and down, and no constructed as to snit all sessons
of the year, The clock will nlso huve an slectric connsction
with the Royal Observatory at Greenwieh, The carillon ma-
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chine {8 to play thirty-one tunes—a fresh tune for every day
in the month—on seventeen bells weighing nltogether about
thirty tuns, and wi'l also bave barrels for changes similar to
ringlng a peal, and an ivory key board, the same as & piano.
forte, nttached to the machine, so that any musician can play
tunes upon the bells with the fingers as ensily ag playing o
pianoforte or organ. Taken altogether, this will by the
largest work of the kind in the Upited Kingdom, and wi)]
cost over £356,000.

Mound Explorations,

Dr. W, W. Ranney, of Lansing, lowa, communicates 14
the Journal, of that place, oy
interesting account of an ex.
amination, recently made by
himself and other parties, of
an ancient mound in Union
City township, Town,

The mound is not in the
form of the burisl mounds or
tuwmudi, but forms a circle, the
circumference of which is 700
feet. The ridge or elevation
averages about 25 feet in width,
leaving a circular inclosure 210
feet in dinmeter. The hight
of the ridge or mound is about
three or four feet from the
gsurface of the ground, On
opening it, pieces of broken
pottery, made of a bluish clay
and partially pulverized mus.
sel shells, were discovered;
stones, showing evidence of
having been used for henrths
or supports for the earthen
vessels while being used for
cooking food; collections of
fish scales, bones of buffalo,
deer, badger, bear, fish, and
birds; but no evidence of hu-
man bones. The long or mar-
row bones of all animals were
found broken or split, sup
posed to have been done for
the purpose of extracting the
marrow for feod, which cir-
cumstance is also noted in the
Kfokenmdddings, or kitchen
widdens, of Denmark. One
peculiarity noticed was that
in different locslities the or-
pamentation of the pottery
was dissimilar. For instance,
all found on one spot was or-
namented with horizontal cir-
cular rings; all found in an-
other place was ornsmented
with zigzag lines, and at an-
other, near by, they had the
same zigzag lines with dots in
the angles. This was account-
ed for by the supposition that each family had its own par-
ticular method of ornamentation, by which they recognized
their property. These vessels were quite capacious, the di-
ameter of one having been fourteen inches at the mouth.
About one and three quarter inches below the mouth they
abruptly widened out six inches all around, making the
largest diameter twenty-six inches. The bottoms had been
rounded in such a manner that they never tipped over; but
let them be set down as they might, they oscillated till they
finally, when still, sat in an upright position. For the pur-
pose of handling, the vessels were provided with handles on
two opposite sides.

Besides the beforementioned articles, copper ornaments,
one inch wide at the base and one and a half inches from
base to apex, were found, the form being the same as a per-
forated flat iron, as If to attach some additional ornament or
a string to fasten in the ear.

The conclusion was that the mound was once the habita-
tion of a community of families ; that huts or wigwams were
built in & cirele, and the piles of burnt stone unearthed re.
presented a hearth in a hut, on which the pottery sat while
cooking, and around each of which a separate family warmed
and fod themselves, and that each family had a separate dis-
tinct mark on thelr vessels by which they were known from
their neighbors in the next hut or wigwam.

The contral inclosure was used for thelr games, dancing,
and pleasure, and perhaps, in oase of attack from wild beasts
or their fellow men, a8 a place for the aged, the young, and
the women to fleo to whila the warriors met their encroach:
ments outside the circle of dwellings. Forty rods south were
found some 83 burial mounds or fumwudi, out of which were
procured parts of human skeletons.
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DEEP SEA SOUNDING BY PIANOFORTE WIRE.

The use of piano wire for deep wea sounding was first suc-
cessfully carrlod out by the celebrated physicist and electri-
clan, Sir Willlam Thomson, to whom belongs the merit of
its introduction,

Since that first attempt, the pianoforte wire has done ex-
cellent servico on submarine cable expoditions in various
parts of the world ; among other places, aoross the Atlantic,
across the Pacific—where Captain Belknap, U.8 N., found
depths excoeding 500 fathoms—and in South American wa-
ters, from Cubato the River Plate,

The sounding apparatus, as it is now fnished and sent
out by Mr, White, of Glasgow, Scotland, and as it is has
been used by the steamer Faraday on the Direct United States
(Messrs. Siemens’) Cable expedition, is
represented in the accompanying engra-
ving, which we extract from Engincer-
ing. It consists of a large light drum, A,
of galvanized sheet iron, on which the
wire is carefully colled. The free end of
this wire torminates in & stout galvanized
iron ring, &, and to this ring the sionker, ¢,

15 attachod by & hemp line, d, several fn.
thoms long, The interposition of the
line between the wire and sinker preo-
vents the wire from reaching the bottom,

Scientific American,

to rest.  The lnstantaneous porception of the bottom, even
at 50 great a dopth as 4,000 fathoms, when this rule is fol.
lowed, is very remarkavle. The sounding apparatus is best
fixed »o s to project beyond the bow or stern taffeail, In
order to take s sounding, the dram, A, is ran out to the end
of the rails, H H, where it admity of the sinker dropping
sheer into the sen. The sinker is then gently lowered by
tarning the handle of the drum until it touches the water,
when the indieator Is set at zero, Everything being ready
and the ship at rest, the handles of the drum are then un-
shipped, the check pawlof the drum Is unlocked, and the
wire runs rapidly out. When bottom Is reached, the indica-
tor is read off, and the hauling up is set about at once. The
wire is first supported from the framework by a yarn stop.

J

T —————————————————

211
HBroaking of a Vire Ladder.

By the breaking of a patent fireman’s Indder machine in
thin clty, daring s recent drill of the fire dopartment, three
men lost their lives, The machine consints of & combination
of Indders, which, by the tarning of winches, are quickly
elovated to an angular or parpendicalar position, the Iadders
sliding out one beyond the other, The unfortunste men
wore on the upper ladder, ninety feet from the ground, when
ono of the lower ladders gave way, and they were precipitated

to the pavement. Cause—bad material and bad workman-
ship.

Dietotic Effects of Water,
Certain experiments made by a French saran, with the
view of ascertalning how far the phos-
phate of lime in bone may be replaced
by other phiosphates, have been used by
Mr. W. J. Cooper to \llustrate how pro.
foundly the bodies of animals are in-
fluenced by the waters they drink. This
I8 an nspoct of the water question which
will be new to most people ; but there is
no doubt that the composition of the
body is materially influenced by the mi-
neral constituents of the fluids we ha.
bitually drink. The active effects of
several mineral waters upon the fanc-
tions are well known ; it is not so gene-

and the ring is heavy enough to keep the .._t;;..‘ ‘v
wire tight—thus kinking of the wire is H - - e
avolded. The circumference of the drum [ el Qn s "'"7""“2.‘.2,’.-. i
is one fathom, and an indicator, ¢, is fixed for Gusters

to the axle to indicate the number of re-
volutions of the drum, A slight correc-
tion, due to the thickness of wire on the
drum, hins therefore only to be applied to
the indicated number of turns in order to
glve the amount of wire paid out, or depth
of the sounding in fathoms.

In order to stop the drum immedintely

v

on the sinker reaching the bottom, the
brake, F F, Is employed. It consists of
a friction cord attached at one end to the
framework of the apparatus, and passing
over & secondary groove on the circum-
ference of the drum, A, the other end be-
ing weighted at g. By means of this break
the increased pull on the wire, due to the amount of it paid
out, is to be more than counteracted, o that the drum will re-
volve by a pull on the wire due to something less than the
wolght of the sinker. For, in this case, when the sinker is
supported by the bottom, there will be & friction on the drum,
bringing it torest. The weights, g, have, therefore, to be
applied gradually, as the wire runs out. The rule adopted
in practice is vo apply resistance, always exceeding by 10
1bs. the weight of the wire out. Then, the sinker being 34
1bs., we have 24 1bs. weight left for the moving force. This
is awply sufficient to give a very rapid descent, so that in
the course of half an hour the bottom will be reached at a
depth of 2,000 or 5,000 fathoms. The person in charge
watches a counter (the indicator, ¢), and for every 250 fa-
thoms (that is, every 250 turns of the wheel) he adds such
weight tothe brake cord asshall add 3 1bs. to the force with
which the sounding wheel resists the egress of the wire.
That makes 12 1bs. added to the brake resistance for every
1,000 fathoms of wire run out. The weight of every 1,000
fathoms of wire in air is 143} Ibs.

In water, therefore, the weight is about 12 1bs. ; so that
if the weight is added at the rate indicated, the rule will
be fulfilled. Soit is arranged that, when the 34 lbs. weight
reaches the bottom, instead of there being a pull, or a mo-
ving force of 24 1bs. on the wire, tending to draw it through
the water, there will suddenly come to be a resistance of 10
1bs, against the motion. A turn or two and the drum comes
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WHITE'S DEEP SEA SOUNDING APPARATUS,

per, or isheld by & couple of men with canvas or leather
protection for their hands. The drum is then run inboard
again, and the wire is led over } circumference of the caster
pulley, I, then passed over the auxiliary hauling-in pulley,
K, o0 as to make § or 1} wurns before it is coiled on the drum.

The tube in the end of the sinker, if fitted witha valve
door, brings up a specimen of the bottom. As the wire
comes in, it may be partially dried by rubbiog it with &
piece of canvas; and as it is being coiled on the drum, to pre-
serve it from rusting it is drenched occasionally with oil.
When not in use the drum is kept in a bath of oil. It was
formerly the custom to apply s solution of caustic soda in
the same way, but the oil has superseded it.

This is the complete apparatus for deep sea sounding, but
a simpler affair will suffice for soundings of even 1,000 fa-
thoms, and especially for flying soundings from telegraph or
mail steamers approaching land, With the wire three men
can do the work in a small fraction of the time; the sounding
is surer, forthe wire goes down very sheer; and ditficult ma-
neeuvering of the ship in rough tides, to keep her over the
line, isavoided during hauling in, because the lateral friction
of the wire to its passage through the water is so small com-
pared to that of the hempen line. A sounding in 2,500 fa-
thoms, which would engage several men and a donkey en-
gine, require very alcrt handling of the ship, and occupy
from four to five hours, can now be done by three men in the
space of about forty minutes.

rally known that water from artesian
wells, so pure from organiec pollution,

gy 5 i 'wl:;.— sometimes contains sulphate of magne-
~s ot {b“‘a sia and other salts to such s degree as to

7 be positively Injurious. On the other

) hand, in some districts in Holland whers

d: there is only raln water to be obtained

for drinking purposes, softening and
distortion of the bones are frequent.
That, as shown by the experiments re-
ferrad to by Mr, Cooper, the use of na-
tural waters may tond to alter the struc-
ture of our bodies, introduces another
element into the much vexed question
88 to the proper source whence to draw
the supplies of potable water for towns,
by showing that the inorganic impuri-
ties of water are of more importance to health than they
have been usually considered ; while it lends support to the
opinion that the same conditions have something to do with
the goitre and other glandular affections endemic over cer-
tain regions.

ENGINEERING IN NEW ZEALAND.

We publish herewith a view of a bridge, designed by Mr.
J. Millar, of Dunedin, New Zealand, to carry the Otago
Great Northern Trunk Railway over the Waitaki, a river of
great width, and liable to considerable variation in depth of
water. The bridge consists of 28 bays, each of 133 feet
from center to center of piers. On one side an extra span of
45 feet leads the general road traffic upon the bridge, as
shown, the rail level being on the top, and the road level at
the bottom, of the Warren girders, which compose the long
structare. The river, which is, in times of low water, re.
duced so much in volume that the bed is exposed in banks
of shingle, as shown in the engraving, is greatly flooded at
the season when the snow melts from the mountains, and
passes down in torrents. At such times the width of the
river is increased to a mile, and the water rises toa level
within 5 feet of the level of the bridge.

Hare should never be put in mortar until a few days
before the material is used, as the lime will socon destroy
it
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‘the most powerful explosive in use. In
ting, whore very violent effects are required, it
others. lu spite of the many accidents that
1 with it, It has been found to be so valuable
has steadily and largely increased.

s
is liquid form Is & disadvantage, except under favorable

J  circumstances, as when made at the place where it is to be

em 1t, however, foriwus the essentinl ingredient in a
pumberof solid mixtures, which will be taken up farthor on.
When used in blasting or similar work, it is usually put in
tin cans or cartridge cascs,

Since nitro-glyoerin is so readily detonated, it has the ad-
vantage of not requiring strong confinement. Even when
freely exposed,it will exert violent effects, such as broaking
masses of rock or blocks of iron. So, in blasting, it re-
quires but little tamping. Loose sand or water is entirely
sufficient.

The relative force of nitro-glycerin is not easily esti-
mated, since the effect produced depends greatly on tho cir-
cumstances. Thus, a charge of nitro-glycerin in wet sand
or any soft material will exercise but a slight effect, while
the same charge will shatter many tuns of the hardest rock
In the former case much more sand would be thrown out
by a slower explosion, which would gradually move it, than
by the sudden violent shock of the witro-glycerin, which
would only compress the materinl immediately about it. But
in the hard rock, the sndden explosion 1s much more effect
ive than the same amount of force more slowly applied.
Roughly, it may be said that nitro giycerin is eight times as
powerful ns gunpowder, woight for weight.

Products of decomposition: On explosion, nitro.glycerin is
resolved entirely into the gases carbonic anhydride, water,
nitrogen, and oxygen, the last named appearing only in small
quantity. Il explosion is imperfectly accomplished, oxides
of nitrogen are formed, and the total quantity of gasis les-
sened. I fully exploded, no disagreeable or poisonons gases
are given off,

NITRO-GLYCERIN PREPARATIONS.

The explosive proparations containing nitro-glycerin will
be taken up in this place, since they are but forms in which
nitro-glycerin itself is presented for usa. Their explosive
power is derived from the nitro-glycerin in them; so that
they are not explosive mixtures in the sense in which that
term has been employed in these pages.

Inall of them nitro.glycerin is present as nitro-glycerin,
but it is mixed with some absorbent substance or vehicle. In
this way a solid or semi-solld substance is obtained, which is
muach more convenient and saferto use than the liquid itself.

DYNAMITE.

In dynamite, tho absorbent is usually a natural silicious
earth. Deposits of this silicious earth are found in many
places, notably in Hanover. From the Hanover earth, the
origioal dynawite was made. This silicious earth, or Kiesel-
guhr, Is a fine white powder, composed of the skeletons of
microscopic animuls (infusoria). It has a high absorptive
power, being capable of taking up from two to three times
its weight of nitro-glycerin without becoming pasty.

Artificially prepared silica has been proposed by the writer
as & substitute for the natural earth, and has been used at
Newport with good results. This silica is prepared by
precipitating it from a solution of sodium silicate (water-
glass) by sulphuric acid, washing, anddrying. Its absorbent
power is a little less than thet of the natural earth, but it re-
tains the nitro-glycerin very well.

The process of making dynamite is very simple. The ni-
tro-glycerin is mixed with the dry, fine powder in a leaden
vessal with wooden spatulas,

Dynamite has s brown color, and resembles in appearance
moist brown sugar. It usually contains from sixty to sev-
enty-five per cent of nitro-glycerin. In this country, dynam.
ite is made and sold under the nume of giant powder.

The explosive properties of dynamite are those of the
nitro-glycerin contained in it, as the absorbent is an inert
body. It freezes at the same temperature as its nitro.gly-
cerin, 10 & white mass. If solidly frozen, it cannot be fired ;
but if looss and pulveralent, it can be exploded, although
with diminished violence. It can be thawed by placiog the
vessel containing it in hot water.

The keeping qualities of dypamite are those of the nitro
glycerin it is made from. It is safer becauss it avoids the
liquid condition. and from its softness it will bear blows
mach better. Exudation must be guarded agsinst. There.
fore, it must not contain too much nitro.glycerin, especially
if it is liable to be exposed 10 comparatively Ligh tewpers.
tares, which tend to make the nitro.glycerin more fluid, and
corsequently less easily retained.

The firing point of dynamite is the same as of its nitro.gly-
cerin. If flame is applied w0 it, it takes fire and burns with
& strong fame, leaving & residue of silica. It Iy not sensi.
tive to friction or moderate percussion.

Mode of firing: Dynamite is fired by a fulminate fuse,
Guapowder will fire it, but not with certsinty, and the effect
obtained is much less than when the stroanger agont s om-
ployed.

Use and relative foree: Dynamite is the best of the nitro.
glycerin prepurations, and Is indeed the best form in which
nitro.glycerin can be used. It has earned s good reputation
for mafety, In spite of the horror usually excited by nitro
glycarin, or anything connected with it. It containg more
of the sxplosive agent than the other nitro.glycorin prepara.
tlons, wod is therefore stronger.  Safer than the liquid nitro.
glycerin, from |w mechanical condition, it is not complionted
by the admixture of substances which may exercise injurl.
oun effvoty,

Scieatific American,

It is used for blasting and other purposes instead of nitro-
glycerin. It is now extensively employed In mining and
quarrying with excellent results, and its use is constantly
increasing. Much more effective than powder, it is practi-
cally safer, since it is not liable to explosion by sparks or
flames, Carelessness is therefore less likely to be followed by
accldent. Formilitary purposes, also, itis largely employed.
The explosive force of dynnmite is, of course, that of the
nitro.glycerin contained in it. If it containg seventy-five
per cont, its comparative force may then bo approximately
statod at six times that of gunpowder, weight for weight,
DYNAMITE NO, 2,

Dynamite proper contains only nitro.glycerin and the sili-
clous absorbent. Mixtures containing other substances are
sometimes included under the same name.  The troe dynam-
ite is often called dynamite No. 1, and the others dynsm-
ite No. 2, ete., or receive fanciful names, All these mixtures
contain less nitro-glycerin than the No. 1, so that they cost
less per pound, but of course they are proportionately less
powerful, Possibly they may sometimes be of use.

The following are varieties of No, 2 dynamite made in
England, according to the report of the Select Committee of
House of Commons on explosive substances, June 26, 1874:

Per cent, Peor cent,

Niteato of soda.............. 6000 | Nitrato of potush..... .... 100
IRIRITITI 2T s Fos r&e T8 s s ban <100 | FPAYRMIN, oy vivoveinn, sxddnannve 100
Charcoal or conl dust....... 400 | CHANOORL: o vvanisadsvsianesise 10°00
Nitro.glycorin. . ..o.oooinnan 2000 | Nitroglyecorin .....coov vove 18+00
100-00 10000

It is hard to see any advantage in these mixtures except
that they are cheaper, and might be applied to uses where
the great violence of the larger amount of nitro-glycerin is
not needed, and yet a sharper explosive than powder is
wanted. It is improbable that any useful effect is ubtained
from any other ingredient than the nitro-glycerin. Those
containing deliquescent salts (nitrate of soda, for example)
are objectionable from their liability to exudation. All of
them will be injured by water, which dissolves the salts,
which are the principal ingredients,
It is oasy to see that the number of such mixtures that
might be wade is very great, for almost any dry salt or pow-
der may be taken as an absorbent.* No special value would
attach to any of them. The only requisites would be that
the absorbents should not exert any injurious action, and
that no more nitro-glycerin should be present than could be
perfectly retained at the highest temperature that would
probably be experienced,
Many of these mixtures have been proposed and made,
but it is undesirable at the present time to touch upon more
than a fow of the most prominent, which will serve as ex.
amples.

LITHOFRACTEUR.
Lithofracteur is a mixture which, according to Trauzl, has
the composition :

Per cent,
L R i R S Y 5200
e e R R A T Ty e T e 3000
(2 A e S e RS T L X T T s 2w
BOGR BRIDBAY. . ... oot dvs e b ac o r oy s o b os 400
B I A R e e s E e IR S PO PR s A oen 200100

or barium salt is used, and variations made in the quantity
of nitro-glycerin present. Like all the nitro-glycerin prepa-
rations, lithofracteur has no necessarily definite composition,
being merely & mixture made according to the caprice of the
manufacturers, as shown by expecriments with lithofracteur
in Englund by a special committee. Experiments in 1872
with a lithofractear containing 067 per cent of nitro-glycer-
in showed great liability to exudation. In 1878 the manu-
facturers submitted another sample of 47'5 per cent, which,
of course, retained the nitro-glycerin much better.

This preparation is made by Krebs Brothers & Co., in Col-
ogne, and has been used to some extent in Europe. Itis
claimed by the makers that the other substances (coal, salt-
peter, and sulphur), mixed with the nitro.glycerin, increase
the quantity of gas delivered, and, therefore, the explosive
force. This is not, however, correct. Nitro.glycerin is so
sudden in its explosion that nothing can be added to it from
the slower burning of any of the other combustible ingredi-
ents, which are present in comparatively small amount, and
in bad proportions. Neither does the presence of these sub-
stances sdd anything to the safety of the mixture, They
tend to lower its firing point, and render it more easily ex-
ploded.

Lithofrasteur must be regarded as inferior to dynamite
proper, ospecially for military purposes. It is much more
liable to exudation.

The mixtures known in this country as giant powder No.
2, rend.rock, ote, and those already spoken of under the head
of dynamite No, 2, are similar to lithofractenr; but in them
the siliclous earth is genorally omitted.

DUALIN,

Dualin is & mixture made by Carl Dittmar, & Prussian, of
nitro.glycorin, sawdust, and saltpeter, in about the propor-
tions :

Per cont,

Nitro-glyocorin, . oo

TIDG SRWAUIE: ¢ 5=« 900 s os oxcweday b ssFTREL 0w

Saltpetor, . 20
100:00 (Trauzl.)

* During the slege of Paris. to 180, nitroglyoerin and dynamite wore made
In the ity In considerablo quantity for military purposes. The glycerin was
ohtatned from the oandie factories, but of oourss the slllolous earth was 1n-
attainable, Many exporiments wore madoe to discaver 0d abmorbent,
Pulvarized briok, tripolt, eharcoal, magnosis, chalk, I.mp‘bmk. aud othors
were releotod ax not possessing suficlent sbsorptive powers, Floally, the
ashoof the cosl used for gas-making wun UEupon, TUls was s white powder
uvu ::l'yI u":;m r'ulmllol‘ uln':mlln|u’n ul'l;nlc.u'nl capabilo of taking up twice ita

HIROL OFf nitro-glycorin, without bedsomin, J . mad:
was oalled dynamite, A SRR IRt "
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This preparation is also inferior to dynamite. The saw.
dust and saltpeter have much less absorptive power than the
silicious earth, and retain the nitro.glycerin comparatively
feebly. Its firing point is said to be considerably lower than
that of dynamite. Also, its lower specific gravity is a draw.
back.— Professor Hill's** Notes.”

PRACTICAL MECHANISM.

BY JOSHUA ROSE.

Nosnen XXX11.

BORING BARS AND TOOLS.

A very important consideration with referencetoboﬂn‘
bars is the position which the cutters should occupy towards
the head or the body of the bar. We have already been over
the same ground with reference to parting or grooving tools
for lathe work, cutting tools for planing work, and cutters
for cutting out holes of a large dinmeter in boiler plates ; but
there are o many prinelples involved in the shape and hold.-
ing position of catting tools, so many variations, and so many
izstances in which the reasons for the adoption or variation
of aprinciple are not obvious, thut it is of vital importance
to specify, in the cuse of each tool, its precise shape and
position of application, together with the reasons therefor:
the field of application being so extensive that the memory
can hardly be relied upon.

A careful survey of all the tools thus far treated upon
will disclose that, in each case wherein the cutting edge
stands in advancs (in the direction in which the tool is moving
or, if the work move, in the direction of the metal to be cus)
of the fulerum upon which the tool is held, the springing
of the tool causes it to dig into the work, deepening the cut,
and in most cases causing the tool point or cutting edge to
break ; while in every instance this defect has been cured
(upon twols linble to spring) by so bending or placing the
tool that the fulecrum upon which it was held stood in ad-
vance of the cutting edge; and these rules are so universal
that it may be said that pushing a tool renders it liable o
spring into the work, and pulling it or dragging it enables
it to take a greater cut and to spring away from excessive
duty; and thus the latter prevents breakage and excessive
spring, because, when the spring deepens the cut, it increas-
es proportionally the causes of the spring, and creates a con-
tention between the strength of the tool and the driving
power of the machine, resulting in & victory for the one or
the other, unless the work itself should give way, either by
springing away from the tool and bending, or forcing it from
the lathe centers or from the clamps which hold it
For instance, in Fig. 185, is shown A, a boring bar; B B

is the sliding head; C C is the bore of the cylinder, and 1,
2, and 3 are tools in the positions shown. D D D are pro-
jections in the bore of the cylinder, causivg an excessive
amount of duty to be placed upon the cutters, as sometimes
occurs when a cut of medium depth has been started.
Such & cut increases on one side of the bore of the work
until, becoming excessive, it causes the bar to tremble
snd the cutters to chatter, In such a case, tool and position
No. 1 would not be relieved of any duty, though it spring
to a cousiderable degree; because the bar would spring in
the direction denoted by the dotted line and arrow, E, while
the spring of the tool itself would be in the direction of the
dotted line, F. The tendency of the springof the bar is 1o
force the tool deeper into the cut instead of relleving it,
while the tendency of the spring of the tool will scarcely af.
fect the depth of the cut. Tool and position No. 2 would
cause the bar to spring in the direction of the dotted line and
arrow, G, and the tool itself to spring in the direction of H,
the spring of the bar being in a direction to increass, and
that of the tool to diminish, the cut. Tool and position No,
3 would, however, place the spring of the bar in a direction
which would scurcely affoct the depth of the cut, while the
spring of the tool itself would be in a direction to give de-
cided relief by spri away from its excessive duty, It
must be borne in d that oven s stout barof medium
length will spring considerably from an ordinary roughing:
out cut, though the Istter be of an equal depth all round the
bore und from end to end of the work. Position No, 8, In
Fig. 185, thev, is decldedly preferable for the roughing-out
cuts. In the finishing cuts, which should bo very light ones,
neither the bar nor the tool are 5o much affected by spring-
ing; but even lere position No. § maintains its superiority,
because, tho tool being pulled, It operates somewhat ns s sora-
per (though it may be askeen in shapeas the other tools), and
hence it cuts more smoothly. It possesses, it Is true, the

ther out from the holding clamp, and the tool Is ho,he"'m!)gp

apt to spring ; and in cases where the diameter of the l]lﬂm K
Ry
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defoct that the distance from the cutting point stands fur
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head Is much loss than that of the hole t5 be bored, this de. '
fock may possoss Importance, and then position No., 2 may be
preferablo; but it is an error to ‘employ a bar of small diam.
etor compared to that of the work.

To obtain the very best and most rapld result, there should
be but little space between the sliding hoad and the bore of
the work ; the bar itself should be as stout us is practicable,
leaving thoe sliding head of sufficient strength: and if the
bar revolves in journals, these should be of large dinmeter
and with ample facilities for taking up bath the diametrical
and end play of the boxes, since the one steadies the bar
while it is performing boring duty, and the other while itis
faclog off end faces, as for cylinder cover joints. The
feed of a boring bar, which is slight in comparison to its
duty, will range at from 80 to 40 revolutions to an inch of
‘tnnl: while that of a stout bar, held in large and closely
fitting journals, may be about 20 revolutions por inch of tool
Aravel for roughing-ont ecuts, and 4 revolutions per inch of
‘travel for finishing cuts, which muy bo mado to leave the
work very smooth indeed.

The tools employed for the roughing cuts should not bave
a broad cutting surface, and should have a little frontrake,
as shown in Fig. 136, A belng the cuttiog corner. For the

q.136.
Y
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finishing cuts, the same tool may be employed, the end be-
ing ground to have a broad level cutting surface along the

edge, B, as shown in Fig. 187. These tools should be made | &

g

I

of the best quality of steel, and hardened right out, that is
to say, not tempered at all.

The lip or top rake must, in case the bar should tremble
during the finishiog cut, be ground off, leaving the face level ;
and if, from the bar being too slight for its duty, it should
still sither chstter or jar, it will pay best to reduce the revo-
lutions pet minute of the bar, keeping the feed as coarse as
possible, which will give the best results in a given time.
In cases where, from the escessive length and smallness of
the bar, it Is difficult to prevent it from springing, the cut-
ters must be made as in Fig. 138, having no lip, and but a

¢ N
e
\

,g
¢

small amount of cutting surface; and the corner, A, should
be beveled off as shown. Under these conditions, the tool is
the least likely to chatter or to spring into the cut, especial-
Iy if held in position No. 8, in Fig. 185; for a teol which
would jar violently in position No. 1, would eut smoothly
and well if held in position No. 8.

The shape of the cutting corner of & catter depends en-
tirely upon the position of its clearance or rake. If the edge
forming the dismeter has no clearance upon it, the cutting
being performed by the end edges, the cutter may be left
with & square, slightly rounded, or beveled corner: but if
the cutter have ~learance on its outside or diametrical edge,
as shown on the cuttersin Fig. 185, the cutting corner should
be beveled or rounded off, otherwise it will jar in taking a
roughing cut, and chbatter in taking s moderate cat. The
prineiple Is that beveling off the front edge of the catter,
as shown in Fig. 188, tends greatly to counteract s disposi-
vlon to either jarring or chattering, especinlly as applied to
brass work.

The only other precaution which can be taken to prevent,
in exceptional cases, the spring of a boring bar in to provide
s beating st each ond of the work, as, for instance, by bolt.
ing 10 the end of the work four iron plates, the ends being
hollowed to fit the bar, and being so adjusted as 1o barely
touch it; s0 that, while the bar will not ‘be sprung by the
plates, yot, if it tends to spring out of true, it will be pre-
vented from doing 8o by coutact with the hollow onds of the
plates, which latter should have & wide bearing and be kept
wall lubricated.

14 sometimes happons that, from play in the journals of
the machine, or from other causes, a boring bar will jar or
chatter at the commencement of & bore, and will gradually
coane 10 do 30 s the cut proceeds and the cutter gots & broad.-
or bearing upon the work. Especially i thix liable to occar
in using cutters having no clearance on the dlametrical edge;
because, 80 soon as such & cutter has entered the bore for »

ahort distance, the diamotrical odge (fitting elosely to the
bore) nets as a guide to steady the cutter. If, however, the
cuttor has such cloarance, the only percoptible reason s that
the chattering ceases as soon as the cutting edge of the tool
or cutter has lost its fiberous edges. The natural remedy for
this would appear to be to apply the ollstone ; this, however,
will either have no offect ghminke matters worse. It s, in-
deed, a far better plan to take the tool (after grinding) and
rub the cutting edge into a plece of soft wood, and to apply
oil to the tool during it first two or three cutting revolu-
tions. The application of oll will often remedy a alight
existing chattering of a boring bar, but it ix an 'nxpcdlonl
to be avoided, if possible, since the dinmeter or bore cut with
oil will vary from that cut dry, the latter boing a trifle the
larger.

The considerations, therofore, which determine the shnpe
of a cutter to be employed aro as follows * Cutters for uye on
a certain and unvarying size of bore should have no clear:
ance on the dinmetrical edges, the cutting belng porformed
by the eénd edge only. Cutters intended to be adjusted to
suit bores of varying diameter should have clearance on the
end and on the dismetrical edges. For use on brass work,
the cutting crown should be rounded off, and there should
be no lip given to the cutting edge. For wrought iron, the
cutter should be lipped, and oil or soapy water should bo
supplied to it during the operation. A slight lip should be
given to cutters for use on cast iron, unless, from slightness
in the bar or other causes, there is u tendency to jarring, in
which case no lip or front rake should be given,

SMALL BORING DAKS,

In boring work chueked and revolyed in the lathe, such,
for instance, as axle boxes for locomotives, the boring
shown in Fig. 130 is an excellent tool. A represents a cut-
ter head, which slides along, at a close working fit, upon the
bar, D D, and i¢ provided with the cutters, B B B, whichare

fastened into slots provided in the head, A, by the keys

length, the remainder being plain, to fit the sliding head.
One end is squared 1o receive a wrench, which, resting
against the bed of the lathe. prevents the bar from revolving
upon the lathe center, F F, by which the bar is held in the
lathe. G G G are plsin washers, provided to make up the
distance between the thread and plain part of the bar, in
cases where the sliding head, A, requires considerable late-
ral movement, there being more or fewer washers employed
according to the distance along which the sliding head is re-
quired to move. The edges of these washers are chamfered
off to prevent them from burring easil . To feed the cut-
ters, the nut, H, is screwed up with a wrench.

The cotter head, A, is provided in its bore with two fea-
thers, which siide in grooves provided in the bar, D D, thus
preventing the head from revolving upon the bar. It isob-
vious that this bar will, in consequence of its rigidity, take
out & much heavier cut than would ba possible with any bo-
ring tool, and furthermore that, there being four cutters,
they can be fed up four times as fast as would be possible
with a single tool or cutter. Care must, bowever, be exer.
clsed to so set the cutters that they will all project true ra-
dially, so that the depth of cut taken by each will be erqual,
or practically so: otherwise the feeding cannot progress any
faster than if one cutter only were employed. For use on
bores of & standard size, the cutters may bemade with a pro-
jecting feather, fitting into a groove provided in the head to
receive it, as shown in Fig. 140, which shows the boring bar
and head, the nutsand wash-
ers being removed. A A A
A represent the cutters, B
the bar, C C the sliding head,
and D D D D the keys which
fasten the cutters in the head.
The cutters should be fitted
to their places, and each
marked to its placo; so that,
if the keyways should vary
a little in thelr radias from
the center of the bar, they
will nevertheloss be trae
when in use, if always placed
{n the slot in which they were turned up when made. By
fitting in soveral sots of cutters and turniog them op 1o
standard sizes, correctoess in the size of bore may be at all
times insured, and the feeding may be performed very fast
indeed,

Fu H0.
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BORING TOOL HOLDENS,

For uso on holes 100 small to adwmit of a bar haviog a sli
ding bead, which are usually bored with a slide rost tool, a
boring tool holder may be employed to great advantage.
Such an appliance is shown in Fig, 141, A representing a
round bar shaped at the end, B, to fit inwo the tool post of
the slide rest, and having & groove across the diameter of the

end, C D, 1o recelve a short tool. The slot and tool may be

—— ——

shown. The bar, D D, has & thread cut upon part of its
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either square or V.shaped, the tool being locked by a wedge,
It s obvious that, instend of shaping the end, B, as shown,
the bar may be held (if the slide rest hesd is provided with
clamp instead of a 100l post) by two diametrically opposite
flat faces. For use in holes of from two to eight inches bore,
such an appliance is invalaable, especially if the hole to be
bored is of unasusl depth ; beeause the bar may be made
very stout in proportion to the size of the bole, and will,
shenforo, stand a depth of cut avd a rate of feed totally
impracticable with an ordinary boring tool, and will net
spring away townrds the back end of the bole, as boring

n'g.m.
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tools are apt to do. Furthermore, the cutting tools, being
small, are easily forged, ground up, and renewed when worn
out; and the bar maintains its original length, which may
be made to suit the depth of hole required to be bored : while
n boring tool becomes shorter each time it requires reforg-
ing.

The shape of the cutting tool may be as shown at D, Fig. 141,
or such other as the nature of the duty may require. For
truing out broad recesses in large work, the slot in the end,
C D, may be made large enough to receive two teols, one to
turn the inside and the other the outside of the recess.

For use upon holes of a large bore, or upon outside work,
in which the tool requires to stand out far from the slide
rest, the tool holder shown in Fig. 142 should be employed,

the tool box, A A, being long enough to receive two of the
set screws, B.

The Value of Vivisection,

While the practice of vivisection cannot be defended when
the torture is inflicted on lower animals, simply to exhibit
truths already fully settled and demonstrated, its utility in
original investigation cannot be contradicted. This is smply
proved by the results to which it has lead. In sumwing up
the benefits to practical medicine accruing from vivisection,
in a speech recently delivered before the British Medical As-
sociation, the president of that body, Sir Robert Christison,
noted among others the following:

By means of the most extended series of vivisection on
record, Orfils placed toxicology on a sclentific basis, and gave
to the world a knowledge of the action of poisons which has
been directly instrumental in saving thousands of lives. To
experimentation on animals as to the nutritive value of zon.
nitrogenous substances, the goodly fellowship of anti-vivi.
sectionists who have a tendency to gout or gravel owe the
nceurate dietetic treatwent of their ailmeonts. Sir Robert
himself discovered through viviseotions the mode in which
oxalic acid poisons, and the means of counteracting its effects;
determined the rapidity of setion of prussic acid ; ascortained
by experiment, first upon himself and subsequently upon ani-
mals, the physiological and toxie effectsof Calabar bean, now
largely and usefully ewployed in medicine; in an important
medico-legal case he established the guilt of the accused by
proving upon animals the fatal action of laburouw bark, the
substance administered, the effects of which had wot pre.
viously been investigated.

To Sportsmen and Hunters,
The editor of the Forest and Stream annonnces the estab.
lishment of a most interesting exhibition st the Centennial
Exposition, 10 be held In Phlladelphin next year, where
he intends to show s genuine cawp in the forest, with o
runnicg stream—shelter tents, » veritable Indian bireh wig-
wam, canoes, eto , ete. Every department will be complete,
and genuine Indlans snd trappers have already been en
gaged 1o superintend each one. Anything that comes within
the province of his Interesting journal will be welcowe to &
place, whother old relics or new inventions, things useful or
ornamental, boats, guns, rods, dog collars, camp utensils,
life preservers, bear traps, snow shoes, lariats, wigwams,
buckskin suits, wampum belts, portable stoves, Indian
scalps, pel‘s and bornw, jack lamps, moccasins, tents, rabber
goods, stable furniture, rare birds snd animals, fruits and
plants, trolling tackle, bats and balls, billiard tables, aqua.
riums, and cartridge bolts,
-

RecextLy, off Wicklow, Ireland, the British ironclad
Iron Duke ran into and sunk the ironclad Vanguard. cn't
fog. Both ships wereof 6,000 tuns bunden, plated wilh |
inch iron, and carried 14 guns each, No lives were lost.
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~ IMPROVED ADDING PENCIL,
We illustrate herewith an ingenious and quite useful in.
vention, the object of which is to facilitate the labor of ac.
conntants in adding up long columns of figures, Itis a mi

machine, which performs its work whb[

Feientific Qmericun,

[OcToBER 2, 1875,

’dp of the glass. Window sashes, such as are used for Iy correct, and one cause, and that perhaps the most prolific
| eabin windows or skylights, will answer the purpose as well | of boller explosions, the false gage, is rendered impossible,

| an shoots of glass, care being taken to cut away the framing,
| %0 as to make wood and glass, on the underside, level.

The ususl method of testing gages, by means of the test
gage and pump, is relinble only so far as the test gage

The device is exposed to the sun, and the effect of the rays | itself is free from error; it is not an absolute trial of the in.

{lin. der examination, asis claimed to be the case
unfailing sccurscy and without requiring any thought on  Is to evaporate the water, which condenses on the under  strument un 5
the part of the operator, other than that involved in noting | side of the glass, flows down into the channel, and Is caught | when the novel device, represented in the aonexed engre-

that a pointer points to the proper figure to
be added. In shape it resembles a pencil,
being no larger, and as oasily manipula.
ted.

As shown in the hand in the engraving,
the device has & metal case which is pro.
vided with a longitudinalslot. Within the
case, represented in section in Fig. 2, is a
cylinder, A, grooved spirally, and having
figures, marked beside the grooves, ranging
from 1 to 700, this last number being con-
sidered as probably as large as any one
column of figures in a ledger will aggre.
gate. In the groove, which serves us a
guide, is an indicator, B. Below the cy
linder is a pinion, C, the teeth of which
enter similar teeth on the lower edge of the
cylinder, so that when the pinion is turned
the cylinder rotates within the case. The
pointer of the pencil is connected, inside the
case, with arack, D, upon which is an in-
dieator, E, working in a separate slot and
ranging along a scale marked with the di-
gits. The teoth of the rack engage with a
wheel attached to the pinion when the
rack is pushed up, but not when the rack
is forced down by the reaction of the spiral
spring within the cylinder,

In addiog a column of figures, the operas
tor presses the point upon the first number
until & corresponding number is noted by
the digit indicator, E; thus, in the engra.
ving, the point is pressing on 5, and thein.
dicator shows the same number, This, of
course, involves the pushing up of the rack and the turning
of the pinion, the revolution of the cylinder, and the conse-
quent guiding of the indicator, B, a short distance up the
spiral groove, said distance being in proportion to the total
length of the spiral groove, a5 6 to 700. The operator then
raises his point, the spring forces the rack back, without
turning the cylinder, so that the digit indicator returns to
0, while the upper indicator remains at 5. The next figure,
8, in the column is tonched, and the digit indicator is carried
to 6, the upper indicator is carried forward as before, but
starts from its present location, namely, 5, so that at the end
of its movement it will have traversed a total distance of 11,
denoted by the numbers placed on the cylinder. Thisopera
tion is repeated for every figure of the column ; and when all
bave been touched, their sum is shown by the position of
the indicator, B. By tarning the piece, F, and rotating the
cylinder in the opposite direction, the indicator, B, is now
carried back 10 zero, ready to begin a new column ; or if there
be any number to carry from one column to another, instead
of being set back to zero, it is adjusted to that number, so
that that is added in, &s it should be, with the next sum.

It will be seen that there is simply no possibility of error
in the operation, unless the user deliberately sets the digit
indicator, E, to the wrong number. A litile practice will
enable him 10 cause that indicator, however, to stop at the
right figure almost instantly, so that the columun will be cast
up nearly as quickly as he can touch the separate figures,
and, as claimed by the inventor, much quicker than the ave-
rage arithmetician can perform the same mentally, Inter.
ruption during the computation is noannoyance, and, indeed,
the motion may proceed almost mechsnically while engaged
in conversation. Or he may stop work in the middleof a
eolumn, astend to other matters, and resume it after any
period of time. So long as the pencil is not altered in the
interval, the resulis will be absolutely correct.

Patent pending through the Scientific American Patent
Agency. to Messrs. Marshall M. Smith and Fletcher W,
Potts, of Verdi, Washoe county, Nevada. Patents are also
being secured in foreign countries. For exclusive right for
United States, Siate rights, and other particulars, the inven
tors may be addressed as above stated.

CHANGING BALT WATER TO FRESH,
A gimple device is described in Les Mondes for changing
sen water into drinkeble wator, which deserves to be widely
known, and which might be the means of saving an immense

| 2
pE———— e
A — i

amount of suffering to people wreoked at yes, The DOCESHATY
portions conld easily be got together befors abandoning n
ship and takingto araft. The engraving glven herewith, pre

pared from the description, will render the Intter more clenr,
A shallow box, A, Is made, 14 feot long, 2 feet broad, and
about 0§ Inchies deep. The sides nre no inclr or more thick
and well caulked. Into this, salt water In poured 1o xn ineh in
depth, and glass, 13, is 1ald over the top st an inclination of an
foch and & balf. A chaonel, C, is added below the lower

SMITH AND POTTS' ADDING PENCIL,

by a vessel, D. After condensation the water of course is
fresh. It is stated that, with a glass 8 feet 2 inches square,
2 gallons of fresh water per day may easily be condensed,
under & hot sun, from salt water.

German Fish in American Wators,

Although the efforts to import shad eggs from this coun-
try to Germany have thus far proved unsuccessful, such has
not been the case with the attempts to transport German fish
hither, The North German Lloyds steamer Hermann
recently brought to this port sixty carp and forty golden
tench, in fine condition, only one fish having died on the
voyage. The travelers were met at the whart by Professor
Baird, of the Upited States Fish Commission, who placed
them in tanks of fresh water and sent them to Druid Hill
Park, in Baltimore, Md., where they now are. The fish are
mostly yearlings, and it is intended to keep them in their
present location, using them for breeding and distributing
them throughout the warmer waters of the Southern States.
The experiment is one which pisciculturists are watching
with the liveliest interest, since the carp especially is a very
valuable fish for the table. The first distribution will be
made, it is expected, in about & year.

‘WOOD'S PATENT SQUARE-INCH TEST VALVE.

To introduce the below described invention with remarks
about the general unreliability of steam gages, and the dis-

astrous consoquences attributable to false indieations by the
same, would only be to rehearse facts with which every en-
gineer and steam usor Is fully conversant. No man, we be:
llove, bas ever had charge of a steam boller, even for an
hour, without thinking that, on the correctnoss of the nesdle
quivering on the dinl before him, the safety of hlmself, of
otbers, perhaps of milliops’ worth of property, depended ;
and if such thoughts should father the desire to know the
certainty of the gage, such would be but the result of his
natoral instinet toward self.proservation. Pat into that

man's hands, however, s simple devieo by which, In five mi.
nutes, he can assure himself that the Instrument is absolate-

vings, is employed. The principle of the
invention is simply that of the safety
valve, It is, in fact, a valve which, weight.
od to a given pressure, lifts when thay
pressure is applied ; being connected with
the gage, that latter should indicate the
same pressure; if it does not, the amount
of error is obvious,

The apparatus, which is shown taken
apart in Fig. 2, consists of a brass base,
provided with a pipe, A, to be connected ty
a pump. At B Is a hardened steel valye
and seat, the Iatter having knife edges for
the valve to rest upon, and being made ex .
actly one gquare inch in area. There is a
guide stem on the seat to enter a hole in
the valve and so guide the same; and the
water pipe, A, it will be noticed by the di-
rection of the dotted lines, has its aperture
directly under the valve. The valva, when
in place, makes a tight joint with the knife
edges, and the pressure beneath is confined
until it exactly balances the combined
weight of the valve, yoke, C (which rests
by a pointed projection upon the valve),
and any extra weight which may be sus-
pended from the lower hook of the yoke

The mode of operation will be better un-
derstood from Fig. 1, which represents the
weighted yoke in place, andat the same
time the test pump and test gage, which
may be purchased from the manufacturers
below named, with the test valve. D is
the pump, in the reservoir of which water
is poured; aud by turning the screw, pressure is caused
beneath the valve and also in the test gage, E, and in the
gage under examination, which is applied at F. The pieces
of iron, ete., attached to the lower end of the yoke are pre-
viously weighed, so that the valve must lift and the water
escapo by the overflow pipe, G, the moment such known
weight is exceeded by the water pressure. The limit, there-
fore, cannot be overstepped, and hence the gage under ex--
amination and at the same time the test gage should each
indicate a pressure equal to the weight atiached to the yoke,.
plua, as before stated, the weights of yoke and valve.

The device is simple, easlly oporated, and reliable. It is
sold for $18.

Patented to Edwin A. Wood, through the Scientific Amor-
ican Patent Agency, Soptomber 22, 1874. For further in.
formation, address the manufacturers, the Ution Steam Gage
Company, Utica, N Y.

New Stoel Works,

Tho new Edgar Thomson Steol Works at Pittsburgh, Pa,
were duly opened on September 4, In the presence of sevoral
hundrod invited guests, The latest improyements are intro-
duced throughout the establishment, For exswmple, red hot
ingots of steel, welghing & tun, are transforred from tho truck
to the rolls by one man. The great saving in manual labor
and the superior excellence of the metal produced will en.
able this concern to distance all forelgn competition, One
of the tests of the stes] at these works In to fix one end of o

railrond rail, and by menns of & wheel at tho other end twist
the rail twice, which Is done without fracture of the rail,

REMARKABLE SwimminG, —A girl of fourteen, named Beck-
with, daughbter of the champlon swimmer of England, re
cently swam from London Bridge to Greenwich, a distance
of over five miles, in one hour and elght minvtes. This Is.

believed to be the fastest swimming on record,
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ficlal ; but physical culture In excess s as certainly baneful
and Injurious to the system. The preseat tendescy ls w0
ward the extreme ; and, a8 exemplified in the repeated fail
ures of overtrained athletes at the moment of trial, the ro
sults reached are exactly the reverse of those sought. The
reason Is undoubtedly to be found in the mistaken theory
which impels the development of only thoss muscles which
are to be used In the contest—a theory which neglects the
equally important trath that, afterall, the haman body is
but a beautifully organized machine, and, like every other
plece of mechanism, its ultimate strength, as a whole, is
only equal to the strength in its weakest part, If, therefore,
wo create an abnormal growth of arm muscles for rowing,

sxurcins), | was compelled 0 devise some WAy 0 cultivate
the strength and sadurance of certain kinds { pationtis
without a4 the same time dispropgortonately e ng helr
Gefvous enaryies “) machise (In wse wix yeurs o = ¥y of
foe) doos It better than auything slse known w0 we: sad |
fenl able 1o sy that if oarsmsn—af MNagnt. or professlouals

would carefully cultivate the nerve esnters by Ufddsg in s
prescribed manner everyday they would sccomplish more,

and with less waste, than without the machine
The appearsoce and construction of the machine referred

combined, with & maximam reststance of from 800 o 1 200
ibe. ; and Fig. 2 Is the family machine, constructed wiu
spring alone, having & resistance of from 200 w &N
lbs

give elasticity to the LIt when rmaisiog s dead welght froo
she Hoor
side of the table, and guides an interior tubular piston that
s connected with a yoke sliding on the outside of the socket
tube, and resting on a collar at the lower end of the same.
A second pin connects the lower part of the sliding platon
with u slotted and weighted tabe which slides between the

]

socket tabe and piston, and which may be adjusted higher or |

lower on the latter, so that the weighted tabe may be ralsed
| at any desired moment of lifting the piston. The yoke cur-
ries a powerful spiral spring which s compressed by mising
the bandle, and also slde arwms, having vertical rods and
small side handles. The latermediate tube carries on its
base collar & number of detachable weights which allow not
only of the adjustment of the apparatus to any degree of
spring and dead weight action combined, (but also by the
higher or lower setting of the weighted tube) the raising of

o will be understood from the engravings. Fig. 1 represents |
the apparatus arranged for complete spring and doad welght |

The table logs are supported upon springs, In order to |

. :
A slutted tubular socket is attached 1o the under

For further particalars address the joveator e W H

Knight, 61 Pleasant street, Worcester Mass
pa—— - -

A MODEL VILLA
We have remarked of late & growing tendency on the part

of architects and builders to abandon the stiff and ungainly

models of raral architecture, and substitute therefor much
more tasteful snd ornate designs. There are fow buildings

| 50 severely ugly as those of the coaventiomal types so com-

mon in New Englacd towns We mesn first the square
box, the perfectly cublcal shape of which is relleved only by
s little cupols perched matbematically in the middle of the
roof, looking as useless as it Is oul of plsce ; second, the In
numerable attempts to duplicate the Athenian Parthencs, by

R L R St b S0 s

~ ~ - ~— 2
T ———
e T

A B

B e e T

-




th hhm, and thus darkening, by the over-
“all the front windows of the upper stories; and
sph efforts to rival the modern French con-
¢ imitating the iron and stone mansards and
; , in wood and on a much reduced scale, too fro-
quently in entire incougruity with all the surroundings. In
 constructing larger country dwellings, the same models, en-
larged, have been kept in view, so that it is no nncommon
sight to find the vills, standiog in the midst of its score of
acres, duplicated in the cottage, cramped in a twenty-five foot
lot, or the cottage repeated on a magnified scale in the more
residence.

So many excellent plans have been published for country
homes that we are led to believe that a genuine taste has
been awakened for a really rural stylo of architecture, A
city hoase, with its lofty staircases and its geoeral construo-
tion carried skyward, remains a city house, to all intents and
purposes, no matter if planted in a wilderness. It suggests
cramped space and narrow limits, and not that carelessness
as regards the area covered over, which is the distinctive
feature of the country dwelling. Let the reader compare the
illustration of the beautiful villa, given herowith, with any
of the perky, stiff, tall structures which sprang up like mush-
rooms when the taste for French design became first prova.
lent here. The edifice is low and broad, suggestive of ample
hnlls and large, cool, airy rooms. It is irregular in shape, as
if it were planned for the convenience of the occupants—ad-
justing itself to their needs, and not at sll suggestive of that
hermit erab peculiarity of many people who fix on a residence
and then adjust themselves to it. There are broad windows
shaded by tasteful porches, the heavy effect of which is re-
lieved by the delicate half-Moorish tracery of their supports,
and lastly, there are the piazzas, which fill out the details of
the bare walls. Add tasteful painting, in a couple of cool
shades of brown, for example, and the embowering westeria
or other vines which trail over doors and windows, and a
dwelling is made which is in itself a picture of comfort.

It is such architecture as this that we hope to see replace
the designs so long prevalent. Taste, or rather the gratifi-
cation of it, is not necessarily expensive; for it costs no more

; —perhaps not so much—to erect either a cottage or a villa
{ which shall be graceful and pleasing in appearance, than to
“ construct tall towers, and mansard roofs, and elaborate orna-
mentation, or even the severely plain edifices which, to our
minds, serve only by their contrast to enhance the beauty of
Natare’s handiwork.

It would be an excellent plan, we think, for persons con-
templating building to have models of their houses con-
structed in paper or thin wood. Few people can obtain a
perfect idea of the aspect of any proposed edifice from the
architect’s drawiogs. Engineers very frequently adopt this
plan in building bridges and similar structures; and in thea-
ters, the scenic artist always submits pasteboard models of
elaborate set scenes to the manager and playwright before
putting brush to canvas, A good model is always prelimi-
nary to the construction of a machine—as indeed it is to al-
most every structure, except a building—and why architects
should not also furnish an embodiment of their designs in
_ the same manner has always seemed to us rather anomalous.
i -

BRITISH ASSOCIATION NOTES.

| PROFELLING SHIPS BY WAVE MOTION,

Mr. Beauchamp Tower read & paper on ““ A Machine for
Obtaining Motive Power from the Motion of & Ship among
Waves.” The machine consists in principle of = weight
supported on a spring, so that it can oscillate on the spring
through a considerable range in a vertical line. The scale
of the spring, snd consequently the natural period of oscil-
lation of the weight, can be varied at will, When it i5 so
adjusted that it synchronises with the waves,the oscillations
j become very violent, and & large amount of power can be
{ obtained from them. In practice, the springs consist of
highly compressed air pressing on the rims of hydro-pneu-
matic cylinders, and the arrangement issuch that the vessel
containing the compressed air forms the moving weight. The
sathor exhibited a design of a machine for working an sux-
iliary propeller of a sailing ship of 1,800 tuns displacement.
The moving weight in this case is 200 tuns, and he showed
by calculation that it would give about 80 horse power in the
long swell met with in the tropical calms, 260 horse power
| in average ocean waves, and more than 600 horse power in &
| heayy head sea. The space occupied by the machine com-
pares favorably with a steam engine of the same power.
] The aathor exhibited & model of the machine, which re-

cently, in & moderate sea, had yielded poworat the rate of
1§ horse power per tun of moving weight,

| WAVE MOTION

Professor Giuthrie read a paper on the mensurement of
wave motion. He said bis endeavor in various inquiries was
to determine the rate of wave progress, Thbe rate at which
the wave moved along depended very little indeed upon the
hight of the wave, nothing at all upon the breadth of the
wave, nothing upon the density of specific gravity of the

} liguid, but almost entirely upon the wave length—thiat was,
the distance from crest to crest. The learned ; rofessor de-
manstrated by means of experiments that,in circalar troughs,
the smaller the dismeter the more rapid was the pulsation,
and that the rate in different sized troughs varied inversely
a8 the square root of the diameter. It was also found that
in acircular trough s wave 50°4 inches in length traveled
inone minute over 270 feet.

UNDERGROUND TEMPERATURE COMMITTESR,
Professor Everett presented the report of the Underground

derous and palpably wooden pillars to
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Temperature Committeo, He said the committee had been
in existence for eight years, and during that time had been
engaged in trying to determine the rate of increase of tem-
perature of the rock as they went deeper into the ground.
The observations had generally been made by means of
artesian wells and mines, and he gave interesting particular,
of Investigations recently made in the St. Gothard tunnels
at Chiswick, and at Swinderly,near Lincoln. Mr. Galloway,
mining engineer, narrated the result of some observations in
mines in regard to the temperature, and Professor Everott
said he did not think that in old mines, where good ventila.
tion hiad been obtained for many years, any relinble data
with reference to the temperature of the rock could be ob-
tainod without boring tos very great extent.

THE ATMOSPHERE AND S0UND.

Professor Osborne Reynolds read a paper on the refrac-
tion of sound by the acnosphere, and related the effect of
experiments which he had recently made, with a view of
throwing light on the suobject. He had confirmed his hy-
pothesis that, when sound proceeded in a direction contrary
to that of the wind, it was pot destroyed or stopped by the
wind, but that it was lifted, and that at sufficiently bigh
elevations it could be heard at as great distances as in other
directions, or as when there was no wind. An upward di-
minution of temperature had been proved by M. Glaisher's
balloon ascents, and he showed, by experiments with the
sounds of firing of rockets nnd guns, that the upward varia-
tion of temperature had a great ¢ffect on the distance at which
sounds could be heard. By other observations he found that,
when the sky was cloudy and there was no dew, the sound
could invariably be heard much farther with than against
the wind ; but that, when the sky was clear and there wes a
heavy dew, the sound could be henrd as far against a light
wind as with it, Professor Everett remarked that Professor
Reynolds had given the most important contribution to the
subject that had been given for very many years.

SUN BPOTS AND ATMOSPHERIC FORCES,

Professor Barrett read a paper prevared by Mr. T. Moffat,
on the apparent connection between sun spots, atmospheric
czone, rain, and force of wind. The author stated that from
1850 to 1869 he discovered that the maximum and minimum
of atmospheric ozone occurred in cycles of years. He had
compared the number of new groups of sun spots, in each
year of these cycles, with the quantity of ozone, and the re-
sults showed that in each cycle of maximum of ozone there
was an increase in the number of new groups of san spots.
He algo showed that there is an increase in the quantity of
rain and the force of wind with the maximum quantity of
ozone and sun spots, and a decrease in these with the mini-
mum of ozone and sun spots.

CONSTITUTION OF THE SUN,

Professor Balfour Stewart, in an address on this subject,
said : Several new metals have been added to the list of those
previously detected in the solar atmosphere, and it is now
certain that the vapors of hydrogen, potassiom, sodium, ra-
bidium, barium, strontium, calcium, magnesium, aluminum,
iron, manganese, chromium, cobalt, nickel, titanium, lead,
copper, cadminm, zinc, uranium, cerium, vanadium, and pal-
ladium occur in our luminary

If we have learned to be independent of total eclipses as
far as the lower portions of the solar atmosphere are con-
cerned, it must be confessed that as yet the upper portions—
the outworks of the sun—can only be successfully approached
on these rare and precious occasions. Thanks to the various
government expeditions despatched by Great Britain, by the
United States, and by several Continental nations—thanks,
also, to the exertionsof Lord Lindsay and other astronomers
—we are in the posscssion of definite information regarding
the solar corona.

In the first place, we are now absolutely certain that a
Iarge part of this appendage unmistakably belongs to our
luminary, and in the next place, we know that it consists,
in part at least, of an ignited gas giving a peculiar spec-
trum, which we have not yet been able to identify with that
of any known element. The temptation is great to associate
this spectrum with the presence of something lighter than
hydrogen, of the nature of which we are yet totally igno-
rant.

A peculiar physical structure of the corona has likewise
been suspected. On the whole, we may say that this is the
least known, while it is perhapas the most interesting, region
of solar research : most assuredly itis well worthy of further
investigation.

THE TRIALS OF SCREW STEAMSHIPS,

Mr. William Deony (Dumbarton) resd a paper on ** The
Trials of Screw Steamships.” A considerable part of his
paper was taken up in proving the fallacy of the cube of the
speed theory, of which ** arbitrary and misleading dogma "
he hioped there would soon be an end. The system of pro-
gressive trials exploded this idea, and if the Iate Professor
Rankine had had the advantage of progressive trinls his work
would have been more valuable. In wmaking progressive
trials, perfoct accuracy should bo obtained, and they would
bo worthless if they fell below Admiralty standard, which
the majority of private trisls, he was sorry to say,did almost
invariably. A perfectly calm day was necessary, as the
wind told enormously on the slow speed. The great aim was
to equalize the development of power on the two runs.
They would gain literally nothing from single mode! trinls,
Mr, Thorneycroft (Chiswick) having observed that, in a ship
with & very large surface,the resistance increased in aslower
ratio than in a bluff vessel, Professor Kenunedy said that

shipbuilders bad not at present got anything ke so far to
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ndopting progressive trinls as Mr, Donny seomed to have
gone, But one thing they might at least look for was tolera-
bly complete results. They continually had to work at re.
sults which looked very complete, and hnd a great many
figures in them, but frequently happened to leave out one or
two mattors which were abrolutely essential to coming to
nnything like conclusions from them, It was very easy in.
deed, on & trinl ship, with a moderate smount of care, to get
to know a great deal of the commoner particulars, which, it
put together and collated, would help them to come 10 some.
thing like a conclusion, They wanted especially particulars
of the size of the vessel, her general form, the exact draft,
and the exact speed. Mr, W, Smith (London) agreed with
Professor Kennedy in his remarks. He said that the very
systomatio mode of setting about to deceive had been too
thoroughly followed, and had been s practice quite recog-
nized in connection with steamship builders, marine engineers,
and even the persons associated with them. It was impossi-
ble to conceive of anything more fallacious than the records
tkat had been sent to the British Association on this matter.
Mr, Denny heartily sgreed with what Professor Kennedy and
Mr. Smith had said, and added that he had seen glaringly
careless trials, which were as bad as dishonest trinls.

THE STEERING OF SCREW STEAMERS,

In o paper read before the mechanical section of the Bri-
tish Association, Professor Osborne Reynolds says: 1. That
when the screw is going ahead, the steamer will turn as if
she were going ahead, although she may have stern way on.
2. That when the screw is going reversed, the rudder will
act as if the vessel were going astern, although she may ba
moving ahead. 8. That the more rapidly the boat is moy-
ing in the opposite direction to thatin which the screw isact-
ing to drive it, the more nearly will the two effects on the
rudder neutralize each other, and the less powerful will be its
action. In reference to the effect of the screw to turn the
boat independently of the rudder, the author states the fol-
lowing law: 4. That, when not breaking the surface, the
gcrew has no considerable tendency to turn the ship as long
as the rudder is straight. On the subject of racing, the au-
thor stated that his experiments had enabled him to establish
the following laws: 5. That when the screw is frothing the
water, or only partially immersed, it will have & tendency to
turn the stern in the opposite direction to that in which the
tips of the lower blades are moving. 6. That when the
boat is going ahead, its effects will be easily counteracted by
the rudder; but when starting suddenly either forward or
backward, at first the effect of the screw will be greater than
that of the rudder, and the ship will go accordingly. 7. That
if, when the boat is going fast ahead, the screw Is reversed,
at first it almost destroys the action of the rudder, what little
effect it has being in the reverse direction to that in which
it usually acts. If then the screw draws sair or breaks the
surface, it will exert & powerful inflaence to turn the ship.

&

New Photo Dry Process./

M. E. Quiquerez furnishes the details of his rapid dry pro-
cess, which, he claims, combines the gquality of results be-
longing to the albumen processes with a sensitiveness hith-
erto unapproached. The plates first receive a preliminary
coating of albumen (one in forty) to be filtered immediately
before use. M. Quiquerez insists upon the use of ammonia
rather than acetic acid forpreserving the albumen from de-
composition, as the acid canses the growth of a species of
fungus which destroys the clearness of the liquid. Aoy
good commercial collodion may be used, but one containing
a large proportion of bromide is to be preferred. The silver
bath consists of: Nitrate of silver 40 to 50 grains, glacial
acetic acid, 24 to 10 minims, according to temperature, rain
water 10z, tobe saturated with iodide of silver. The
plate is allowed to remain in the bath at least four or five
minutes, after which it is well washed, first in rain and then
in ordinary water, until the whole of the free silver is re-
moved. The preservative, in which the noveity of the pro-
cess lies, is ns follows: .

SoruTiox No. 1.—Roasted aod finely ground coffee, 3%
ozs. ; Caramel, 1} ozs. ; boiling rain water, 40 ozs.

SoLuTiox No. 2.—Gum arabic, 1 oz. ; albumen (beaten and
decantea), 1 oz, ; pyrogallic acid, 120 grains; cold rain water,
26 ozs.

When No. 1 hias become cold, it is filtered and added to No,
2, the whole being well agitated, when it is ready for use.
M. Quiquerez attributes the great sensitiveness of this pro-
cess to the large quantity of pyrogallic acid employed, the
albumen, though present in very small proportion, giving
great solidity to the sensitive film. The gum and caramel
lessen s slight tendency 1o harshness noticeable with coffee
and slbumen alone, and also render the film more permeable
during development. The pyrogallic acid facilitates the ac-
tion of the slkaline developer. The preservative is applied
in the usasl way by pouring it on and off the plate (previ-
ously well drained) three or four times,

The development Is performed in a dish, by means of a
plain solution of carbonate of ammonis, the plate being
plunged direct Into the developer without previous washing.
If the exposure has boon well timed, the details will te
broaght out without further trestment, when the film is care-
fully washed and Intenaified with pyro and silver. If, on the
contrary, the exposure has been too short, the development
must bo contlnued by means of the ordinary alkaline pyro
developer, An eighty-grain solution of sulphocyanide of
ammonium Is recommended for fixing, as it does not destroy
the half tones. The color of the image is a rich red brown :
but for those who prefer a black tone, M. Quiquerez recom-

mends the use of chloride of gold,
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Now Theory of the Resistances of Shi
Moving Bodios In Wator.

Mue following In un abstract of the addrows of Mr. W,
Froude, C.E., F.R.8,, an president of section G (Mechanical
Seionce), Britlsh Associntion ;

‘1 propose,” hesald, ““to treat of cortain of the fundamental
principles which govern the behavior of tluld, and thix with
special reforonco to the resistance of ships. By the term
““ resistance " I mean the opposing force which a ship expe.
riences in ita progress through the water. Consldering the
Immense aggregate amonnt of power expended In the propul-
slon of ships, or, In other words, in overcoming the resls.
tance of ships, 1trust you will look favorably on an attempt
10 elucidate the causes of this resistance, It i truo that
improved results In shipbuilding have been obtained
through aceumulated experience; but it unfortunately hap.
pens that many of the theories, by whick this experionce in
commonly interproted, are interwoven with fundamental fal.
lncles, which, passing for principles, lead to mischiovous ro-
sults when again applied beyond the limits of notusl experi-
enco.  The resistance experienced by ships is but a branch
of the goueral question of the forces which act on a body
moving through a fluid, and has within a comparatively ro.
cont poriod boeen placed in an entirely new light by what is
commonly called the theory of stream lines. The theory as
a whole involves mathematics of the highest order, reaching
alike beyond my ken and my purpose; but I believe that, so
far it concerns the resistance of ships, it can bo sufficiently
understood without the help of technical mathematics; and
I will endeavor to explain the course which [ have myself
foand most conducive to its easy apprehension. It is con-
venient to consider first the case of a completely sabmerged
body moving in a straight line with uniform speed through
an unlimited ocean of flaid. A fish in doop water, n subma-
rine motive torpedo, a sounding lead while descending
through water, if moving at uniform speed, are all examples
of the case I am dealing with., It s a common but erron.
eous belief that a body thus moving experiences resistance
10 its onward motion by an inorease of pressure on its head
end, and a diminution of pressure on its tail end, It is thus
supposed that the entire head end of the body has to kuop
exerting pressure to drive the fluid out of the way, to force
& passage for the body, and that the entire tail end has to
keep on exerting a kind of suction on the fluid to induce it
to close in again--that there is, in fact, what iy termed plus
pressure throughout the head end of the body and minus
pressure or partial vacuum throughout the tail end. This
is not so: the resistance to the progress of the body is not
due to these causes. The theory of streammn lines discloses to
us the startling but true proposition that a submerged body,
if moving at & uniform speed through a perfect lnid, would
encounter no resistance whatever. By a perfect fluid I mean
a flaid which is free from viscosity, or quasi-solidity, and in
which no friction is caused by the sliding of the particles of
the fluid past one snother, or past the sarface of the body.
The property which I describe as ‘ quasi-solidity * must not
be confused with that which persons have in their minds
when they use the term ‘solid water.’ When people in
this sense speak of water as being ‘solid,” they refer to
the sensation of solidity experienced on striking the water sur-
face with the hand, or to the reaction encountered by au oar
blade or propeller. What I mean by * quasi-solidity ’ is the
sort of stiffness which is conspicuous in tar or liquid mud;
and this property undoubtedly exists in water, though ina
very small degree. But the sensation of solid reaction which is
encountered by the hand or the oar blade is not in any way
due to this property, but to the inertis of the water. It is
in effect this inertia which is erroneously termed solidity;
and this inertia is possessed by the perfect fluid, with which
we are going to deal, as fully as by water. Nevertheless it
is true, as I am presently going to show you, that the per-
fect fluid would offer no resistance to a submerged body
moving through it at a steady speed.

It will be seen that the apparent contradiction in terms
which I have just sdvanced is cleared up by the circom-
stance that in the one case we are dealing with steady mo-.
tion, and in the other case with the initistion of motion. In
the case of a completely submerged body in the midst of an
ocean of perfect fluid, unlimited in every direction, I need
hardly argue that it is immaterial whether we consider the
body as moving uniformly through the ocean of fiuid, or the
ocean of fluid as moving uniformly past the body. The pro-
position that the motion of a body through & perfect fluid is
unresisted, or, what is the same thing, that the motion of a
of u perfect fluid past a body has no tendency to push it in
the direction in which the fluid is flowing, is & novel one to
many persons; and to such it mustseem extremely startling.
It urises from s goneral prineiple of fluid motion, which I
shall presently put before you in detail—namely, that to cause
& perfect fluid to change its condition of flow in any manner
whatever, and ultimately to return to its original condition

of flow, does not require, nay does not admit of, the expendi.
ture of any power, whether the fluid be caused to flow in a
curyed path, as it must do in order to get round & stationary
body which stands in its way, or to low with altered speed
as it must do in order to get through the local construction of
& channel which the presence of the stationary body practi-
cally crostes. Power, it may indeed be said, Ia first expend-
od, and force exerted to communicate certnin motions to the
flaid ; but that same power will ultimately bo given back,
and the force counterbalanced, when the fluld yields up the
motion which has been commaunicated to it, and returns to its

condition,” He lilustrated this portion of his ad-

s and other

dress with several interesting experiments, in one of which | p

Lo was assisted by 8ir William Thomson, showing that, if &
chain be set nhd:(u a very high velocity over a pulley, the
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| contrifugal forcos did not tond to disturb the path of the run.
ning chain, and that & stroam of fluid to a tortuons flexible
pipe would bebave In a strictly antegonistic manner, He
]lllu introduced an experimont to show that, in » pipe of vary.
{ Ing diameter, the pressare of » running stresm is grester in
the widor part. He then polnted ont that the causes of resist-
ance to the motion of u ship through the water are: First,
surfuce frictlon; secondly, mutual friotion of the particlos of
water (and this is only practically felt when thore are fes-
tures sufficiently abrupt to cause eddies); snd thindly, wave
genesis; aod that thewe are the only causes of resistance.
He also showed that a ship at the surface experionces no re-
sixtance in addition to that due 1o surface friction and the
nction of oddies, except that due to the waves sho makes.

He then said: “ I have done my best to make this clear: but
there Is an idea that there exists a form of resistance, a
something expressod by the term * diroct head resistance’,
which is Independent of the abovementioned causes, This
Idea I 850 largely prevalont, of such long standing, and at
first sight so plausible, that I am anxious not to leave any
misunderstandiog on that point, The notion of head resist-
snce, in the ordinary sense of the word, or the notion of any
opposing force due to the inertin of the water on the area of
the ship’s way, a forco acted upon and moasured by the area
of midship section, is, from beginning to end, an entire de-
lusien. No such force acts at all, or can act. No doubt, if
two ships are of precisely similar design, the area of midship
section may be used as a measure of the resistance, because it
is a measure of the size of the ship; and if the ships were
similar in every respect, 5o also would the length of the bow-
sprit, or the hight of the mast, bo & measure of resistance,
and for just the same reason. But it is an utter mistake to
suppose that any part of a ship's resistance is a direct effect
of the inertia of the water which has to be displaced from
the aren of the ship’s way. Indirectly the inertin causes re-
sistance to a ship at the surface, bucause the pressure due
to it makes waves. But to a submerged body, or to the sub-
merged portion of a ship traveling beneath rigid ice, no re-
sistance whatever will be caused by tho Inertia of the water
which is pushed aside. And this moans that, if we compare
two such submerged bodies, or two such submerged portions
of ships traveling beneath che ice, as long as they are both
of sufficiently easy shape not to cause eddies, the one which
will make the least resistance is the one which has the least
skin surface, though it has twice or thrice the area of mid-
ship section of the other. The resistance of n ship, then,
practically consists of three items—namoly, surface friction,
eddy resistance, and wave resistance. Of these the first
named is, at least in the case of large ships, much the larg-
estitem. In the Grayhound, = bluff ship of 1,100 tuns, only
170 feet long, and having a thick stem and sternposts, thus
msking considerable eddy resistance, and at 10 knots visibly
making large waves, the surface friction was 58 per cent of

greater proportion than that. Moreover, the Grayhound was
a coppered ship; and most of the work of our iron ships bas
to be done when they are rather foul, which necessarily in-
creas«s the surface friction item. The second item of resist-
ance—nawmely, the formation of eddies—is, I belioeve, imper-
ceptible to ships as finely formed as most modern iron steam-
ships. Thick square shaped stems and sternposts are the
most fruitful source of this kind of resistance. The third
item is wave resistance. On this point, the stream line
theory rather suggests tendencies than supplies quantitative
results, because, though it indicates the nature of the forces
in which the waves originate, the laws of such wave com-
binations are so very intricate that they do not enable us to
predict what waves will actaally be formed under any given
condition. In order to reduce wave resistance, we should
make the ships very long. On the other hand, to reduce the
surface friction we should make her comparatively short, so
as to diminish the surface of wetted skin. Thus, as common-
1y happens in such probloms, we are endeavoring to roconcile
conflicting methoas of improvements; and to work out the
problem in any given case, we require to know actual quan-
tities.

We have sufficient general data from which the skin re-
sistance can be determined by simple calculation; but the
data for determining wave resistance must be obtained from
direct experiments upon different forms to ascertain its value
for each form. Such experiments should be directed to de.
termine the wave resistanco of all varioties of water line,
cross section, and proportion of length, breadth, and depth,
50 8s to give the comparative result for each. An oxhaustive
series of such experiments could not be tried with full sized
ships; but I trust that the experiments I am now carrying
out with models for the Admiralty are gradually sccumulat-
ing the duts required on this branch of the subject. I wish,
in conclusion, to insist again, with the greatest urgency, on
the hopeless fatility of any attempt to theorize on goodnoss of
form in ship4, except under the strong and entirely now light
which the doctrine of stream lines throws on it. It is, I re.
peat, a simple fact that the whole framework of thought, by
which the search for improved forms is commonly directed,
consist of ideas which, if the doctrine of stream lines is true,
are absolutely delusive and misleading, And real improve-
ments are not seldom attributed to the guldance of those very
jdeas which I am characterizing as delusive, while in reality
they are the fruitof painstaking, but incorrectly rationalized,
experience. | am but fnsisting on views which the highest
mathematicians of the day have established irrefutably ; and
my work has been to appreciste nud adopt these views when
resented to me, No one is more alive than myself to the
plausibility of the unsound views against which 1 am con-
tending : but it is for the very reason that they are so plausi-

the whole resistance at the speed ; and there can be no doubt | ¢
that, with the long iron ships now built, it must be a far|>
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Ul thut it 18 necessary to protest ngainst them so exrnestly ;
and | hope that, in protesting thus, I shall not be regarded as
dogmatic, In trath, It is & process of scepticism, not of dog
raatiam ; for [ do not profess to direct any one how 1o find his
way stralght to the form of least resistance. For the pre-
sont we can but feel our way caatlously towards it by eare
ful trisls, using only the improved ides which the stream
line theory supplios, ae safeguards sgainst sttributing this
or that resalt to irrelevant or, rather, non-existing causes. ™

Hemuarkable Shower of Ice—=-Periis of Hocky
Mountain Rallway Travellng.

At Potter station, on the Unlon Pacific Rallroad, recently,
6 train was just pulling out from the station when a storm
commenced, und in ten seconds there was wuch a fury of
hnil and wind thas the engineer deeuied it best to stop the
locomotive. The hailstones wore simply great chanks of
ico, many of them threoand four Inches in dismetor, and of
all shapes—squaros, cones, cabes, ste. Tho first stone that
struck the train broke a window, and the fiying glass
severely injured a lady on the face, making a deep cut. Five
minutes sfterward there was not & whole light of glass on
the south side of the train, the whole length of it. The win-
dows inthe Pullman cars were of Fronch plate.three eighths
of an inch thick, and double, The hail broke both thick-
nesses, and tore the curtains into shreds. The wooden shut-
ters, o, were smashed, and many of the mirrors were
broken. The decklights on the top of the cars were also
demolished. The dome of the engine was deated as if it had
been pounded with a heavy weight, sod the woodwork on
the south side of the cars was plowed as if somo one had
struck it all over with sliding blows from a hamwmer. Dar.
ing the continuance of this terrific fasilisde, which lasted
fully twenty minutes, the excitement and fear among the
passengers ran very high. Several ladies fainted, and one
lady, Mrs. Earle, wife of the superintendent of the Moun-
tain division of the road, went into spasms, from which she
did not recover for over an hour after the cessation of the
storm, Several persons sitting on the south side of the cars
were more or less injured abount the head and face,

As soon as the storm sbated s little, the matting in the
cars was hung up in front of the windows, sand the train
moved abead, the drifted hailstones proving an obstacle for
some miles. At the next station, strips of tin were pro-
cured and fasted over the windows the entire length of thd
train. The cars have been run into shop for repairs, ane
the damage will amount, it is estimated, 1o several thousand
dollars.— Denver News.

DECISIONS OF THE COURTS.

United States Clrcult Court.~~~Northern District of
New York.

PATESNT PRESS.—GEOROE B. BOOMER AND XUFUS E. BOMCHERT 4 UNITED
FOWER FREM CONFANT < al,

Shipman. J.
mu-wnhequ:x’ym«sr 3. 1834, praying for an sccoust and
an Injunction, for infrizsgement of fettors pateat for an Improvement In
d 1o the d and to G. Morse, o0

1,150, A relsce was grasted to the compialnants on Jasoary
, 1¥73, Morse haviog previously assigned his unemf in the lnventios to

r.
Tne alleged Invention of the patentees consisted (n comstructiog slidiag
the lower ends of which are artached Lo the platon, and the Gpper
ends extend through a socket In the dead dlock. W of ihe

rheese
_\’oven

2

4 one ood

de tend 10 Inclize towards toe side of least

and (nan te from that lowards wihich the screw

shaft tends to move. Ioordert tesdencios may be made
counteract other, s central Zub Is atTachad (o the aCrew alaft be-
the s; when the tociine to the side of o3t de-

tween szandards

presalon, this central hub or beartag attached (0 1he screw T comes in

contact with the standard, prevents its further movement, and at Ihe same

time,by its pressure upon the L prevents the movement of e screw

sDAft 1o the side of greatest u A

The two u{lu of machines walch the defeniants
tared and sold, ia the city of New Tork, prior to Apri
tmmatersal detalls from the press of the compisinants,

defendanta conlend Srat that the refssued pateat Is void because it (s
not for the ssme Iavention s the otte which was claimed fn the original
tent.

"Ml the coart heid that the clatm of the reissued patent embraces, in com-
hensive terms, the actual Invention, and descrides what s clalmed to
new, snd it was not necessary to mention in thas part of the speciticatioa

that toggle levers and A platen were also used In the press.  The only Ingre-

dicnts wolch entered into the invearion for which the origizal patent was
ted are which are specified In the clalm of the reimsucd patent.

The defendants lualst, In the Dexs pisce. that the compialnasta’ patent is
luvalld, because the cloments which are specified Ia the clalms, as formil:
tn combination B¢ iavention, do 20t of themaeives perforns of accom

anything,

dul the Court held that the cialm Is properly confined to the Invention,
and specifios only the (mprovement which the parentees favented. The
cloments of the luveniion Are operative in copnection with the mechanism
of the .which s accuralely described In the speci Scatious.

The defendants contend, thindly, that the compiainania® patent is void, in
view of the previons state of the art, as abown la - are de-
scribed In the patent of Hobert Harding, of Septemuber 3, 1882, In the palest
of P, G. Garduer, of Fel 2. 1540, 1 the patent of Nathas ¢ of
January 13, 1556, In lbcru'll of Plokens b, Wearver, of August 21, 180, and

Samun

in the French press of ¥, B
tut the court held that no one of these contalned the combina -

tion of sllding standands with the ceatral hub of the complalnantsa’ press

0o One was c‘fmll!nclcd upon the privetple of kn-g':u: the platen level by
means of the sctive reslstance which standand and bubd make 10 the teadeacy
of the screw shaft to move towanis the slde of tor reslsianco Woen the
platen commences to Uit The polat upon which the defesdants most
strongly relied (n this pars of the case was that the sliding standard of ihe
Harding '.Mdurcc‘::n\ amr -i:«;:: ":mu .-
beou combined and thus complatnants -
without the exercise of iuvention. This theory 1s 5ol spported by the facts.
and 1t 1 manifest that an operative machine could not, prior to the date of
the complainants’ invention, have been constracted a combination
of the two machines of Gardoer and Hanling without Inventive skill of more

t srdinary chameter
.l..:t‘l‘lmnandecm for the complatnants deolaring the lafringemen
au ascertal of un

and directing an sccount of profits an

April 10, 18574, with conts,
rl' n. A-uuuu’,d. 4. Todas for complaluants.
J. Van Santoord for defendants, |

Recent 31"&“ and foreign FPatents,

tmproved Screw-Peogging Machine,
A. C. MoKnight, Philadelphia, Pa —This lnvention consists of sov-
ol novel devices (n a sorew-pegging machine, by which the fast-
ening together of solo and upper of boot or shoe may be greatly
tucilitated, These new features, both sepanttoly and tn the aggre-
guto, will materially coutribute to the cheaper manufacture of
boots and shoes, whilo the pogging s done thoroughly and (n &
workmanlike manner.

tmproved Machine for Suffening Hats,
Granville B. Fullor, Middlctown, N. Y.~The hats are dipped lnto
stifening in a tank, and are placed upon blooks, to which & rapid
rotary motion s then given to throw off the surplus stiffening. The
hats are given a heavy or a light stiffoning by varylog the gravity
of the stifening solution contained In the tank.

improved Kunock-Down Bedstead.

Willlam S. Moses, Lebanon, N.H.~ This consists of 4 wethod of des
tactiably ‘ocking th boards and standards of the head and foot
portions of a bedstead by hooks on the lower end boand and serows
at the top, by which the parts may bo readily sopamted for packing
and be put together without the ald of skilled labor.

manuiac-
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k clty—A movablo Jaw s first adjustod

Jaw, to embruoe the nut botween thom.,
applied to the handle §s to caiso It to advance

and clamp the nut tghtly, The inorease of pros-
1 of such contact, o that abrasion of the
When the handle is turned, a cam will aot on an
on the movable Jaw ; and when turned in the oppo-
ite. jon, another cam acts similarly, so that the wrench may
‘e operated to serew nuts on or off the bolts. A spring moves the
Saw away from the side of the nut; at once the action of the handle
'’ ceases, 20 that the wrench may be readily removed from the nut.

Combined Spark Arroster and Stove Register.
Thomas R. Freeman and Perine Y. Jones, Ripon, Wis.—The body
of the stove has & register frame, to which §5 attached a frame (n
which is formed & Froove to receive a plate of wire gauze, by which
the escape of any sparks through the openings of the register is
> wholly prevented. Thoe plate can be readily removed when worn
and roplaced with a new one, and does not Interfere with the opera-
tion of the register.
Improved Beer Refrigerator.

Jobn N. Bohart, Dealson, Texas.—This consists of a ekid for sup-
porting the barrel, an fce box armanged above the latter, and an
outer case or cover. It was (llustrated and described on page 150,
ourrent volume of the SCIENTIFIC AMERICAN,

Improved Brush,

Moritz Lelner, Now York city.—This consists of a brush having
the twisted wire which secures the bristles fastened over the block
of the brush, the invention applying only to brushes which have
blocks of wood or metal or other suitable material, and of sections
of twisted or bralded wire and bristles.

Improved Toy Store.

Blias Durlaoh, New York city.—This consists in a toy grocery
store, made of shest metal, and provided with the detachable sign
and ornamoent, sholves, drawers, boxes, or canisters, n movable
coun ter, and pivoted detachable chandeliers.

Improved Grain Drill Tooth.

Goorge L. Ives, Galesburg, Mich., assignor to bimself and Henry
L. Kelth, same place —This {5 a tooth for grain drill tubes, consisting
of a front wedge-shaped furrow opener and shank, and having a
rear cavity running through both, and passiog out 01 & rearward
curve near the bottom.

Improved Animal Trap.

Ebenezer Oliver, Now York city.—~The body of the trap is made
with an offsot, formed by bending back the upper part of the front
wire of the frame. A wire I3 secured to the frame of the body and
carries a spring, one ond of which s secured to the body, and its
other end I8 seoured to the door. The door is provided with upright
wires at a little distance from thoe side wires of its frame. The door
is made a little narrower than the opening, and in the space thus
left is placed a wire, seoured to the bottom and to the front wire of
the body of the trap, Riogs pass around the side wires of the door
frame and wround the wires Jast mentioned. When the trap is
sprung, the rings slide down upon the wires und fasten the door
securely, so thut 0o «ffort of the animal can open it.

| Improved Car Coupling.
| Peter Harper, Marshall, Toxas.—~The drawbar has an upwardly
extending hook part, and a coupling link, which s passed through
' a slot of the bar, and ruised for coupling with the approaching
drawbar by a forked lever, operated by an intermediate lever rod
| connection from the platform. The link f= retained, raised by a
hook arm of the buffer rod engaging the connecting lever mechan-
| fem, and Is released by the concussion of the cars, droppiog forward
over the drawbar of the adjoining car. A fulcrumed lever with
I forked lower part cogages the hook arm of the buffer rod, and ad-
1 mits the direct lowering of the link independentiy of the buffer rod.
y Improved Windmill,

Chesley Gates, Locust Grove, Mo —A small wind wheel for regu-
latiog the speed of the large oue is arranged where it is subject to
the varyiog wind, und bas n cord attached to its hub and connected
10 u brake lever, so as to pull it against the wheel with more or less
force, according to the acuion of the wind on it. Its effect |3 varied
by an adjustable weight.

Improved Grain Drill,

Jobo T. Lynam, Loulsville, Ky.—Around the bearings for the
wheel shaft are formed circular projections, upon which rest the
edzes of & curvid plate, the outer part of which projects outward,
Is bent upward, and is attached to a cross bar. To the cross bar are
attached arms, which control and regulate the equal movement of
the circular plate. A cross bar Is moved to adjust the plate to regu-
fate the amount of seod dropped. An arm is provided with an in-
dex that points 1o division marks upon the side of the bar to indi-
cate the amount of seed the machine will drop to an acre when the
plate is adjusted in any particular position.

tmproved Screw=Cutting Dle,

George K. Swison, Now Dodford, Mass.—In this Improvement the
chasers are fitted io sockots of a solid die, tapered so that they are
beld by s binding screw at one side of each. Two of the chasers are
provided with an adjusting screw to set them up toward the others
23 they become worn away.

Improved Crown HBar for Steam HBollers,

James McPhall, Ellls, Kan.—This invention s an lmprovement

. upon that covered by letters patent No. 120,634, und consists (o the
employment of a detachable lock bar, having lugs on i1ts ends, in
connection with a crown bar composed of two parallol parts. The
look bar aids in preserving the parllelism of the bars, and strongth-
ons and braces the same, It nlso prevents tho bolts belng thrown
out of vertioal purailelism with the bars by roason of the warping
of the crown sheot.

Improved Wreoenoh,

John H. Morrissey, Indinnupolis, Ind,—The Invention consists of
A whee! wrenoh baving a central socket part, with dlameotrically
extending arms that are securely locked by fastening springs to tho
hub hand, 10 be spplied to the nut for unscrowing the same, and in
reversod position for belog stored away without engsging the nut

Improved Plcture Nall,

Owen W, Taft, 221 Peari Street, New York city.~This consists of
a0 ormuneatal bead made of two caps of sheet metal, one being
pormanently sttached, aod the other detachable. Tho cups are or-
namented with spiral rits, which also form sorew throads, by which
the dotachable part is 4 W e por ty attached part.
The cap, which s permanontly sttached 1o the nall, 1o fastened by
fllng it around the shank by solder.

Improved Combined Marrow and Cultivator,

Willlam MoCray, Iack Oak, Mo.—~Wings are used upon sach s e
of the central bar. The forward ends of the wings are connevted
by bars. The rear enida of the wings are conneotod by bars seoured
10 their uppor mides, To and between the eear onds of the hars and
e rear braoos are secured the outer ends of the two bars, In which
sovawal boles are formed 1o rocelve tho bolta by whick thoy ure
Moursd o the plate, so that the wings may be expandod or oon-
Umoted (o make & wider Or narrower cut, as msy bo desirod. ‘T'ho
wing testh, which are curved outward and rearward, are made thin
upon thelr forward edge,

.

. . . *
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Improved HMoso Spanner and Key,

Andrew J. Barnard, Camuden, N. J.—By this implemoent, n hoso
may be quickly and tightly connooted to the water pipe, and the
stopoook of the sume opened. The handle fs made of a doublo
ourved or Sahapoed form. At one end, and ¢sat n one plece thore-
with, are arranged recossed prongs, whioh fit n n semicircle around
and, by thelr recessed parts, on the lug of the hose coupling. The
coupling i first serewoed on by hand, and then drawn tightly by
applying the prongs. A koy at the other ends of the handle serves
to turn the water on or off by being applied to the stopeock of the
witer pipe. A tapering lug, forming an extension of the key,
serves for lfting the 1id of the box, so that the bose may be coupled
and the water turned on.,

ITmproved Car Wheel Lubricator,

John Woodville, Wmshington, Ind.—The car whoo! has an oll
chamber arranged betweon Its spokes or arms. As the wheel re-
volves, oll will slide down the back wall and turn Into the passago ;
but if more falls than is required, the supertiuity falls baok, the col-
lar and washor in the hub proventing its esoapo,

Improved Rotary Engino.

Jacob W. Vanarder and Georgo I, Savage, Utsalnddy, Wash, Tor.—~
This invention I an {fmprovemont in tho olass of rotary englnes
whose pistons are cnused Lo reolprocate as they rotate, by moeans of
u fxed cam; and 1t rolatos to outting out the middle portion of the
pistons and fitting them togother in such o manner that spuco s
economized within the wheol case.

Improved Doevice for HManging Pletures, Mirrors, ete,

Harvey D, Pope, Dayton, Ohlo.~The objeot of this invention Is to
provide a device for ndjustably hanging pletures, mirrors, oto., 50 ns
to vary them in thelr Inolination to the wall,uccording to the hights
at which they are hung, nod the different quarters whenoo the
light proceeds. Tt consists of n framoe to be attached to the wall,
to which the picturo or mirror Is fastened upon both sides by
links which are long enough to give the desired adjustment. The
lower part of the pleture s hinged to n hollow bar which alldes in-
side a hollow pendent bar or cnse attached at the top to the fonme,
and provided upon ono of its innor sides with ratohot teoth or
notches. Inside the innee bar s n vod or wire attached co n spring
pawl at the top, and a thumb lntoh below, by pressing upon whiok
latter the pawl is disengaged from the ratchet teeth and the ploture
raised or lowered, the links sorving to control the different (noling-
tions to the wall.

Improved Dovetalling Machine,
Charles P. Baile, New Windsor, Md.—This invention relates to
certain improvements in that class of dovetalling machines in which
a revolving cutter is moved agalost the boards to be cut so as to
produce, by a single movement, the reciprocally fitting tenons and
wortises. [t consists in & vertionl cutter revolving in n sliding car-
risge moving in horizontal guides, the said carriage belng nctuntoed
by a treadle, cord, and spring, and the guides in which It is con-
tained being supported upon a vertionlly adjustable bed.
Improved Insole for Boots and Shoos,
Charles F. Hill, Baltimore, Md.—Tho object of this invention is to
increase the flexibility of the soles of boots and shoes, and it conslsts
in cutting in the insole or lasting sole, or both, slits transvoersely to
the same at the bend of the sole.
Patent Heating and Ventllating Stove.
Marius C. C. Church, Parkersburg, W. Va.—This Invention relates
to certain improvements in bheating stoves, and It consists (o a de-
tachable fire pot back, having flanged sides that slide vertically into
guide ways in the outer casing. It also consists in the particular
construction of the smoke flue ascending vertically from the stove
and baving partition plates attached thereto, In combination with a
detachable cover above the heating chamber, so constructed us to
leave an annular outlot for the heated air, which, passing up in
columns ndjacent to sald pipe, heats the room better by affording a
more perfect convection., This Invention is claimed to be a valun-
ble Improvement ; but our readers can form their own opinions on
obtaining further information from the inventor, as above.
Improved Flow,
J. Freeman, Corpus Christi, Texas.—This invention contemplates
an improvement in the present mode of seouring the share and
moldboard of a plow to a skeloton frame, so as to enable a single
bolt both to serve as a fastening of the parts acd s brace to the
whole structure,
Improved Signal Lantern.
George J. Cave, Hiizabeth, N, J.—~Two glass tubes, made of diffor-
ent colors and of the same diameter, are placed end to end, and are
connected together and kept in place upon each other, The lower
tabe s secured Lo a baso riong, 1o which s rigidly attached a handle,
80 that the glusses can bo convenlently rised by grasping aod rais-
ing the sald bandle, A spring catoh recolves the base ring when the
glass tubes have been ralsod sufficlently to display the upper tube
above the case. Another spring ontoh rocclves the buse ring when
the glass tubed buve beon milsod sufliclontly to display the lowoer
tube. By this construction, by opernting n handle, the upper or tho
lower catch may be dmwo out, or both catches may be drawn out
at the same time.  To the base rlog are attached throe spring rods,
which pass up aloog the sides of the colorod glass tuboes, and which,
when the sald glass tubes aro fuliy raised, rest agninst the upper
part of the globe, and provent the sald glass tubes from shaking
about. A shade, mude In tolesooplo parts, Is secured to the cap of
the lantern, and extends Jownward so far as to cover the uppor
glnss tube when the tubes aro fuilly ralsod, so as to provent any light
from shining through sald upper tube,

Improved Method of Scouring and Polishing Rico,

Phillp R. Lacticotto, Waconmaw (Goorgotown P, 0.), 8, O, as
signor to P. R, Lachicotte nnd Bons, of sume place.~This s o method
of scouring and polishing rioe by applying felotion surfuoes to the
previously hulled wrtiole commixed with the ash of rloo ohufr,

fmproved Rallrond Rall Jolot,

Jaseph C. Wright, Monocacy Station, Pa.—This Invention consists
of an inside spring piate for the flange, and an outslde spring for tho
tread of the wheel, to take off the weight of the whoel, or a portion
of it, from the ends of the rulls, and thus prevent the pounding and
hammering due to the springiog down of the mils whon the whool
passes over the ends. 1t also canslsta in the form of the plates, and
armangements for fastoning them In position, wheroly they are
secured without bolts or sorews,

Improved Ol Can,

John Askwith, Chicago, TIL—This Is an attachment to the bottom
of the can, so contrived that the drip escaplog from the nossle or
any leak will be caught and retained while pouring from the nossle.
It also consists of n nozele for pouriog out the drip, 80 contrived
with the attachment that it sorves for a bandlo 0 use In pouring,
and of & nozxle so combined with the drip attachment and the noe-
e for pouring out of the can that the drip may be poured out to-
gother with the contents of the onn or through the sme norelo,

Improved Cultivator Yeoth,

John Flynn, Monchos, Wik~ The loveution consists 1o the combils

nation of the spring and Its wheol with the tooth, having s conoavity

formed In (s roar side contiguous to a lug, through whioh [Hasoe 4
| Mot serew, whoreby the whoeol can bo adjusted in suoh manner as o

ouuso the tooth to yield more or loss readily, s required to diffor
| ont solls,
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Machine for Making Crimping Tacks, Awls, Ete*

Henry A, Williams, West Medway, Mass.—This invention relates
to roller die machinery for shuping shoemakers' awls, also erimping
tacks ; and it consists, first, of notches in the surface of the rollers
surrounding the dies, and between the dies, and the cavities outside
of the dies, for clearance, the objeot belng to utilize the
buek lency of the notehes on the metal expelled from the sides
in the form of fing, to counternct the longitudinal steain which the
metal §s subject to by the drawing action of the roliers. Second,
the invention consists of feed mechanism, in combination with dje
rollers contrived to automatically feed a long rod forward between
the die rollers, hold It until the dies gripe it, and, after the blank 15
formed, draw the rod back to the cutters, and then leave it ang
slide back to take hold for feeding agnin. Third, it consists of
gripers contrived to seize the rod ag soon as the dies bave performed
their office, and hold it while the currler continues to go back for g
new hold, and while the cutters detach the rolled plece ; and, fourth
It consists of the rollers contrived for shifting laterally along the
foed mechanism, and provided with mechnnism for so shifting them
to utilize one feed for all the differont dics of a set of rolls having
different gizes or forms for difforent nrticles,

Improved Automatic Gate,

Willinm W. McKay, Ossian, Iowa.—~This gate 15 80 constructed
that {t may be readily opened by n person in a vehicle or upon horse-
buok, und again closed after the sald vehicle or horse has passed
through, The only operation is slightly pushing upon levers beforo
und after passage, whicn, through the medium of counterpolses,
ouuso the gate to shut into compact form, or to extend.

Improved Hat, .

Charles Sinclair, New York city.~The invention consists of a
crown plate, which is adjusted on radlal supporting wires into higher
or lower position, the wire ends being attached in suitable manner
to the sweat band of the hat. The head i3 thereby kept cool and
comfortable, us no pressure of the hat is exerted on the forehead or
biok of the head.

Improved Stamp=-Nill Feeder.

John Walker, Sonora, Cal.—This invention relates to an improyed
feedor for stamp mills, which Is operated In combination with the
ptamp, and so constructed that o uniform and continuous feed of
are i secured, The invention consists of a feeding disk, with sta-
tlonary hopper, directing guge plece, and discharge apron, the disk
bolng rotated by pulley, rope, and welght connection of its shaft
with a pivoted lever and conical collar of the stamp shaft.

Improved Vehicle Top.

Jerome B. Relyes, Hicksville, assignor to himself and Lewis E,
Browster, Bryan, Ohio.—~The case of the device is concaved upon
{ts inner gide to fit upon tbe rear bow of a buggy top. In the mid-
dle part of the concaved plate Is formed a slot to receive the rubber
block, the inner edge of which is designed to rest against the bow
to which the device is attached. Upon the outer sides of the con-
cuved plate are formed two caps, the inner ends of which form
shoulders for the rubber block to rest against, to prevent the said
rubber block from falling out.

Improved Cloth Measure Register,

James Drown, Jr., Matteawan. N. Y.—This is an improved ma-
chine for nttachment to a store counter, to register the number J.
yards, of cloth or any other flexible material sold by the yard, mea-
sured off, so that the clerk can always know exactly how many
yards he has measured, and *“will not be under the necessity of ro-
measuring the goods one or more times, should the purchaser per-
sist In talking to him."

Improved Farm Fonce.

Andrew Miller, Guntersville, Ala.—~This improvement in fence
consists of one of the upper boards of the panel extended u Uttle
longer than the others, to drop into n slot in the top of the post,
while at the lower part the corners drop alongside of stop cleats
nailed on the posts. Cleaws are on the middle portion, which, at
the same time, drop down on the top of a stake on the opposite
side to the stop block, which effectually holds the panel upright,
and at the same time allows it to be lifted off the posts readily. The
posts are driven into the ground, and are not as high us the panels,
belng small and light.

Improved Champagne Freexer.

Charles H. Ludwig, New York city,—A frume Is applied to the
cooler in a fixed or detachablo mannor, as desired. A centrul ver-
tical rod is revolved in cross bearings at the top part of a frame by
gearing operated by a ermnk bandle, the rod belng provided at the
lower end with a fixed cross plece, to which jaws, that are fitted to
the necks of champagne or other botties, are hinged. A clamp bolt
and screw nut connects the hinged faws, and admits their rigld at-
tachment to the bottle for being revolved by the rod, and thereby
quickly acted upon by the loe (n the 1o receptacie. Any bovergo
may thus be cooled in n yory short time, and the chumpagno frappd
be made in quick and convenlont munner, Information regueding
tarritorial or shop rights, purchase of maohines, ote,, may bo had
by addressing Ludwig and Battin, No. 50 East 20th streot, Now
York city.

Improved Spring Power,

Valentine Mocslein, Waterloo, Il —This fnvention Is a contrive
ance of double but Independent springs In a spring power appn-
ratus, 50 that both work together to deive one and the same tralo,
and each can be wound up Independent of the other, whereby one
may be wound up when tho other is partly run out, and vice versd,
making a regular and uniform continuous power,

Improved Folding School=Dosk,

David L Stagg, Now York olty.—~This folding sohool-desk I8 so
construoted that when the desk bourd s folded down, Its uppor
odge will not project above tho desk back. Bars are arranged to
worve both as hundles to tho leal and ns a braoo to the shelf,

Xmproved Manufmoture of HMorseshoos.

Alfred B, Beymour, Jersey City, N. J.—This i a process of makiog
horseshoes by rolling steel bars with & V-ahaped flange, then noteh
Ing sald flange transversely, and fanly bending the blank into
borseshoo shape, whereby the calks are brought closer toguther at
the too,

tmproved Chuck.

Edward 8. Perot and Harry C, Deltonman, Pa.—
There 15 a ring under the wheol, baving toclines to ride up and down
studs (0 the bottom of the groove for the whoeel, and a shank ox
tonding out through the shell of the chuck, for turaing it. The slo
for the shank ts inclined, 1o cortoapond with the inclines, so that by
shifting the stud to one ead of the slot, the ring will push the wheol
into gear with the pinfons: and shifting It the other way, it will
allow the whoel to move back out of goar, theroby oausing the Jaws
to work 1n the manner of a unlvorsal chuck, A stop lug looks the
riug when ralsed up the inolines, to hold the whool in goar by filllng
tho slot out of which the shunk projects,

ftmproved Center BMoanrd,

Josoph L. Dickenson, Hompstend, N. ¥Y.~This Is an improved

meothod of hanging conter boards, which will enable the centor
board to bo shipped and unshipped while the vossel i in the
wator and loaded, and which will prevent leakige around the oot -

tor board bolt. The centor board trunk haa a hole bored into but

Dot through 1ts timbers. ‘There 1w bolt, sborter than said holo, and
| superimposed plug of woud to be driven nto the sperture.
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dwelitngs. Works for any distanca, Price #4. with good
Sattery, ¥, O, Beach & Co.. 200 Canal e, Now York,
Makers. Send for froe (lustrateo Catalogue,

Tomplos and Olloans. Draper, Hopodalo, Mas.

For 14 15 18 and 15 Inch Swing Bogino Lathes,
sidress Star Tool Co,, Provideneo, B I,

Spinning Ri of a Buperior Quality—Whitins.
ville Bptoniog llimn'n Co., Whmnamla lln';._

For bost Prosses, Dios, and Fruit Can Tools,
& Wilisms cor. of Plymoath and Jay, Brookiye, N. ¥,

For Solid Wrought-iron oto., soo adver.
Heomont, Address Unlon Lrow Mille, Mttaburgh, Ps, for
lithogreph, &c.

Advertising Agencles throughout the country, and have
no faull 1o And with them, bat Messrs. Geo, F. Rowell
& Co give un more businoss than any other. Farnishing
A lurge amount of advertistag, and paying prompily, has
Put this house st the very head of Agencles, and has
made them a name for hoaesty, reltability and prompt-
noss, which of Itself Is worth & fortune.**

Now York Agoncy wanted for Machinery & Su
plies. Best of Referonces. J.J.!oekk..lr..l'.o.lox!l'!;-.

The merits of Morton's Brass and Co Sash
Chaln with patented attachments are 'onhy‘?l‘:oucc.
Seoe advertisemont, page 221

An travoling Salesman, who has fow
equals, 1s open for something worth $2000 & year. Ad-
dress Box 14, Clear Laxe, lowa.

Wanted-One 2 spindlo Bdging Maching. Ad-
dress, with description and price. P. O, Dox 2234, New
Haven, Conn,

Bargaing (o Cotton and Woolon Machinery, Now
or Socond Hand, J.J. Bookee,Jr., % Cortlandt 8t. N, Y,

Sclentifio Books—Send stamp for Complete Cata-
ogue, K. & ¥, N. 8pon, 46 Broome Street, Now York,

Enterprise M'('g Co,, Philadelphia, Pa., Patonted
Hardware Manufaoturers and [ron Founders. Small
Kray lron castings, warranted soft and smooth, made to
order, and patentod articles of merlt manufactured on
royalty,

A New and Novel Artiole of Morit—Agents
Wanted. Also, Partner to operato Can adian Patent. 1.
C. Cowles, opposite Post Oftlce, Syracuse, N. Y.

Sure oure for Slipping Belts—Sutton’s patent
Pulley Cover Is warrantoed to do double the work before
the belt will slip. See Scl. Am. June 2ist, 153, P, 389,
Clrenlars freo. J. W, Sutton, % Liberty St., New York.

Something New—Door and Bell Plates—Lettors
Engraved on Glass, For Beauty and Durability it cannot
be excelled, Send for Price List, P, O. Box 43, W_J,
Pettis, Providence, B, 1.

The Baxter A 4% Page Pamphlet, con-
talning detall drawings of all parts and fall particalars,
now ready, and will be malled gratis. W. O. Rusgell,
15 Park FMace, New York,

Double-Botry Book-Keeping Simplified. The
most successful Book on the subject ever published,
Cloth, §1. Boards, 75 cts, Sentpost pald. Camloguefree,
D. B. Waggener & Co,, 434 Walnat St. Philladeiphia, Pa,

A Self-Acting Trap, to rid out all Rat and Ani-
mal Creatlon. Agents wanted, XNo trouble to sefl. For
Traps, &¢., address John Dildine, Limestonevile, Mon-

our Co., Pa.

Brass Gear Whools, for Models, &c., on hand and
made to order, by D, Glibert & Son, 212 Chester St,. Phil.
adelphia, Pa. (List free.) Light manufacturing soliclted

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymea and Workers of Sheet Metal, Wil manufecture
on royalty Patented articles of merit In their Mae, Small
Gray lron Castings made to order.

Hand Fire Engines, Lift and Force Pumps for fire
and sll other purposes. Address BEumsey & Co., Sencca
Falls, . Y..U.S. A

Drop Press, 3,000 to 4,000 Ibs. Send description
and lowest price to Kittredge Cornice and Ornamont
Compnay, Salem, Ohlo.

Blectrie Burgiar Alarms and Private House An-
nuneclators ; Call, Servanta’ & Stable Dells; Cheap Teleg.
Inste; Datteries of all kinds. G.W.Stockly, Cleveland, 0

Steam and Water Gavuge and Gauge Cocks Com-
bined, requiring only two holes in the Boller, used by all
boller makers who have seen it, §15. Hillard & Holland,
2 Gold Bt,, New York,

Scroll Sawyers—If you want the best Jig Saw
M..zn--nd-by A. Costs, 108 Hester u.'..n. ¢

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or malied on recelipt of
elght stamps. Balley, Farrell & Co., Plttaburgh, Pa.

Prioe $3.50.—The
i e T T T s
for sending messages, making magneta the eloctric light,
giviog alarma, and Yarious other purposes. Cua be put ip
operation by soy Iad. Inclades battery, key, and wires.
Neatly packod and sent to all parts of the world on recelpt
of price. F.C. Beach & Co., 346 Canal St.. New York.

Sale—Large lot second hand Machinists’
Tzll.“m. Sond for list, 1. H, Shearman, 5 Cort-

andt Street, Now York,
Tri-nl Mica Blasting Powder,
o  Biestria Fases; Rxpioders,
Gutta Peroha Insulated Leading Wires, eto,, ete,, oto,,
result of seven years' experience st Hoossc Tunnel.
sddress Goo, M, Mowbray, Korth Adams, Mass.
Cutter, at greatly reduced prices,
“v“.bl‘m'l 4 Newilaven Conn.
“Lobigh"—For Informationabout Emery Wheels
&e.,sddress L, V. Emery Wheel Co., Welssport, Pa.
American Metaline Co., 61 Warren St., N.Y. Oity.

Bmery Wheels and
ma“ma..mm..m :

2

Q. J. B will find directions for making rub.
ber hand stamps on p. 166, vou, 2L—H. F, G, (size of
boller), 1L P. T. (cut-off of engine), and 8. M. R,
(horse power of a water wheel) do not send sufli.
clont data.—1. H, can coment meerschaum by the
procoss desoribed on p, 22, vol. 47.—W. L. 8. will
find that bis queries as to magmetic variation are
answered on p, 104, vol. 33T, J. W. will finda
dosoription of the polyspherical ship on p, 100, vol.
81 ~W. F. R. will find a recipo for paste that will
not sour on p, 219, vol. 30.—B. J. B. will find an an-
swor to the onnnon and ear question on p. 278, vol.
82.F. H, will find a recipe for bronzing on {ron
oastings on p. 248, vol 80.—M. A. will find a recipo
for black paint for Iron fenecing on p, 870, vol, 81—
O, will find a recipe for paste on p. 315, vol. 30, and
on p. 11, vol. 8L—H1, W. D, will find directions for
construoting n windmlill on p, 241, vol. 32.—-M.H.K.
Is reforred to p, 410, vol. 82, for a monns of getting
rid of ants. Constructing a sundial is desoribed
on p. 408, vol, 20.—W. P. K. will find directions for
froving sulphurio scid from water on p. 111, vol,
20.—E. T. oan bleach beeswax by the method de-
soribed on p, 20, vol 31.—S. A. R. will find diroo-
tions for making a filter on p. 251, vol. 3L,
V. can tomper springs by the process deseribed on
p. 353, vol, 82.—8. L. will find directions for wator-
proofing cloth on p. 347, vol. 3. For a book on
the lathe, try “The Lathe and s Uses"—A. D,
D. McG., A, C, D.,and R, F. H.will finda full expla-
nation of the mystery of an ice boat traveling
faster than the wind on p. 136, vol, 23, —H.8. 8.
will find & method of ascertaining the amount of
water carried over in stoam oa p. 257, vol. 3L—A.
K. will find a reclpe fora cement for filling burr
stones on p. 251, vol. 3L.—J. A. will find directions
for making malicable fron castings on p. 138, vol.
20.—D. L. 8. ean drive away cockroaches by the
mothod desoribed on p.315, vol. 82.—W, M. H. will
find a recipe for yellow lacquer ontin on p, 189,
vol.32.—1 C, P, will find directions for preserving
egzs on p. 210, vol. 3L.—H. L. 8. will find directions
for manufaoturing aluminum on pp. 9, 118, vol.
32.~H. G, 8. will find an angwer to his query as to
the growth of the beard on p. 362, vol. 32.—A. K.
will find the desired information as to the phyl-
loxera on p. 48, vol. §.—8, A.T. will find directions
for ~xtracting giycerin on p. 22, vol. 3. Consult
a physictan as to the feot troubles—T. B. will find
directions for making bleaching salts (chloride of
lime) on p. 91, vol. 32—V, L.Jr.and A. J. P. will
find direotions for siveriog without a battery on
p. 200, vol. 81.—F. M. E. will @ind an answer to all
his queries as to lightoing rods on p. 145. vol. 31.—
A. E. G. will ind a recipe for paraffin varnish on
p. 9L vol. 81. Ants may be destroyed by the meth-
od described on p. 519, vol. 32.—J. B. M. can pre-
vent rust on iron by the method given on p. 253,
vol. 3l

(1) J. N. Jr. asks: In regard to the fire
proof qualities of a safe, do the walls require to
be any thicker for n largo sized safe, or does 5 inch
filling offer the same protection In o large as well
as ino small slze? A, The same thickness for both
sizos will do.

(2) L. L. nsks: What is the name of the
fastost steamboat In the world, and what Is her
bost time? A. We think about 25 miles an hour
has been wade on the North river, and this is the
fastest time. Perbaps some of our readers may
have notes that will be of Interest,

(8) T.H, W, says: Pleaso give me through
your valuable paper a rule by which I can exaotly
caloulate the departure of & curve from a tangont,
the radius and tangent being given, at right anglos
to each other. A. You want the equation of the
ourve, whioch you can obtain from a treatise on
analytioal geometry, for any of the common
ourves. In case you do not koow the oature of
the ourve, it must bo determined by exporimont.
Tho oquation of the ofrele, referred to lus conter,
R belog the radius, and x, y, the co-ordinates, is «*
Syt =02

(4) . L. B.asks: Have I aright to make
any patented article for myself 2 A. No.

1. Does & rifle ball leave the gun before one feols
the recoll? A, No. 2 Wik the recoll make any
differonce with the shooting? A, Yes.

(5) D. C. asks: Why does iron not always
shrink alike? A, Because it is not homogensous,
belug harder and closer in fiber in some places
than (n others.

American,

6) C, P, A, says: 1. I have in mind to
bulld a small boat, 40 feet long and I3 feot wide.
What slse of sogine would 1t take to run it? A,
Use an engine of 12 or 16 bome power. 2. Does
boller fron have to be stamped on every plate
with the breakiog struin and the maker's name ¥
AThe law in regnrd to stamping boller plates is
e follown: “And be It further enscted : That
avery suoh plate of bollor iron or steel, made for
use (o the construetion of steambont bollers, shall
bo distinetly and permanently stamped by the
munufaoturor thereof, and, If practicable, in such
plaoos that the murks shall be left visible when
suoh plate shnll be worked Into bollers, with the
name of the munufmoturer, the place whore man-
ufuctured, and the number of pounds tensile
straln it will bear to the square inch.” This r¢-
fors 1o piate subject to o tensile straln,

How are rubber stamps made? A, Seep. 150,
vol, a1,

(7) I B, askn: Can water be pumped frum
an airtight tank, baving no veat? A. No.

(%) H. D, M, asks: Can you give us a first
ol recipe for making Babbitt metal for linlog
Journal boxea? Al It would bo better to buy the
motal from a rellable manufactarer. We oan re-
commend the use of cast Iron boxes, from per-
sonil experience and observation,

What is the st style of cluteh now known for
conneoting two lines of shaftiog, to throw them in
nnd out of gear? A, You will probably find &
friotion clutol the mast satisfactory.

(9) J. O asks: Can I own and run a steam
yaoht formy own pleasure upon the Connecticut
river and on Long [sland Sound, without getting
a lioense 7 1 do not wish to carry passongers for
hire., A. You must obtain a license. Apply to the
Inspector In your district. The feesare: Vessel,
$20; onptain, $10; engincer, $5.

(10) H. H, says: 1. Following the subjoined
dircctions, I attempted some electra-piating:
S Take n $2.50 ploce of gold and put in a mixture
of 1 o2 nitelo and 4 0zs, muriatic acid (In glass ves-
sol only): whea it is all cut, dissolve 3 oz. sulphate
of potash {o 1 pint pure rain water, and mix with
the gold solution, stirriog well; then lot fv stand,
and the gold will be thrown douwn ; then pour off
the nold fuld, and wash the gold with two or three
witors, or unidl no nold Is tasted on touching the
tonguo to the gold, Now dissolve 1 oz. eyanuret
of potassium In 1 pint pure rain water, to which
ndd the gold, nnd (t Is ready for use. Clean the ar-
ticle to be plated from all grease and dirt with
whiting and n brush ; if there are cracks, it may be
necossary to putthearticle In a solution of caustic
potash ; suspend It In the eyanuret of gold solution
with a small strip of zine about the width of a
common knitting needle.” With the exception of
using some fully 18 carat gold for the §2.50 gold
plece, [ followed directions, but the result was not
satisfactory. The deposit was about the color of
and very similar in appearance and feel wo German
silver. What was the cause 7 How can I, (o some
simple manner, touch up by electro-plating with
gold such things as parts of watch movements,
ete.? A. A defective colored gilding may be it
proved by the help of the following mixture: 3
parts nitrate of potash, 1} almwm, 14§ sulphate of
zine, 13§ common salt. These ingredients aro put
into a small quantity of water, to form a sort of
paste, which {5 put on the articles to be colored ;
they are then placed upon an iron plate overa clear
fire, 80 that they will attain nearly a black heat,
when they are suddenly plunged into cold water;
this gives them a beautiful high color,

(11) W, B. H asks: How can | fiod the re.
Iative conductivity of different substances? A,
You can find them tatulated in Dela Rive's work
on electricity, and in several others. The process
of working them out 1= somewhal complicated,
and requires a great deal of experience todo it ac-
curately.

(12) L J. W, says: I have tried to eloctro-
plate with a battery of 2 zincs and a carbon in di-
lute sulpburic acid, but I canpot get a good do-
posit either on metal or a wax mold, the wax mold
belng well rubbed with pure graphite. The zines
are $ inches x 6 x 14, and the carbon Is of the same
sizo. The deposit on the metal Is in spots, and
brittle, altogether unlike the nature of copper,
Please tell moe what is the matter. A. Your
trouble might arise from several causes. Porhaps
your sclution is too strong. The best solution is
made of 3 parts satumted solution of sulphate of
copper and 1 part of sulphuric acld with 10 of wa-
ter. Perbaps your anode is too large. Try a
smallor one. Perhaps your cathode and anode are
too near together; try them farther apart: that fs,
separate your metals farther from the copper plate,

(18) L. 8. Y. asks: What chomicals and
metals are used in the Hill battery T A. Sulpbate
of copper and sulphate of zincare the chemicals,
and zine and copper the metals,

(14) A. B, C, asks: 1. How will I proceed
to finish up ash doors and frames o oll polish, af-
tor flling with two coats of filling? What mate-
cial i used, and how many conts are nocossary to
produce a good Job?  A.The Hnencss of the polish
depends in & great measure upon the care with
whioh the Olling may be rubbed down ; tho rub-
bing is Indiapensable, in fact, to a good tinish, For
the best work, put on three coats of shollac; after
tho first cont (s haed, rub it down with No, 1 sand-
papor; after the second coat is bard, rub down
with No. 4 sandpaper, and after the third coat,
the same. Thea pat on one or two coats of bees-
wax disolved (n spirits of turpentine and ol), In
some onses throe coats.  For polished panels, put
on theoo coats of hard flowing varnish, each of
the first two coats to stand two or three days until
hard,and then be rubbed with rotten stone,the third
coat to bo rubbed with cotton batting and flour. 2,
I have a brick foundation, penciled, and it s
ratned from mold. How can I prevent the mold
+ from affeoting the paiot 7 A. The mold is caused

from dumpriems, and this arises either from a close
confined position of the waill, or from water risfog
Inthe body of the wall from the ground. The
only rowedy Is to remove the cause of the damop-
ness.

(16) M. 1, T. & Co, gy : In our business we
bave arders for hooka eote., that are to withstand
the deaft of an ordinary locomotive. Wil you
plewse glyo us your ides of the amount an engine
with four Arive wheels onn 1ift, dead welght, with
single purchase? A, About 8000 Ibe. on an aver-
nuo, takiog the adhesion at | of the welght on the
driving whoeels,

(10) C. F.ankn: I. What Is the percen
aof phosphorus In phosphorus ofl? p; r-:s:
gruins phosphorus are put into 1 ox slmond ofl.
About 4 gralus phasphorus are taken up by the ofl.
2. What medical action has It? A, Sclutions of
phosphoris have beon used (o small quantities to
allay oxcessive oxidation of the animal tUssues.
Vitreous phosphoras, taken Internally, acts as a
powerful irritant polson.,

Can corrosive sublimate be made by precipita-
tion of mercurial nitrate by muriate of sods 7 A.
No ;1 the provipitate sists of the subchloride of
moroury (onlomel),

(17) G.ways: 1. | have a boller earrying 70
Ibs, to the square (neh with a 3 safety valve at-
tached.  What would be the pressure on said
valve? Wil I bave any groater pressure on ad
inch safety valy o with the sume pressure of steam?
A.Prossure on 8 valve=T0x3{ 20784 ; pressure
on 3 (nch =103 < 784, bence the pressure In the
second valve s 16 times as great as that on the
frst. 2. Plonso give me a rule for finding horse
powers of bollers. A. Weo do not know of any
standard for the horse power of 8 boller.

(18) P, anks: 1. Can gold leaf be applied
to glass without the use of ofls? A, Gold size s
used for this purpose. 2, How can [ transfer a
wood cut o¢ stecl engraving to glass, »o that | oan
apply colors to the back, and let them striko
through? A. Seo p, 123, vol. 50,

(19) G. F. K. usks: 1. Thave built xn engine
1}§ borexd Inchies stroke, with a fly wheol welghing
12 1bs.  Would a copper boller 20 inches high x 156
Inches diamoter, with 4 flues two (nches In dlame-
tor, heated with 4 lamps, makiog 20 Ibs, stesm,run
sald engine nt the rate of 600 revolutions per min-
ute? A, If the lamps are very powerful, wethink
it may answer, It will bave to be forced, however.,
2. Please state tho thickness the bofler shell should
be. A, Make It ' of an Inch thick.

(20) C. H.says: I have a 1 inch iron pipe,
480 feet Jong, to bring water from o spring. The
fall {s 8 or 10 feet, and the water runs outd feet
above the ground. [ cannot get the pipe to run
full of water; it will not run more than balt full,
though thers is water enough to GI1 & What §s
the remedy? A. Probabiy tbe pipe bas high
polnts, where alr collects.

(21) H N. B. says:lam running a circalar
saw, with an idie pulley In a borizontal frame,
bioged, and working a fow ioches from the saw
pulley. The belt is quite slack, increasing the lap
six inches. [apply Just suticlent weight on the
frame to keop the belt from slippiog : it worss
smoothly and well and almost noiselessly. Oze
Incing bas lasted three months on beavy work.
The proprietor contends that | am wearing the belt
on the outer surface and otherwise injuring it by
applying the weight. Is he right? A. The plan
you baveadopted Is a very good manner of spply-
Ing o tightener. [t would probably be somewbat
more eficient If you stretchbed the belt a little
tighter ; but from your account of the manner
which it operates, there seetns to be little reason
for makiog any change.

(29) L. M. says: [ say that, if atrainof cars
runs on a eircular track or a curve, the road must
be !nolined outward if the locomotive draws, and
fnward If it pushes from behind, My friend says
in both cases the road wmust incline inward. Who
lsright? A, Your friend,

@8 L D, C. asks: 1. W ill a balloon m-de
in the form of a sphere ora spherold carry as much
welght and ascend with as much caso as if made
pear-shaped, the gas acd all other things being
equal? A, Yos 2, Is ens of a high (llummating
power tho best for balloons? A, The lightest gus
(s the best, honoe that baving the best (lluminatiog
qualitics is by no means the bost for s balloon. 3.
How can | determine the weight which a balloon
of a given size will asoend with when filled with
conlgus? A, Seo p 04, vol. &2

(24) L. B. 8. asks: How can | make a swall
battery for plating and other purposes? A, Puta
copper plate In a glas vessel § fncbes deep, and
cover It with orystals of sulpbate of copper. Sus-
pend a plece of 2ine near the top.  Connect Insula-
tod copper wire to copper plate and another to
gine. Pl the vessel with water.

(@5 L O.T. nsks: 1. Pleaso givo moa rule
for fnding how much and what size of wire I must
use on relays, in puttiog up a short or long tele-
graphie lne. A, Uso the purest copper obtalon-
ble,and make the sum of the resistances of all the
relays equal to the resistance of tho rest of the
clroult, Includiog that of tho battory: this gives
the bost result when tho line bs well (nsulated,
Thero Is no stmple formuls for fxing upon the
sleo of wirethat would serye for any and every
cuse whatever; but for locul and short olroults, Nos.
15 to 24 aro convenient slres, and Nos. 28 to $2 are
generally used for maln lines, A ourrent of (2
of a weber ls u very falr working strength for main
lUine circuits,  All the pecossary data for nsoertain.
ing the reststance of the varfous sizes of copper
and lron wire will be found in J.T. Sprague’s work
on “ Electricity, its Theory, Sources, and Applica-
tions,” under * Conductivity and Resiytance.” 2
1 bave been making an tnduction coll, Tx3 tnches,
center bundie of wires is1 inch In dlameter; pri-

mary coll is of No. Lé wire, about %0 foet long ; seo-
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with your coll without Inspectiog it;

of 400 leaves to the fnch ; it Is made likean Inter-
Joaved book. It contains 45 square feet, and ls
well connected with the primary cofl: but I get
no additional offoct. What Is wroog? A. Your
condonser is made, and shoald sdd mate-
rially to the effect If rightly connected to the pri-
mary clrouit.  Sprague’s book, above referred to,
gives much useful informaticn in regard to tho
construction of colls.

(26) L. W. asks: Which is the best book on
quatitative analysis? A, Frosenlus Is a standard
work on the subject.

Scientific

V. L. O, anks: How can I make plaster
stercotyping, so that they will not emck

(t3)
onsts for

| when put into heated metal? A, Aftor the plas.

ter cast has bardened, (t should bo placed in a hot
oven In order to deive off ull the supertiuous mofs-
ture. Plates propared (n this way do not erack.

{(85) G. C.says: 1. My counter is badly cor-
roded by the action of soda water, and fountaing
have to be tinned every 3 years. s thoro aoy rem-
edy for this common annoyance? A. You fall to
state of what materinl your counter s composed,
If of wood or marble, we would suggest the use
of n glass plate. Porowlain or slate topped couns
tors aro bost where there I a Hability of tholr fre-
quent contact with carboule neld water. 2. Would
a small quantity of soda put In the water before
charging provent the mischiof? A. No.

(36) Z. asks: Please explain the electric ae-
tion In the automatio rallway signal In use upon
tho Doston and Albany Rallways. A. The action
is produced by the opening and closing of an eleo-
trio clroult by the movementsof the carsupon the
rails, and causes the movement of an armature at-
tached to an electromagnet, whioh strikes a bell.

(37) F. M. W. asks: What is the process
for clarityiog and purifying lard, grease, and tal-
low? A. They are subjected to the action of

(27) F. B.asks: How can 1 make a silver | goam ata high pressure in large oylindrical iron
barh, for slectro plating? A, Dissolve 133 OFS. 0¥+ | voegols. The steam is mad: to enter the vessel

anide of potassium (n 100 gallons of water: getone

from below in such 4 manner as to cause a con-

or two flat porous vessols, and plnce them in this | oo e aeitation of the melted contents. The con-
solution to withia balf an inch of the mouth, and | 4.ead steam, being heavier thin the grease, falls

Al thom to the same hight with the solution ; In

to the bottom of the eylinder, onrrying with it the

theso porous vessols place small plates or sheets of | ooqpor part of the impurities, and is drawn off by
fron or copper, and connect thom with the zine | g enle taps.

tormioal of a battery; in the large solution place
o shoot of silver connected with the copper termi-

(88) W, H. B. says: In your last issue you

nal of tho battery. This arrangoment being made | recommend a correspondent to use lodine io olive
at night, and the power employed being two of | oil to prevent the balr (rom falling out. Will it

Bunsen's batteries or four Daniell's, the solution
will be ready for use in the morning. A small

not discolor the hair and skin? A, Yes; but al-
most inappreciably, and for a short time only,

quantity of solution for silvering may be made up | The color is not permunent.

from this description. A half ounce of silver to
the gallon will do very woll
may be prepared in an hour,

(28) A, A, H. asks: 1. How can I plate sil-
ver without a battery? A, For silyver plating on
copper, use nitrate of silver and common salt,

(89) J. T.a:ks: Is any portion of the hu-

A small quantity | ay tooth ivory? A. No.

(40) G. W. S. asks: 1, What is soluble or
water gluss? A, Water glass 18 a varioty of glass
containing a large proportion of alkaline flux, It
18 quite soluble in boiling water. 2. Would it an-

each 20 grains ; cream of tartar, 314 drachms. Mix. | swer for making a smooth bhard finish on wooden
Moisten with cold waterand rub on the article to | hbandles. and give a polished surface? A, Water
be plated. 2. Can T make a solution by cutting | glass might answer the purpose; but it Isan efMlor-

sliverio acld? A, Silver dissolves in dilute nitric
acid.

(20) N. 8. W. nsks: 1. What is the office of
the core of wires In an Induction coll, ng shown in

p. 15, vol. 332 AL The objeot of the core of fron
wires 15 to {nerease the inductive effect. 2. Where

rescent substance, and would finally become con-
verted into a white powdor, if exposed to the
air.

What is putin glue size to give it body? A. A
little tlour and litharge are sometimes used.

(41) C. A. B. asks: What can soft sand-

is the connection with the conductors? A. The | stone be saturated with to make it impervious (or

primary wires are attached to the binding screws
at the right of the Instrumont. 3. What Is the
necessity of insulated wire If the coll ks divided by
fnsulators? A The wire must be insulated, other
wise the current would leap across from one turn
to another. If you will rend the article carefully,
you will see the object of the secondary coll. 4.
If a battery current is connected with the coil,
what is the necessity of the current breaker? A.
It is by alternately breaking and making contact
with the battery that the secondary effects are
produced. A constant current through the pri-
mary coil would produce no static effect upon the
secondary. 5. If the copper wire be immersed in
a solution of shellac, is that insulation sufficient
for a coll? A. A shellao covering might answer,
but silk would be better.

(80) F. C. says: How can | deodorize a
swordfish's sword? A, Try washing 1t with a little
benzole or carbolic acid,

(81) L. P. 8. says: In yourissue of August

2% (lo answer to M. V. 0., who asks: Does 2 fan
blower require more power to drive it when the
discharge pipe isopen than when it is closed 7} You
sgswer: “ The sction is the same as in partially
closing the discharge valve of a pump. If the
sme speed s maintained, the resistance s in-
creased.” This Is contrary to experimental re-
sulte, If M. V. O. will make his fan belt sufficient -
Iy slack to reducs the speed of bis fan one quar-
tor or one third, by slipping, when the valve Is
open, he will find, on shutting the value, the fan
will immediately resumo its full speed. This, T
think, is due to the changiog of the course of the
Alras it rushes through the fan, from a stralght-
forward to a rotary motion, which takes consider-
able power; but when no air passes through the
fan, that which is inclosed within it, after baving
rovelved its Inltial momentum, keeps it up with-
out nny additional power oxcept to overcome the
friotion on the inside of the alr Jacket. I have
ofton tried this, and always found it to take more
power when the blast I8 wken from thoe fan. A,
‘We think you are quite right, when the gate Is eo-
tiroly closed. As 10 the effect when partially
closed, wo would like to bear from readers who
bave made experiments. Wo are glad you have
oulled sttantion to the watter, for wo always de-
sirw 1o ive vorreot information, and in ocur an-
swar to M. V.0, we had In mind the action of
blowers productng positive blast.

(32) K. weks: In thers a more speedy meth
0d of reductog u leaf w ity skeloton (without de
stroylog the ber) than by stesplog in pure water
for months: & mothod, hy the way, tried by e
without success? A, Bteep the leaf o & lttle
strong llme water for & short tUme: sprayiog the
kal with water will then remove all but the

(83) J. G, K, aakn:1s there ADY way of ma-
Kking oloth fmporvious to dust? A, Cioths (hat
have hoen rendered Imporvious o molsturs gee
likewise Imporvious to dust.  Pass the clot)y
through u weak solution of glue and alum; ana
aftor passing 1t betwoen the rollers of an ordinury

to romoye the supertiuous molsture, dry

nearly s0) to water? Coal tar would do but for
the color. A. A solution of nlum, glue, and lith-
arge has been used for this purpose.

(42) 8. A. T. nsks: What will prevent the
beard from splitting, so that it will grow long? A.
Clip the ends frequently.

What makes Lisnburgoer cheese bhave such a very
strong and offensive odor? A. It's putrescence.

(48) L. L. asks: Please give me an analysis
of erude petroleum. A, Crude petroleum varies
in density frowm (/820 to 0752, or 40° Baumé to 45°
Baumé. It is a mixture of a great number of hy-
drocarbons, compounds of carbon and bydrogen,
the average proportion of the two elements belog:
Carbon 85, hydrogen 15, These hydrocarbons dif-
fer from each other in volatility. Some are so vo-
latile as to evaporate rapldly at ordinary tempers-
tures, others require n temperature of 700* to 800
Fah. to vaporize them.

(44) G, B. asks: What is a good alloy, re-
sembling silver in weight andappearance? A.Try
the following: Tin 43§ 1bs, bismuth, antimoay,
aud lead, each 3§ Ib,

(4% C. H, 8, asks: How can I cover twine
thread, eto,, with metalliclead, so that on bending
it will keop itsshape? A, The prooess employed
(o manufacturing long lengths of load pipe might
adyantageously be used for this purpose. In this
thoe lead, in a molten condition, I8 forced by by«
draullo pressure through a dle, through the con-
tor of which a steel mandedl, of the required slze
for the bore, passes. By a little alteration of the
mechanism you might substitute twine or thread
for the mandril, and deorease the size of the dle,

(40) F. C. W, says: G. G, I, ean remove
glomy spots in black goods by rubbing them with
a plece of cloth,

(A7) M. W, W, says, in roeply to numorous
quorios ox to the sizo of axlospindlos; The almost
uniyersal testimony 8 in favor, within cortaln
rangoes, of the luvge spindies, sapecially 1o common
fredght and farm wagons. This may not arise
from the difference in the spindies, and protmbly
doos not, but from other entsen, In practioe, the
small slzed spindles are usually solid Lron, and the
spindies are turned, and the boxes bored to fit.
The larger spindle s about twice the diame-
ter for the same grade of wagon, that is, a 1i¢
inch solld tron spindle corvesponds to o 3 inch thim.
Blo skedn, as It s tormod, which Is usually a const
fron thimble Atted on to n wooden axlenot turned
and with the boxes not turned, the 0t belog much
looser than In the case of the solld fron spiodle.
This way have some offoct, but | think the resl
cnte 18 the gromter stability of the woodon axle,
rotalning its set without sprioging, senerally as
long s it daata; while it is probably rare to find
polid fron axlos that arm not more or loss sprang,
whon of course thoy run hards This seems still
more reasonablo whon [t s coosldered that solld
fron splndles (when the load Iy enrclod on springs,
s reduclog the Habdlity to spring tho nxlo) sol
dom glve nny troublo, Thore I8 also somoe diffors
wnoe 1n wolght {n favor of the woodon nxlethough
hardly onough to justify the declded preference

16 0e9t In the alr and then in o waem room.

moanifested for it,

Aumerican,

(48) E. D. R.says, inanswer toJ. A, B,who
asks If thore 1s a seed ealled bird pepper: The
pods thus called are the capsules and seeds of
capsicum annuum, Or eayenne pepper, and can be
procured in almost any drug store under the name
of bird pepper; mockiog birds are extremely
foud of them when fresh, and eat of them freely,
henco the vulgar name. The best are the African
bird poppers, and are tho same a8 used for making
POppor suce,

MINERALS, BTO.—Specimens have been re.
celved from the following correspondents,and
examined, with the results stated :

D, D. W.—No gold or sllvor Is prosent. There Is
a traco of arsenic.  Tho spocimen (s shale Incloging
a yollow powder consisting principally of silica,
tron, lime, aluming, and potash.—M. C. S.—Itis
smoky quartz, of little or no value.—C. C. P.—It is
maroasite,—W, W.J.—It is a variety of soft white
olay.—~A. J. H—Your specimens have not been
recelved. Forward other specimens, and we will
examine them.—R. L.'s specimon  has not been re-
colved.—No nume.—A fine specimen of variegatod
rod Jasper or shale.

COMMUNICATIONS RECEIVED.
The Bditor of the SCIENTIFIC AMERICAN a0+
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:
On Squaring the Circlo, By B, C,
On Rapid Teansit. By J, H, MoH.
On the Excenetion of Gold from Oros.
On the Wenther, By W. I,

Also lnquirios and answers from the following :
AAA~L ID-W M RB=J, D. D.—J.J. M.~
R.K~A, G ~F.J 8~G.B.~G. W.~F.K.—C. D.—
F.D,C.=W.M. T.—A.T.—R. B.—E, B. B.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fuil to appear
should ropeat them. If not then published, they
mny conclude that, for good reasons, the Editor
declines them. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-

hility of Inventions, assignments, ete,, will not be
published here. All such questions, when initials
only are given, are thrown Into the waste basket,
as it would fill balf of our paper to print them all;
but we generally mke pleasure In answering briefly
by mail, if the writer's address Is given.
Hundreds of inquiries analogous to the following
are sent: * Who sells an efficlent rice-hulling ma-
chine? Whose Is the best firebrick press? Whose
is the best dog power, for churning and other
light work? Whose is the best rack press for ox-
pressing seed oll ' All such personal inquiries
are printed, ns will be observed, in the column
of “Rusiness and Personal,” which Is specially
sot apart for that purpose, subject to the charge
mentioned atthe bhead of that column. Almost
uny desired information can In this way be ex-
peditiously obtained.

By J.T.

[OFFICIAL,)

INDEX OF INVENTIONS

POR wmIom
Letters Fatent of the Unitod States were
firanted In the Weok ending

August 31, 1875,
AND EACH BEARING THAT DATE
(Those marked (r) are relssued patents.)

Alr and fuld regulator, B, Bates. ... coovveasns

veves - 367,212
Anlmal shearing machine, G, F. Evaas (r).

e 6,62
Auger, earth, D, L. Newcomb, ....... cernneeass 165,053
Darrels, cte., chamfering, J, Greenwood.......... 167,106
Darrels, ete,, trussing, Naylor & Greenwood 107,10
Battery, galvanic, E. A, HUL ..., wrees 167,178
Dod aofa, A. Splegel ... ccovvivinninans o 10T

Doo hive, 8, HIXs0n. . .ooiue ... 105,047

Deo hive, P, Honnoll ... ... 107,280
North, swloging, B, W, Brown. ., 167,917
DIrd 0ago, J. Lo PIONOT v ccavssvsrnrsrantnbpssss san . 107,800
Hoat, collapaible, B, L, Berthon.... «ooie vornnees 107,214
Hont, Hfe, L. P, ProXo0....ccconneosssssnsrrsssnssa 167160

Doller, sectional, B, T, Babbitt,.......
Boller tubes, securing, J. E, Jarrold, ...
Dollers, bushing tubes of, M, Dusecly,,
Dolt, door, H. J. Hes.....cvviiiass
Bolting cheat, Awisher & npball,,
Rone biack revivifier, J. Gandolfo,
Book ruok, susponsion. ¥, 1. HiN.,...
Boot ealk, raftman’s, &, D, Guilford.........
Bottle, tollot powder, Willlams & Hihouse,
TrIale DI B, H 0NN i iiiiinninssnnnnsans
Buelie, B Wal0R.. . cidsnned itborsosssonne

Ducklv-makiog machine, I\
Burner, vapor, C, E. Ball,, .. <
Camers obscurs, G, Raphael, ., cecasasnes JO3,001
Can, shaot metal, J. Hermot. ... ..ooiir vnvinnen wan
Cans, Alling and solderiog, G. H, Porkine,........ 167,96
Car brake. poeumatie, I, ¥, Knapp, e T30
Car bumper, Geilfith & PAt1erson. .. ... .. «....eree 167,800
Car coupling, Hervey & ABPanms, .......o.oviivee. 105,084
Careoupiing, Mayes & Murphy . ......ooviiienneinns 1671
Carcoupling, N, N, $pafford........connn vesanens 160,008
Cardoor, gratn, David & WHAIng. . ....coonees o N2

oo 107,22
o 167,590
o 167N
weo 167,098
«ea 167,082
e 167,20
oo 167,046
e 167,209
oo 107,078
oes 107,288

<16
B LIS
o 165050

Carstarter, A, A, Jones,, ., s T30
Carstartor and brake, T, L. Wobser, ..o nmm
Carstock, W, W, _Ker..... ... ceensenns ISTATY
Onr traek, 1. DOROML. . coivicsivreiiosis (rstsrosahen WM
Car i, O, BTy OGS o 352057 b4duh db ot SRed K C LR 5
Oarvareter, T, I, Harrington A LA
Card,direction, A, E, THOIE. ..oorvnnrsannnnss W

Carpet swenper, G, 8, Gladding
Carriage Inok, A. W, Fileld,...

Carringo top, G, E, WhItlore. ...,
Ciina, ote,, ornamonting, 8, M, AJAIS, ... ..
Ctinok forholding eceontrics, W, 1, Smdth, ..
Ohoen cup, W, Manee,..... . wen 107,904
Clgarmnohiine, W, E, | von 107,348
Cligar makior's pasto box, M, WHBOM ccovveivnaie 157,00
Cistern valve and overfiow plpe, MeGmnn of af, ., 167,90

S LI L)
o 107200
soe 167,078
s 167,959
- 167,077

Clomp, Jolper's, W_ J, Donley wan

[OcToBER 2, 137%5.

Clothes Jine fastener, H. MOAS. .....oocuvuieneanses 167,08
Colter attachment, J. 8, Joh . 6
Column, metallte, C, 1. Leldy........
Congealer or condenser, W, i1, )1, Mallory..

Colttvator frame, W. M. Coston
Dental drill, 8. 8, White........, P —
Dental plates, making of ¥, & G. G, Mickman... 167,50
Dental plagger, G. Rehfuss, ... oo 000
Dental plugger, E. T. Starr

Die stock,J. J. Grant.......
Digger, potatn, W, E, Babeock
Digger, potato, . Botsford..
Door spring, L. A. Warner, .
Drawers, rubber, M. Bradley o
Drililog machine, rock, C. Ferroux.. ve
Dyetng and printing, Sellon & Fiakney..... ...... ¥7,30
KEngioe governor, steam, Corbett & Campbell.... 167 25
Eugine, locomotive, T. T. V. Smith.. ... ooce.. 167,738
Engine, rotary, A, B, Vandemark.........
Eagine, indieator, steam, J. W. Thompson
Eogine, stop motion, T, Bvans,,,
Eavelopos,muking, J, Ball (r)...
Eaqualizer, deaft, Hunt & Butterfield ,
Favrle, folt, 1, J, and W, D, Davies,
Fenco barb, wire, J, Halsh. .. o..ovviiinnn
Fence poat, A, ¥, MeDonald......... .,
Fertilizor distributer, ete., B, Scofield. ..
Fire arm, breech-loadiog, W. I, Baker...
Fire arm adjustable trigger, H, Watkeys,
Fire oacape, §. Konz.........
Flask, moldiog, Bunnell and Hosloy.......... sees 167,208
Folding and perforating machine, W, Danfels.... 167,200
Farnnzo, B, T. Babbitt....iccivvivimrverssnss sasse 167,201
Farnncs door, B, H, Asheroft.......
Furnnee grate bar, E. M, Erdman,........
Furnnces, preparing gus for, W, 8. Gillon
Furnaces, pudditog, G, W, Hall, . ..oooviiininnns
Furniture drawers, antifriction, J. D, Freese.. 167,161
Gas Jots, projector for, J, W, Naramore........... 167,881
Gold, sllver, etc., oleaning, G. M. Norwood..... 107,192
Grain cleaner, T. BUbImann, . .....co vovvirenrans 107,297
Grass sovas, gathoring, J, B, Symmes 5

Harness hame, J. P. Clopton....
Hammer, claw, D. W, Parker (r),..
Harrow, W. 8. Rowland.. . ..,..
Harvestor dropper, J. Bahruth,,.
Heater, steam, J. F. McKenney,
Heddle frame, E. S, Pike ......
Hitching post, T. Msguire...
Hoe, weeding, A. S, Dunham
Hose coupling, M, M, Lewis, ..
Hydrocarbons, burning, J. Nelson,.......
Tee machines, cleaning, W, H, B, Mallory. F
Inhaler, nasal, Yutes and Treat........ cererasanees 167,200
Koy tor looks, L, Griswolde oo o e 167,084
Knife-scouring machine, €, G, BIBger ,..,........ 167,50
Knltting maching and fabric, ¥, Uurns, ... .

Knob rose, J, Moore.,.. v
Ladder, fireman's extens! . Kona,,
Lamp, J. Mayer....ccocoamaaiananna,
Lamp attachment, L. Tobey.
Lamp fount, C. F. Linsiey........
Lamp. miner's, Eynon and Cook
Lamp socket, W, X, Weeden. ...

Lasta, fitting counters to, L. Coté...
Leather, conting, H. Martyn...... ......
Letter box, De Barry and Landqvist, .

Lid ltfter, T, B. Carpenter........... . 167219
Lock, alarn, L, Griswold.....oeevnvnnnnn e 167,167
Locomotives, pet cock for, F. A. Casey. e 167,002
Log turner, H. Kno¥loR. .cccvve ov vestonvsonsnne 16,31

Loom for weaving plied fabrics, E. B. Bigelow,. 167,152
Loom shuttle motion,C. 1. Kane PR

Maize, treating, L. CRIOZEA. ....covverinsnronssnnes i)
Manures, distridutiog lguid, E. i, Cammings. .. 167,155
Mechanical movement, P. Bellinger........ ..... 163,018
RUOL Y, ABDIN. .. ccansvasianes.  sosumes s 1,290

Molding flask, Buntel and Hosley. ..., e V6T 008
Molding machine, Bunnell and Hosley............. 167,29
Moldings, machine for making rope, H. Glans. ... 167,59
Mop and brush holder, C. B, Clark.... < 167,504
Motion, converting, J. M. Wilkinso:
Muff, head, H, Fllrst............. .

Not, landing, C. ¥, Nason,.. .. 167,189
Oltoup, J. Graham,..... ... eee 167,882
Ore slzing machine, D, Nevin....  ..vveinennnes 167,191
Overalls, G, R, Eager....... cerees 167815, 6,7, 5,9, 20,21
Macking for stufing boxes, R, Greonalch......... 167,258

Paper, carbon, A. B, SImonds,.....u...e
Papor collars, ete, cutting, ¢, H, Den
'aper cuttor and perforator, W. Danfels
Papor, safoty, J. W, Casilear,.........c..

Papor vessel, E. Waters (r)..., e sas 0,627
Pastenoard, making, B. F. Fleld......... oo 167,208
Pler, casttron, J. F. Hame...... "o oo 167,059
Plllow case frame, T. F. Walter, ..., oor 167,000
Pin, diaper, B, I, Gaylord..oooov coniiens N LI
Plipes from froat, protecting, A, N. Hankin, ..., 167,198
Plane, beneh, L, L. Davl N L]
Plunter, corn, 8. Wright, 0.
Planter, hand, D, W, Hughes, 107,851
Planter, sood, 1, 0. Wenoll,., .., o 167,900
Wow, sulky, B, K. Fenner... . 167,05
Pross, baling, D, O'Connor. . . 167,268
Presa, comblination cotton, J. ¥, T . o 1T
I'ress, hydrsullo sdjustadle, M, Stannand, .. . 16,3

Printing maohioe, block, ¥, Waltlon ... ... 87588
Printing, preparing plates for, A, F. Eckhardt., 167,158
Printing pross, O, B, Cotteell. . X

Printing press, W, ¥. Wyman
Pruning implement, W, Carr, .,
Pamp, I TYler ..o " anena
Pamp, chaln, W, WeRros. ...coovvrvivermnsrsrrerscs 1T
Powp, rotary, O, H, WHItBOY ... e oo W0T00
Radistors. valve for steam, W, U, Daker, ... .. 169,211
Hallway rall Jolot tastenivg, I, ¥, & N, A. King. 167,200
Haslway switeh, O, P DYoo, . oo s 105,03
(iattan measuring machine, N, 1. Richardeon, .. 167,558
Heflectors, O. M. Mureh...... <ouen MOTANT, 16T, 0N
tegister, hoating and ventiintlog,J 15 Oldershaw 167,05
Saw mifll bead bloek, G M, PelOn o 16N
Shatt coupling, D, L. Newecowb PR LA T
Shafe tp, 8,00, Baymond. ...
Bhoave, 1. Kavanagh, .. cooeooaineinns
Shoo nalle, metalilo trip for, G. Mekay.,
Bhow oase, 1, 1L URsenrIOF, o
Knutter, Aroproof, Mlerco & Nmith,
shutter worker, . D, Hughson,
Siftar, ashi, W, Daumann,., .
Bl and order alate, combin BN
Soap, transparont sdyortising, 8, Strava ()

Volder, sy partue 100 weliing. J 0 HBpn .. o0

-
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Spinning machinery, om.. u‘lnmm\n & \\'.n‘ ) S s -
ar,, 101,10 =
,\m.;o nnddm:,lp tl'brln Jo Lo Kendall,,,, L0l 169,994 PA C L A R K & C O M P A N Y S
Kpooling and doubling, Wild & noey,,
. 67,0 W' "
it i A e Y m | X 'TEI‘?T SELF-COILING, REVOLVING STEEL SHUTTERS E E
s E, D, Loverlige an b roadily fitted to ¥tore Fronte, Rear Windows or other openings, making tl Fiiey
1| PROOK, anid afrording sbsolute proteetlon; al ( I gt p B e AND RERGL A
Stook-counting mnoline, Jeans & all Btore Fronts, Private Donkes. Oflees, and aehool 1 u‘r‘m’l’.’." ““!‘k '.J'..f'..'.‘..",.f’.’.f"..'.".';"'..".:51'.1' ;'.’. e b Eepar Fotaelom to "“’"‘“""' Perfect
Stonedrensing muchine, W, 1, Thompao ‘ | OF DRlAtOS wolghts, and oannot et out of order, ‘They are handsome [n appearanee, sud sre Lk ks i e hnery in workmanship—all light parts
Stove, magaxine, J. A, {1 pann . B L anatiers in the \n-y[.l Are nued o the new Tribuse Balldin Dulaware 1n d ”m“'w l- ! ||l “:ru ."‘\| Saespest of Coat Bledd,
¥ nokwalter.,........ L 107,206 | Bollding, Leoox Libmry Hallding. Huve boah for yaars in .f.'n, S0 In ever mn'-il-nT ”n s l”m‘ faghaltan Every Engine tndlested,
Stovos, oil, ¥, Gates, .......... L 1er.aan | MO0 Are sndorsed by tho leading architects of thi wortd, ¥ principal city throughout Burope, Yalve correctod to f"' mmu.-
Stoves, tuel out off for wagazine, D, Smlth. . 167,801 JAMES G, WILNON, Mannager, 318 Wust 0 81, Now York, e '.'":3::""' reavl
Straw cutter, W, IL Han., ... L Dy ‘.,”:“‘. e and at London, Farls, Vienns, Berilo, Melboarne, &e,, &o, peed n‘ble.u{"m
Table, extension, ¥, Golibaoh = - marea

167,242
e Uy U

Therapoutio nppliancas, nlmum IL J. hmml
Thermomoter, J, Gall,......... .
Tl soupling, J, 1, Johoaton ..
TOUACOO Quttor, Adams & Blondin
Tool handle, W, K, Sohwin........
Truoks, rall and axle, O. W. Carter......
Truck, hand, H. K, Baltaly... ...........

.Allﬁ‘-.‘&ﬂ. l'l’ 20

..... 165,154
Trunk, J. W, Krepps o 107,583
Tag siide, D. W, Leeka o W7, 00
Tyre Ughtening machine, J. Champlin . 107,
Utering sapporter, J, 8. Shannon, 1051
Valve, ehock, I, G, Johuson, ., AR L
Vellole, C. J. Walser,, « 97,200
Vehlele hody corner Iron. \ l. Holmes, , .o 07,000
Warp beam, 0. D, Lombard, . . W19
Washing maohine, T, Mo, B Lt
Watch case too), C, llunktu- - 153,10

Watch malnspring attachment, M. Wheeler...... 15,00

Wheelbarrow, Rolland & Van Hoorde....... - 167,19
Whitletree and neck yoke, G, W, Eddy. - e
Whip socket, 0. A Kelpey.. . 166,258
Wind power, A. Lowe........ . 16T AN
Window boad fasiener, A. F. Warner, ..., < 16T
Window sereen, A, A, Carter,...... R « 167,200
Wire cloth, paloting, C. i, Waters (1), 6,623, 6,00
Wronoh, pipe, G, W, Walth. o iiiiiiiirnnsns 165,568

DESIGNS PATENTED.
8,588, —~INKSTAND.—H. Drower, Now York city,
8,581 —SILK FAnRIC.—J. Colgnet, New York clty,
8,685, —Grass Disu.—G. E, Hateh, East Cambridge, Ms,
8,59 10 5,550, —CARPETS. —A. Heald. Philadelphia, Pa,
5,500, —Canrer.—W, Kerr, Philadeiphia, Pa.
801, —~Bapow.—J. S, Littel), Newark, N.J,
8,000, —Cansnnns, W, B, Weeden, Providence, R, 1.
8,508, —=FLao,.—J, C, Deming, Norfold, Va,

SUHEDULE OF PATENT FEES,

On each Caveat,........
On cach Trade mark...
On filing esch apniication for a hwnt m !e-m
On issuing eaca or.ginal Patent.....
On appeal v Extmuners-in-Chief....
On appoal to Commissioner of Patents..
On application for Boisane. ... ....
On Aling & Disclalmer,.
On an application for Design (3% yoar
On application for Design (7 yoars)....
On application tor Deslgn (14 years)

CANADIAN PATENTS.
LisT OF PATENTS GRANTED IN CANADA
September 4 to 7, 1875,

5,128.—H. S. Pomeroy, Now Haven, Conn., U. 8. Au.
tomatic 14 prop. Sept. 4, 1875,

5,120 —W. E. Andrew, New York city, U. S. Separating
oloomargarin and stearin from fat. Sept. 4, 15%.

51235, —A. W. Richards, Indianola, Iowa, U. S. Peram-
bulsting cot. Sept. 4,195,

5,136, -G, Campbell « al., Toronto, Ont.
shutter, Sept. 4. 1575,

85127, —A. Welr, Wellesley, Ont, Spinning wheel. Sep
4, 1555,

5,125 —G. S. Walker, Erle,
chine, Sept. 4. 1835

5,120.—W. Ball, New Vienna, Ohfo, 17, 8. Canpal boat.
Sept 4, 155,

5,1%0,—J, H. Myers, Montreal, P, Q. Shirt. Sept. d.
1875,

5,151, —J, Buechner, S¢. Paul, Minn., G. 8
hibitor. Sept. 4, 1935,

5152, —J. W, H. Doubler, Phlladelphia, Pa., U.S. Me-
chanioar motor, Sept. 4, 1574,

5183.—0. Noack, Haltimore, Md., U, 8,
chine. Sept. 4,157,

5,184.—G. 4. Shimer, Milton, Pa.,
Sept. 4. 1553,

5,155.—J. Armor, Hamflton City, Ont. Hose coupling.
Sept, 4, 1855,

5,1%.~G. H, Steadman, Hopwell Cape, N. B,
snow shoveller. Sept. 7, 1875,

5,187, —E. May, Montreal, P, Q. Elastic motor, Sept.
7. 1595,

5,198 —J. 8. Wethierell, Now Market, Ont.
luggage box. Sept. 7, 1970,

5,18).—G. R. Eager, Boston, Mass., U, §
all, or pantaloon garment Sept. 7, 1875,

5.180.—C. J. Addy et al., Boston, Mass., U, 8. Sole edgo
trimming machine. Sept. 7,155,

5,041, —J. Dildine, Limestoneville, Pa,, U, 8,
trap, Sept, 7, 1875,

50428, Strunz, Pittsburgh, Ps., U,

Fireproof

Pa., U. S5, Washing ma-

Plcture ex-

Crimping ma-

U.S. Cutter head,

Rallway

Combined

Blouse, over-

Animal

8. Boasp. Sept,

R LR

5,048, ~J. Bumell, New York city, U. S8, Horse shoe
machine, Sept, 7, 1575,

514 —P. K. Dealy. St. Join, N. B. Locomotive ash

pan cleaner and heater, Bept, 7. W5,
5145, L. C. Whiting, East Baginaw, Miol., .,

forte pedsl attachment. Sopt, 7, 18
5.146.—J. D, Smediey, Syracuse, N, Y, U, 8, Chamher

attavhment 1o cooking stoves. Sept. 7, IS

Advertisements.

Back Page = = = = = = §1.00 a llne.
Iuside Page « = = = « = 705 conta n line.
anmhwdadmmmmwumm
mew.mﬂwklufmn. Adver-
tlaements must be received at publicaton ofice as
Muammnomamarmem.

8. Plano-

l. EETWOOD SCRO .l. =AW,
Vith Boring Attach., & ower,
It wili €ue, wi 0 Gireatost I(- Iy
-n-l Au-urucy. the ost m- fentn

faid o asihe

:";'..rl:ll.“ufl ) Iudrln or hn;mll
nma. h-l l‘ &
uw. anu- oo uv \uo l

o #nd under; -l-n y
5.;0:) Y ur-unlltd fw Durubll-
ey and I Jow Cont. Price $10 10 $15.
Boritg Attschiment, 15.20; Blower, §1,
send for pamphlet, “lroular, and Lt of
Deslgns of Fret Work, Teusr BKo's,
Manufactarers, Wilmiogtron, De)

| m%ES Tt sj Ky

;\ THOMAS MORTON,
f

Manutscturer of

Brass & Copper

Sast Ghain

AND PATENTED ATTACHMENTS,

Warranted for X years

No. I5 Murray St.,

New Youx,

IIO\\' MADE 1IN 10

‘ lVl‘l(} ‘R £, from Clde

0, or Molasses, \\’lTlll'l ’l il\h DRUGS, \ll-
F. I.SAGE, Hne,;-r Nskcr.*prlngncld \ln-

A GOOD WORK.

A Startling Cause of Dehility and Sie km‘u full X~
{Inluml in a large ootavo Treatise by Ilr, ehl'\‘
IROWN, 21 Grand Stroot, Jeraoy Clty, N. .l P\ ory
mnn nnd womnn who iy alling l‘n any way should send
Ba0d gOL i cOopY W Onoo, ax 1t s sent freo, prepald by mall,
Address the nuthor, ns ahove,

& TEEL NAME STAMPS—S
Ad Bramy Wonks, 21

W ANTED—Partner with # Horse Engine,
Boller, and first olass Saw M{l1, to Joln advertiser
In manufacturing Cypress, Ash, and lun Ploe Lumhvr.
Or would give contract 1o saw hy M, ddress

JOHN RICHARD, l‘l\'moulh.!\.

FOOT LATHES,

FOOT DRILL PRESSES, IRON MILLS TO GRIND
CORN AND (‘Ol) FEED, &c.
SHEPARD,

1.
G02 W, lfll‘lh St., Cincinnatl, 0,
g#™ Send rur olroulirs,

TO ELEC Tlt()-[‘l.ATRRC JV\\ ELERS,
AND WATCHMA'K ERS
BATTERIES, CHEMICALS, AND \(ATFIH ALS, In
sets or aingle, with Rooka of Instraction for Niokel or
Silver l’hulnu THOMAS HALL, Munufacturing Kiee.
triofan, 19 Bromfeld Street, Boston, Mans, Illustrated
Catalogue sent free.

INVESTED In Wall Strect
often leads to fortune. A
2 ge book, explaining

everything, and copy of the \\ all Street Review.

SENT FREE, Jonx Hicxi 1% & Co.. Bankers

aod Brokers, 32 urou!'ly..‘(.\‘.
THE IMPROYED

NIAGARA STEAM PUMP,

g 95 10 9% Pearl St.. Brookivn, N. Y.
St., New York,

.iienc at 40 John s'L
: bbard & Aller,
SoLy MAXUPACTURERS,
ENGINES AND BOILERS,
Pulleys, Shafting and Hangers
a Sp(a'ulty

male.tn lhrlr locallty. Terms & OUTFIT FREE.

2l A WEEK to Agents, md k Ynunc. \l-lrk Fe-
8 Ad ress PO, V lchl-‘l:\ & CO,

Augusta, )lc

CRE AT REDUCTIOX 15 PRICE or ROTARY
T HY Dl(Al LIC GOVERNORS. if ordered at once.
J. S, ROGERS, Tr.,19 John St.. Boston, Mass,

FINE TOOLS

For Machinists, Jewelers, Engravers. Watchmakers,
Amateurs, aud others, Algo. a fine nnorlmcm of File
and steel Wire Nupnllct at }R\Sbh & CO.'S, 62 Chat-
ham S!rtel \er York

ITHERBY, RUGG & RICHARDSON, Man-
ufscturers of Woodworth Planing, Tonguelng,
and Grooving Machines, Richardson's Patent Improved
Tenon Machines, Mortising, Moulding, and Re- Ml‘
Machines, and Wood-Working \lu:hlnarr geuerally, ¥
Sallsbury Street, Worcester, Mass. 8,
(bhop formerly occupied by R, ﬁ.\l.l. & CO.)
. B, WITHREDY, 0. J. RUOOG, &, M. RIOHARDAMN,

OR SALE, CHEAP-A Walker Lightalng Mill,

lorpulverlllnggmru .Charleston Rock, Phosphates,

Felspar, Lron Oln‘ gmm&nc }l'hlm:r .\\ﬂ“ll‘lt 1o and
on '3 clngs &

Bituminous Coals Hor SING & TTUNT. Wilkealiarre, Pa.

Manufacturers of Turbine Water Wheels
Adapted to (alls of water of 160 10 25 feet, are requestes
to send prices and de -(‘ﬂp(hnn o **SoUTH AMEnic
care of B. I', DUrrox & Co., 713 Broadway, New York,

PATENT,

= €3, 1or sleep or tat Hoots,
@’:8?!"{' YATING, forold lwaky Hoofs, ==
-——-!-n N, for repairing (eaky | mh )
2 (OB BATNT, for T oot & =
— N, all colors, lur outside wurk —
p—1 NS,
== I LEK P.l.’l‘L ¥ Steain Pipes&o, m——

=TEAM I’ « I\(..ﬂl( & round all szes, S
=T pIKE MRODF COAT NG, (0r wood wore ©=
nuov'i'su AN BHEATHING ¥ Tl PROOF

'LASTE G
Ll\l\(-. PLASTERING BOA

hose articlos are ready for uuv .ml carily appiied.
or l..",fm“.' Price Lists,

NS, 87 Mmden Lane, N.Y,

le
’a?.

a day st home, Agents wanted, Outot and
$12 TRUE & CO,, Augusta. Maine,

orms free.
Paper Machinery Manufacturers

3 tod Lo send prices -ud description of machin-
ll-‘r’v‘ :-7;.‘:.7;7"|4:ry of news |.-.l \unppln;: ;uprr ran b
Water, 1o ** SouTd ANERIUA, ' Cire O . Durrox

vo., ‘llllrumltly. New York,

Tho TOLL-GATE! f,,

nd! Address with nulnp,

l‘lﬂnrewnl freo! An
on mu 0 objects to
) ﬁ . Bufflala, N \'.‘

INDIA RUBBER

For Inventors and the Trade, made {nth sn
short notion by ¥, I, HOLTOXN, 45 Gold 8¢, , 3
Established in 15660

convenlently arranged (o carry PASSENGE RN -ud
EHICLES at the sumo (ime,  Deseriptive Cirenlar sent
application Address J. EARNSIIAW, Civil Bogt
neer, N. W, Cor, 4th lu-l face au C Inrlnnlll Uhln

Boult's Patent

Reverse Motion
Fanellng, Varlety
Tlnnldlmx and
Dovetalling
Machine
cuts Fanels o
Any design or

N EW PATENT CAIL ror INCLINED PLANES

stylo of mould in
the solld wood
wWith neatoess
and dispateh, 1s
A firet clam
Ehaper, Kdge
and Seroll
Mouldoer

Doos grneral
Dovetalling with
thick or thin
stuffs,  Simple

P~ Send lw Pamplilet and
ﬁlmph- of work

Impraved Sollg Hlu'l Cuttors for
all Kinds of Varlety Monlders
mndv to. order, and warranted

l{ C \IA( HINERY €O,
Battle Crook, llv'h

i‘um l‘()\\'hlt Tl-‘\()\l\(‘, MACHINES FORR BALE,
. C. HILLS, 51 Cortiandt §t,, Now York.

MAGNETS—Permanent Bteel Magnets

of any form or size, made to order by ¥, O, BEACH
& CO ., 2346 Canal St,, New York. Makers of toe cei

bratea ‘Tow Thumo snd Minlature Telegraph lostro.
mants,

Barnes' I’ool-power Hcroll
Sows and Lathe,

An entire nEVOLUTION In the con.
struction of foot-power machines!
A The old style thrown uslde when these

d are known! Thousatnds now In use!
S £1.500 to #2000 per year made using

J them. One person out of ey «ry three
who send for eatalogues of these ma-
chines buys one, Say what paper
you read this In, and address

W.F & J. 1 NES,
RockTord, W Innchlu% (,‘o..hl?
Y'20d4.

PATENT RTGHT FOR SALE.

Matching Macnine, self-udjusting to any width of
omrd. tapering or nnrnllrl For rlnhnr ynl’llcuh\r-.
ddre J, lllll Burriliville, K.

THE SHAPLEY

Portable Engine.
Complete Power.
BEST AND CHEAPEST.

Send for Descriptive Circa-
far with Price List.

R. W. WILDE,

Sole Agent,
20 Cortlandt St.. N. Y.

Also. nt for CLAERK'S
PRESSURE BLOWERS
AND EXHAUST FANS.

THE BASTET

MAGNETIG ENGINE.

For nuxxixe SEWING MACHINES, PUMPS, DEN-
PFISTS' axp JEWELERS' LATHES, FPRINTING
PRESSES, nrowrso FAULOR Axp CHURCH ORGANS,
OB WORKING ANY MACHINERY THAT CAN DE MOVED
BY HAND OE FOOT,

Simple, Durable, and Economical.

$£¥~ Call or send for Circular, &2
§9 State Agonts wanted.

L. BASTET,

607 Broadway, IN. Y.

$5 0 $20 Iree “Srinson s Co. PoruisanMaine,
R SPECIAL Ty

sTE AM P"émfg‘ﬂ fEE,,.EﬁSU,
CaPEg MAYWELLNES

BENTEL, MARGEDANT & CO.

ON, OHIO.

we Last

HANM
Soad Tor Catalooue el I

oot Lathes.
WM. E. LEWIS, Ut\claml 0 Calalogues free

iy A TTER
B'l'!ll;an)dl(Aur‘ I‘I)nu’:ln‘: Un ulnr l(' ne nmglll)nlu .

fend for Price List sad Cir.
Culnr,

HexrMax & Herouzrn
RODE M'¥a. Co,,
Dayton, Obdo.

PATENT

Planing & Matc

4 Molding Machines, G and Wood's Planers,
et S o v e
Ia.no(m(:‘mhn 7% 2" £ ’Y'

\I’H ERTISERS Who DESIEE TO m’.u*u coUs
Lry rexlers in the Weal, can 4o 5o in the best
cheapest manner by nuln one cr more 'ccllhnl of Kel-

R lhr- atl \riln- LAts, piy to
. KEL l)(.'J. '.'lJn: on 88, , Chicago, 111,

8,000in Use !
Blake’s
STEAM PUMPS

'or every possible dnty Send
{or INustrated Catal

GEO. ¥. BLAKE M’ P GCO
3 & 'S Liberty Street,
New York,

% and W South
St., Chlcnxo. i,

MACHINERY.

(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, CO N

gc. Send for Ilustrated bu.xunl‘ S brios e e
GEORGE PLACE,

121 Cham™ers & 108 Reade St2. N, Y, Oty

EAGLE FOOT LATHES,

With Seroll and Clrcular Saw Attach-
ments, Slide Best, Tools, &c. : also Small
‘Bnmne Lathes, Metal Hind Planers. &c.

Cor, ( mu--s, and Friend
llm!an Mass.

WM. L. CHASE & CO..
% & 91 Liberty 5t., New York.

or $100 forfeited, All the N ew and Standard Novel-
s, Chromos, &c. val uable Samples free with clrv:nlars
ORIESTAL SOVELTY CO.,

A GENTS WANTED—840 & Week and Expenses,
tlel

111 Chambers S¢., N. Y.

o e m-!!‘n:od udox;nonxu Macnines. oc:cl
JOHN B, SCHENCK'S SO\!; !inlmvn:n\
Sead for Catalogue.

uumbx.w\m:.

Small Tools of m Kinds: also GEAR Wlll‘ELR parts
of MODELS, -n-l materials of all Kinds, Cutings of

Small Lathes, Eugines. Slide Resta, & Calalcgues free.
GOODNOW & WIGHTMAN, 38 Corabili, Boston, Mass.

o

“’F WANT to rn:m every unemployed man, worsan
ud child, C. P, RICHARDS & CO., Hallowell Mc.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

Price, l Horse Power..

Price of Stationary l:uxu:n
4 Horse l‘mrrr ..............
ito 'H-. Hor-e l‘o'cr
2ol .
Send for lllmmlod Clircular
and Price List

H. BIGBLOW & Co.,
New Haven, Coun.

' Tools

All sizes at low prices. E. GOULD, Nowark. N.J.

Improved FOOT LATHES,
Foot l'uwer llnc.lx-ce-rﬁl
Screw Lat
Smal) lhnd and Power Planers for
tide Hests, Ball Machines for
Foot 1l Saws, Ught
o0t Clreular Saws,

ot - ery bost. Sold by machinery agents,

ar sent direct hulq‘nunuf::‘h‘i".' Many readers of this
Taatrst e unfr«

paper have the, ALD .

(& .lun lha u\kln Tur Ariisans or Amicun.

BLAKE'S PATENT
Stone and Ore Breaker
Crasnes all bard snd hﬂtllo ll w
-8 :1.9’!‘ for Mu and for (;‘nr

Address CRU
Now Havea.

OTIS Mact "°"’"".

18, BROS, . ©o
No. 348 BROADWAY, lll' YORK.

AGENTS WANTED,
Men or women. $y4 3 week. l’no(

able with no risks. anmcmmlu
and mwh‘fkwﬂlb
card on which 10 send addresy
mmmm Wmonmoh

y M. REED, 8w av., neW voue,




WHAT PAYS?P
Read ¢ See

Kvery bostness man sdmits the necesity of advertising
All who have tried It know the advantages and profit of
sodolng. Tut 1t s not all who sdvertise that do It advan
tageously, and (n the most effective manner, toderive the
greatest demefit for their money. Awa rule, it lsthe beat
economy 10 adveriise what one bas to vell or wishes to
purchase, fn papers having the largest circulation among
that class of persons Hkely to be Interosted In the article.
Partios having Manufacturing Establishmentis to sell or
case, or who wirh Estimates made for Constructing
Nridges, Dams, Tron Bulldings, Furnaces, Heating Appa
ratns, Steam Engines, Dollers, Wood and Tron Working
Machinery, Agricultura) Implements, or Contracts for
Engloecring Works of all Kinds, will find that It pays to
sdvertise In the SCIREXTIFIO AMERICAN.

The value of the SCIENTIFIO AMERICAN a4 an adver
tising medium cannot be over-estimated . 1t goes Into all
the machine and workshops In the country, and Is taken
st the principal libraries and reading rootms in the United
States and Europe.

A dustoess man wants something more than to see his
advertisement tn u pristed newspaper. He wanta elren-
atfon. If 1t 1x worth 28 cents per llne to sdvertise In s
paper of three thousand circulation, 1t is worth §3.705 per
1o¢ to advertise In one of forty -five thousand

We invitethe attention of those who wish to make thelr
usiness kpown, to theannexed rates:

Back Page, =+ =~ $1.00 a line -
inside Page, = = =+ 23 mline | OO0
Business and Porsonal, 1.00 a line

Engraviogs may head advertisements at the same rate
per line, by measurement, As the letter press, Adver-
tisements must be recelved at the publication oMoe an
ecarly as Friday morning 1o appoar {n next lsue,

If anything is wanted in the mechanical line, advortise
oritin the SCLENTIFIO AMXRICAN,

If one bas a patent or machinery to sell, advertise in
the SCIENTIFIC AMERICAN,

Address the pablishers,

Munn & Co..

37 Park Row, New York,

Engine, S{lndlr.& Cylinder Ofl. E, H, KxrLrooa,
17 Cedar St N, Y . manuractures the best. Establinbed 'S8,

T K 'I" Polisher, “Can npvv_nrr.
nl eslmrpenrr. Agenta wanted,
Centonnisl Novelty 651 N, 7th St. Phila. Pa,
DAMPER B B 8 T «Xb LEVEL

REGULATORs GAGE COCKS,
MURRILL & KEIZER. 44 Holllday St Balt

TICKEEL PLATER'S MATERIALS—Simple and Don-
A\ bie Salts. Anodes of veveral sizes, Pollabing Powders,
L. FEUCHTWANGER & C0.,180 Fulton Street, N, Y.

Water Wheels..

More than four tmes s8
masy of Jas. Leffel®s Im-
ved Double Turbive
ater Woeels in operation
than sur other kina. N
sires made, mngiog from
5X to 5 m. diam., under
2 heads from 1 to 2401, Sue-
sessful for every purpose.
Large new the

Scientific American.

[OcToBER 2, 1875,

any mine, nor te wanufacture nnr l-:nmy‘ but they do
NEOTED wiTi Exeny, being well Informed anto the

makers, and as to nll the applications of firain and
this country, and having to exerclie constant vi
hrand of Solld Eme

CLASS EMERY HAS BEEN OFFERED FOK,

390 1be. each

Emory, as a rale, Is boaght of Dealers who have no practical knowled,
thelr own make [n the Amerioan market al
f&":".'u'},"n'y'ﬁ"sﬁur'y"i'&’uﬂr (n‘:e nearly rl\;e;y one cl(nlmln. L0 n;nlmlllul -up\ny. and pratsing thelr own goods
ose of one well Known Com e
onee e AN CONPARY OF STROUDSHURG, MONIOK COUNTY, FA., do not jrofes (o control
1 TOTOAN 1O UNDRREATAND, PUAL TIOALLY , ALL FOINTS CON-
unlity of the erade ore, the varfous pecullarities of different
¢ E .
l-nn!?:'nm':"rf::‘; koep up l'lw'_-&a;a:yd' of tnelr own well kno*n
Wheels, they are always obliged to KNOW what GOOD EME " : J
They offer to the publlec the b«-m-m’n( ll||¢h\|'lm'»vlrdu. and '"("é"i-'{{l?"}'&'f«'fa’;-'& ?ﬂ;‘n\nx\{‘ :‘ ?(‘)";‘I: FI;I‘ "’T| IOL?T(‘
) | questions as to establishea reputation), A’ o8 1 4 b ! L
class (regardiesy of all que fepation), AR B ENIRE GO labels,

P RE EMERY!

T PAYS! IT PAYY!

e of the goods they sell, The varfous
profess to have speolal areangemen (s

pany which has made Ite name the aynanym for exoel-
Pelog among the Inrgest users of Emery In

and to keep it on hand,

in kKegs of about

Address JOHN A, SOEBLING 8 SONS, Manufactur-
ers, Trenton, N, J., or 115 Liberty Bt,, New York,
Wheels snd Rope for conveying power long distances,

Send for Circular,

REYNOLDS & CO,

145 EAST ST.,, NEW HAVEN, 0T,
MANDPACTURE

Iron and Steel Set Screws, Round, Square, and Hexagon

Head ;: Machine ane Cap Screws: Plano, Knob, and Lock

Screws; Machine, Bridge, and Roof i!nn-, Bolt Ends,

Dlanks, Nuts, Washers, €tc., of every description,

[T, TANITE COMPANY

kmer ‘IMIJ FmeryGrinders
W VIR

PURE EMERY,
guaranteed equal to any In the market at prices lower
than any othernrst class emery.

OGARDUS' PATENT UNIVERSAL ECCEN~-

TRIC MILLS~For wrlndln[i Bones, Ores, Sand, Old
irucibies, Fire Clay, Guanos, Ol Cake, Feed, Corn,
Corn and Cob, Tobacco,Snufl, Sugar, Salts, Roots, Spices
Coflee, Cocoanut, Flaxseed, Asbestos, Mica. ote., and
whatever cannot be ground by other mills, Also for Paints,
Printers® Inks, Paste Blacking,etc. JOHN W.THOMSON
1uccessor to JAMES BOGARDUS, corner of White an:
Elm Sts.. New York,

l Py “ Lovouwst Priced and BEST.

Excelsior Do Your Own Printing
Portable $ Prosa_for cards, labels, envelopes, etc.

slzes for Inrger work,
BusinessMen dotheir printing and
advertising, save money and increase
trade. Amateur Printing,delight

ful pastime for spare hours. BO
Pri have great fun and make moncy fast
P lllﬂllg at &:‘lnung. Send twosump:g:; {?ll
cal © presses e
Tesses LT IR

N ACTIVE PARTNER WANTED—In an old
LA and well.established Machine Shop and Iron Foun-
dry, well furnished with First-Class Tools and a Jarge
stock of Patterns for the Manufacture of Land and
Marine Engines and Pamping Machinery and M{ll Work
of every description. Ap(ur to BUTTERWORTH &
LOWE, Grand Hapids Iron Works, Grand Raplds, Mich,

new pamphlet,
finest ever published, con
taining overS0fine fllustra
. free to

\, 7 ANTED—A Practical Machinist and Drafts-
man, thoroughly competent 1o take charge of a

shop and not afrald of work. One scquainted with sugar
snd general plantation machinery Yrclcmd. To the
right man s permanent situation will be given. Write,

Riving age, nationallt

5 r\mllncxun:u and references, to
HENREY CLAY,

53 Carroll St., Buffalo, N. Y,

POOLE & HUN'T,
SEND FOR CIRCULARS. - BALTIMORE. MD.

J_ohn Cooper Engine M'fg Co.

MOUNT VERNON, OHIO,
MANUPACTURERS OF FIRAT CLASA STATIONARY EN
GINES, 8to t0 . I, PORTABLE ENGINES. CIRCU-
LAR HAW MILLS' STEAM BOILEES, ROTARY
BOILERS, MILL AND YACTORY MACHINERY, &o.,
Buito GRIST MILLS, guarantecing 8 Banners FLoon
WITH OxE Tux nxest Coat, or 30 Barrels Flour with
O'Ir Cord Best “’oml(! also, Engines to ruv on 81bs,
conl par bour per indicated borse power,

§7" Bend for elreniars

Bradley’s Cushioned Hammer

bas larger capacity, s
more durable, takes up
lesa room., does more and
better work with joss ex
petse for power and re.
palrs than any other Hawm
mer in use,
Guaranteed a8 recom-
mended. Address
BRADLEY

uring
Company,.

Symacvan. N ¥

leBARDﬁON, MERIAM & CG,,

I3 Of the latent improved Patent Dantels’
Woodworth Plaging Machines M Faer
olding, Tenontng, Morttel gt fead

g{lnﬂu Bo sawing Mactines, Saw m?l‘.‘,’u- Arbors,
w

» Boring, & tog, Vertioa!
Baws COut-off, and Kt

. p-saw Machines

o and :r'im Turn{ug Lathes, and various other kind

sont “»:""::f':xhlugm.‘(.‘c’w o "u“d g M

Warebouse 17 Liverty 5...- -:»':'{vm" arWase

o proved Meyles for makin
grDROLEY RERBTRG 190 ¥4V

NOLE AND HRADING BawiINe Maicuriye.
TREVOTE & CO.) Lotkaan wsy

ROVED MACHINERY for 8
, Bhiogle u}d Handles, Cabinet x-tn':l:(eex§
 alley Owoge Lallio, Durkee's Automatic faw Mil)
ﬂn 1y Koy Boat (;umnz.{;ull'y Boriugand Milling
1nee 141 Drills, Stonmn Engines, and Ballay's Ve.
peering Muhiines, Cablo and Sheaves ' for transiitin
ower w16 W, T, 1t DATLEY & ¥ AlL, Lockport i 2

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Faaxxus, V. Po J. ML Avies, Prers
J. B, Punce, Sea

HARBTFORD, CONN,

WHIPPLE'S

[ o
Patent Door Knob.
Awarded a Bronze Medal at the Amerfean Inatitute Falr
for 1574, The Judges u&': " We conslder this moethod of
fastening DOOR KNONS a great improvement ever any-
thing yet invented fogthe purpose, as It obyintes the use
of slde acrews and washers, and can be regulated to sult
sny thickness of Doors.'' Bend for Clrooiar,
THE FPARKER & WHIPPLE COMPANY,
West Meriden, Conn,, or 97 Chambers $t., N. Y.

BOLT CUTTERS.

Dies open and close and Bolt
thrown out automatieally,
One pattern, holds finlshed bolts
on centres and threads them with
greater accuracy and uniformity
and ten times as fast as & chaser
in & Lathe. Highest award of
American Institute, 1869 & 1874
Wood & Light Machine Co., Worcester, Mass.
make all kinds of [ron Worling Machinery.
Also, Shafting, Pulleys, &e.

Patented 18681874,

Todd & Raflerty Machine Co.

MANUFACTURERS OpF

The celevratoa Greene Variable Cot-Of kngine . Lowe's
Patent Tubular and Flue Bollers; Fiain Slide Valve sin-
tlonary, Holsting, and Portahle ‘:nzmu Bollers of ali
cinds, Steam Fumps, Mill Gearing, Shafting, &c,, Silk,
Tow Oakum, W n'. Hope, Flax, and Hemp \Iuh‘ncr’,
nts for the New Haven Masufsctariog Co.'s Machin-

‘s Tools; for Judson's Governors snd Stop-Valves;
Sturtevast Blowers; and Differential Pulley.Blocks
WAHF.I'.HUHF' 0 BARCLAY &T,, VORE

KEW

WORKS PATERSON, NEW JERSKY
FPATENT

OLD ROLLED

SHAFTING.

The fact that Lhis buATLIDg oae T8 par cent greater
Mtrength, & finer fAnish, snd Is truer Lo gage, than an
other {n use, renders It undoubtedly the mosl economical,
Weo are also the sole manufacturers of the ORLERRATED
Covrans’ Fat. Courtiva, snd furnish Pulleys, Il %nn
sto., of the most spproved ulcg. Frice st ’l op
sopiication to OXTs & LAUGILING,

Try Btroot, 4nd and &rd Avenues, Mitaburgh, Ps.

'sv"“n' (‘uu: -':'. :’hlu o, 1.

Qcks of this Rhinfting (o store ana tor sale b
FULLER, DANA, & FITZ, Doston, Mass, 4
GEO, PLACE & Cb, 131 Chiktbars sireat, N, ¥,

PIERCK & WHALING Milwaukeo, Wis

DITCHING and EXCAVATION.

RANDOLFH'S PITCHER AxD EXCAVATOR: Stmple,
strong. and sdapted to all solls reasonsbly free from
sam or large stones, Wil do the labor of 10 men,
steadily, at the cost of ten, Machines of all siges, cut.
tng from threo inches wide, three foet doop, to 36 Inches
wide, four feet deep, Extra sizes made to order. Clrcu-

nent on A”ﬂk‘-uun w
RANDOLPIL BRO'S, 111 Drosdway, New York.

THE BEST INJECTOR

For Locomotive and Statlonnry Hollers.
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Here and 1o Europe

Throws more and hotter water, with less steam, than
any others, It has two Waterways, ixod Nozzies, and no
movable parts to get out of order

HAN & DREYFUS, SBole Manufacturers,

o xﬁs'ﬂf‘.m"m.. New York.
O Band for Catalogue.

Js OGERSE' TANNATE OF SODA BOILER

SCALE PREVENTIVE, JOS. G. ROGERS & CO,,
¥~ Send for book on Boller Incrus-

lars, &o,

ison, Ind,
tation

V. Carnontar,
Now York eity,

Munn & Cos Patent Offees
Established 1846,

The Oldest Agenoy for Soliciting Patents
in the United States

IWENIY-EIGHT YEARS EXPERIENOS.

M%F: Advertiaing Agent. Addres

MORE PATENTS bave boen seured thmagh
this agency, st bome and abrosd. than through say other ta
be world.

They employ s thetr sl & corps of the mos ax-
perienced men a8 examiners. specificstion writers, snd
draftsmen that can be found, many of whotn have been s
eted from the ranks of the Patent Office.

SIXTY THOUSAND lnventors bsve svalled
themseives of Maonn & Co.'s servioes in examining thelr in-
ventions, and procuring thelr patents

MUNN & CO. tn conneotion with the publiestion of the
SCIENTINIC AMERICAN, continge to exsmine inventions
onfer with inventors, prepare drawings, specificstions, snd
ssignments sttend w flling spplications in the Pstent Offics
paying the government foes, and watch each case step by
stop while pending before the examiner. This s done
through thelr branch office corner ¥ and Tth Streets, Wk
ngton. They also prepare and flie cavests, procure design

t demsrks, and rel sttend W d casee

Portland Cement.

Yrom the best London Manufacturers, For ssle
JAMES BRAND S Clumr se. N,
A Practical Treatise on Cemont furn{shod for 25 cents.

J MPORTANT FOR ALL CORPORATIONS AND
i

MANF'G CONCERNS.~Buork's Watchmnn's
me Doetoctor, capable of scourately controlling the
motion of & watchman or oatrolman st the different sta-
tions of his best,
JoE. BUERK, P, 0, Box 979, Boston, Mass.
. 8. ~1he suit against Imbneuser € Co., of New Y ork,
was declded In my favor, June 10, 1574, PmceedInT
have been commenced agalnst Imbacuser & Co. for sell-
Ing, contrary to the order of the Court, and especislly the
clock with a series of springs In the cover, and marked
Pat'a Oct, 0, ', Persons using these, or any other
clocks lnmng\nx on my Patent, will be dealt with accer
ding to law.

NOYE'S

Mill Furnishing Works

are the Iargest fn toe Unfted States, They make Burr
Milistones, Portable Mills, Smut Machines, ers, Mill
Ploks, Water Wheols, l’ulley- and Gearing, specially
adapted to flour mills, Send for c-ulo?o.

J.T. NOYE & 80N, Buffalo. . )

Niagara
e St€amMPumpWorks

ESTABLISIRD 1862,
CHARLES B. HARDICK,
No. 23 Adamns Street,
BROOKLYN, N.Y.

W. C. DUYCKINCK,

INPORTER, MAXTPACTURER, AND Dxatzs Ix
Railway, Machinists'and En-
gineers’ Supelies,

50 AND 52 JOHN STREET,
P. 0. Box 4101 NEW YORK.

CENUINE

The Standard—Best Stock—Finest Finish,

MANUFAOTURED ONLY BY

D. ARTHUR BROWN & CO,, Fisherville, N.H.

a day guaranteed using our Well
Auger & Drills. $100 a month

Id o good Agents, aAuger book
E::e. Jllz Auger Co,, 8L, Louls, Mo.

Catalogue for 1875,

T LATHES, 8135 and upwards,—Koystone
mmn "Q)rxcu, Fleetwood Soroll le-.‘SIwhfnln?.pl
Blacksmith's, Model Maker's, and Carver's Tools apd
fine HARAYARS. oo [LKINSON, & CO.. T

Sy I ) 0, ton,
52~ Hondquarters for any thing in the lr:n?wnrgll'l‘l?:.'

Machinists’ Tools.
EXTRA HEAYY AND IMPROVED FPATTERNS,
LUCIUS Ww.OND.’!:I.“UPAU‘I‘UIIE

WAREROOMS W LIBERTY 81.. N. Y.
5~ Lathe, Pianers, Boring Milis. Drilie and o’ur ous

ANER

.
ENGINE LATHES, DRILLS &0. #Hend for Price Liat,
NEW HAVEN MANUFACRURING So
= A ow Haven, Conn.

UNCHING ;.. g Sk
DROP PRESSES. Yivisarons. (e O~

[ IIILILL =+ WReGeNT]
BEAMS & GIRDERS

Hi Unlon lron Mills Pittsburgh, Pa
Tho attention of Engineers and Architects s ealled

to our tmproved Wroaght-1ron Heams and Girders (pat-
tented), In which Lhe compound welds between the stem
and fanges, which have pruved so objectionable in the old
mode of manufsoturing, are entirely avolded, We are pre-
pared 10 furnish all slees st terms as favorabio as can be
obtalned elsewhere. For descriptive Hih: b sddrose
Carnegie Brothers & Oo., Uslon Lros Illh.ﬂ‘m-i'!

THE NATIONAL

Tube Cleaner.

Jurrs
1554,

Steel

FaTEN-

TRED

Adoptod and 1n use by U1, 8, Navy )orsale by dealers,
Sond for Clroular 1'|nt CHALMERS SFENCE CO,
foot B. Mk Street. N, Y., Agents for the U. 8,

NON-0OMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR BPFACKE IMPROVEMENT.
Bavos cen o cwonty per Gont, CILALMEIRS BFENCK CO.,
foutL K, 9l Biroot h‘.\’u. 1204 N %ud ¥, B, Louls, Mo,

(prepared Ly the tnventor or other sttorneys), procars copy-
righta, sttend 10 interferences give written opinions op
matters of infringement, farniah coples of patents: tn faot
attend to every branch of patent bustnsss poth in this and
n forelgn countrics,

Patonts obtained i Oanada. England, France, Belgium
dermany, Bussis, Prussis, Bpain, Portugsl, the British
“olonies. snd all other countrice where patents an
granted.

Coples of Patents,

Persons desiring any patent lsued from 1536 to Novem
ber 26, 1867, can be suppliod with official coples at a rea-
sonable cost, the price dopending upon the extent of draw-
ngs and length of speelfications,

Any patent lssued since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this office $1

A copy of the clalms of any patent lssued since 1586 will
be farnished for $1.

When ordering coples, please to remit for the same ss
above, and state name of patentes, title of invention, and
date of patent.

A spoctal notioo is made in tho SOENTIFIO AMERIOAN of
all Inventions patontod through this Agency, with the

name and rosid of the p Patents aro often
sold, In part or whole, to persons attracted to the mvention
by such notice,

A pamphiet of 110 pages, containing the isws axd fall &
rections for obtalning United States patenta, also s clrenlsr
pertatning exciusively to Foreign Patents, stating cost for
“ech country, time grantad, etc, sent free. Address

MUNN & C0.,
Publishers SCIENTIFIO AMERIOCAN
37 Park Row, N, ¥.

Braxcs Ormicr—Corner ¥ and 7Tih Ntreets
Wakingtor 0. O,

or THM

SCIENTIFIC AMERICAN,
FOR 1875.
MOST POPULAR SCIENTIFIC PAPEM
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL—-NEW SERIES

The publishers of the SCIENTIFIC AMERICAM
beg to announce that on the third day of July
1875, a new volume commenoed. It will continue
to be the aim of the publishors to render the con.
tents of the new volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manuracturer,

No person vnguged in any of the mechanical pur-
suits should think of doing without the ScrENTIFIC
AMERICAN, Bvery number contains from six to ten
engravings of new machines and Inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
Intorests of Popular Sclence, the Mechanio Arts,
Manufactures, Inventions, Agriculture;
and the Industrial pursults generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Houschold, the Li-
orary, and the Reading Room.

TERMS,

One copy, one year (postage Included). ...
Ono copy, Bx months (postage included).... 1,
One copy, three months (postage included).. 1,
One copy of Scientific American for one
yoar, and one copy of engraving, * Men
OF PrOETOR™; i< oiassansssaxssnavossasaves AARID
One ocopy of Scientific American for one

year, and one copy of “Sclence Rocord™

for 1878 . 5.20

Remit by postal order, draft, or express.

Address nll letters and make all Post Ofoe o4~
dors and drafis payable to

MUNN & CO.

17 PARK ROW, NEW YORM.

T hean " daress RINGHAM & RICH O Cy ta

HE entifo Amerfcan’ Is printed with

THR

JHAS. ENKU JOHNSON & U0, 8 INK, Ton!
Lumt?w S, Fhlisdelphia snd 3 8t New \’o‘&‘

.




