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THE GARTSHERRIE IRON INDUSTRY.

The carser of Mr. James Baled, principal of the great
Gartaherrle iron-making firm, \llustrates, perhaps more for.
cibly and vividly than any other, the Immenses development
of the plg iron trade of Scotland, and the avenues to affln
ence and power which it was the means of opening up.

Born In 1502, Mr. Balrd Is the fifth of & family of elght
sons and one daughter, whose ancestors for several genera.
tions had been farmers In the parish of Old Monkland, and
whose father wasa tenant on both Drumpellier and Rosehall
estatea of the farmers of Kirkwood, Newmaine, and High
Cross. All unconscious of the great destiny that waa before
them, the elder mombers of the family aided thelr fatherin
agricultural operations until
they had passed maturity. The
father, Alexander Baird, died
at the age of 68, after haviog
seen hissons established in the
Gartsherrie Works and on the
high road to fortune. Seven of
the brothers became partoers in
these works, the elghth brother,
John, having preferred to stick
to agricultural pursuits, All
of them, with the exception of
James, have long since met the
shadow feared by man and
gone over to the great majo-
rity.

By industry and economy,
exercised slmost to the verge of
parsimony, the Messrs. Baird
wers enabled to make some lit.
tle money out of their little
colliery, albeit at that time coal
owning was not nearly such s
profitable occapation as it is in
our own day. Other pits were
aftorwards opened out in Mary.
ston and Gartaherrie, but no
works of any consequence had
yet been started In this country
—now the Black Country of
Scotland —for the manafacture
of iron. Indeed, the iron trade
appearad to concentrate rather
on and towards the east coast,
where the Carron Works were
carried on. As for Costbridge,
which is now environed with a
crescent of blast furpaces, it
was, to all intents and pur.
poses, a purely pastoral locali.
ty.

The Gartsherrie Ironworks
were commenced in the year
1829, and the first furnnce was
put in blast in May, 1830, or
simultaneounsly with the inven.
tion of the hot blast,

From time to time the Gart.
sherrie Works woere extended
until they reached thelr present
exceptional proportions. They are now, says the Practi-
cal Magasine, to which we are indebted for the engraving,
with perhaps the solitary exception of Dowlaiy, the largest
works of their kind In the world, They comprige sixteen
blast furnaces, placed In two parallel rows, The two rows
of furnaces are placed face to face, with their pig beds bor-
dering the canal, and the lines of rally for the supply of raw
materials placed at a higher lavel bebind each row. A rail-
way bridge connects the two lines of rails crossing the canal
and the lower level of the works. The blast is heated to
about 800" in hot blast ovens of the pistol pipe form. This
is an invention of Mr. James Baird. It was adopted firstat
these works thirty-five years ago, and led to a higher tempe.
rature of blast than hsd up to that time been reached inthe
Scoteh furnsces. Since then the pistol pipe hot blast oven
has come into general use throughout the rest of Scotland.
The stoves are fired with slack. They are placed behind the
furnaces at the level of the rallways supplying the coal.
Originally Mr. Baird placed the hot blast stove on the top of
lis blast farnace, and tried to utilize the flames escaping
from the latter for heating the blast ; but this mode did not
prove s real successin Scotland until Mr. Ferrio's furnace
wap devieed,

‘I'he ore used at Gartsherrie s pure black band, which ia deli-
vored from the minesin acaleined state. A very large stock
of lron ore, varying from 80,000 to 120,000 tuns, is always
kept in stock at Gartsberrie. Bouldos the native black band
there s generally n considerablo quantity of hematite used,
and the firm work hematite ‘mines of their own near White.

haven. The black band s ealelnod Inopen heaps of about
2,000 tune, covered over with & small materisl, »o as to ex
olude an excessive supply of alr. Before being charged into
the blast furnace, the ealcined black band Is carefully
sorted, and all foreign and Impure matter is extracted by
hand.

It Is probably due to the care bastowed upon the purificstion
of the lngredionts used in the blast farnacs that the Gartaher.
rie brand is #o much esteomed. It is more like the assaying
of precious metals than the rough and.ready mode of treat
ing the materials used in the furnaces of Cleveland and oth
or districts. When thus carefully picked and purified, the
(iartsherrie ironstone contains a very large percentage of
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metallic iron; and it only requires 82 cwt, of ore to the tun
of iron, or even less,

T'he weekly production of the Gartsherrie furnaces is about
160 tuns each; they are tapped every twelve hours, and pro-
duce each about twelye tuns of iron at esch cnst, The pro.
duction of the works for 1872 was over 120,000 tuns,
about 80 per cent of this being ‘* No, 1 Gartsherrie,” which
is the highest quality of foundery iron made, and at the
present market value realizes from $40 to £50 in gold per
tan,

Besides the establishment st Gartsherrie, the Messrs.
Baird acquired the Lugsr, Eglinton, Portland, and Blair
Ironworks, all in Ayrshire, and in 1856 they acquired the
Mulrkirk Ironworks, also in Ayrshire, which, after the Clyde
and Carron, are the oldest ironworks in Scotland. In 1564
the firm acquired the Portland Ironworks, with five blast
furnaces, to which one has sinee been added, In 1852 the
Blair Ironworks came into the market, These works were
started by the Ayrshire Iron Company, which became bank.
rupt throogh the mismanagement of its affairs, The works
of the company were incremsed at o rate out of all propor-
tlon to the capital, Iron was bought on eredit and sold for
caph at & ruinous sacrifice, and when lnsolvenecy followed it
was found that there were §1,260,000 of labilities, without
any ssgets excopt the worksat Dalry. These works, which
originally cost §450,000 or £600,000, wore ultimately sold
to the Mesars. Baird for $100,000, 0r $850,000 Joss than it cost
to build them, At the prosont time, thorefore, the Gartsher-

rle firm own forty-two blast furnaces, capable of producing,

when In full golog order, from 1,200 to 1,500 tuns of iron per
day. At the present time the output of ply does not excend
800 tuns dally. Altogether, the firm employ upwards of
9,000 men and boys. And here it may be remarked that the
(iarteherrie iron is more valuable than any other brand in
Scotland, that of Coltness alone excepted. As s well known
engineer has put it, ‘s tun of pig iron marked Gartaberrie
will command s price in the market which is above the ave.
rage of the general quotations, but which is also entirely un-
affocted by the smaller fluctustions in the prices of pigs, the
general variations between supply and demand baving oo
influsnce upon that select brand. The same pig iron, taken
to any distant port, will find [tself in a simlilar position by
virtue of its brand : and the act
of effacing this brand, al.
though it could not possibly
alter the intrinsic valoe of the
material, would reduce its mar.
ket price by 10 or 12 per cent.”

From these premises we msy
almost dmaw a conclusion
which will be tolerably cer-
tain and safe as to the proba.
ble profits of the Gartsherrie
firm. Assuming that their to-
tal snnual production were
only 200,000 tuns—and it has
often been much above this—
its value, at the present quo-
tations for pig, would be
£7,500,000. It is no secret
that something like one half
of this enormous amount finds
its way, in the shape of pro-
fits, into the pocksts of the
Gartsherrie firm.

From first to last Mr. James
Baird has bien the most sc-
tive, practical, and plodding
member of this great firm,
and he is pow the only one of
his name that is aassociated
with its mansgement. With
& copstructive and inventive
genius that was eminently
sound and correct, if not very
brilliant, he devised many im.
provements in blsst furnace
practice. We have already al-
luded to the assistance he ren-
dered in the perfecting of Neil.
son's invention of hot blast,
But that was only one of his
maoy achievements. It was
he who led the way in Scot-
land to the adoption of the
modern shape of the blast fur-
nace, which is very much less
in bulk and cost than those
used in the early history of
the trade, when square bases
and other combersome and un.
nocessary features, now obso.
lote, or nearly #o, were in vogue. It has beensaid that Mr.
Baird excelled in suggesting and applying different modes
of saving labor in every department; and so skilled was he
in all the various processes of manufucture, that the work.
men all regarded him as a master of Lis handicraft.

e —
Protection from Yellow Fever.

In a report on yellow fever, recently published in the Uni:
ted States, it Is shown that this disease bhas never appeared
in any climate at the hight of 2,500 feet, Ib the island of
Dominics, a hill top not more than 1,500 feet high is always
healtby, even when the fever is opidemic at its base. In San
Domingo, similar observations have been made. The highest
elevation at which yellow fever has occurred in the United
States is 460 feet, in Arkansas; and the medical men of this
country now hold that the stratum of air infected by the
poison is heavier than pure alr, and therefore sinks, and they
recommend that in unhealthy districts houses and hospitals
should be bullt on tall plles, so as to be above the fever sira-
tum. But where hills are near, the best remedy will bo to
carry the pationts up to a hight of 500 feet,

-

Froar the experiments of W. . Donkin, it appears that
the Sprengel pump may be made to give an exhaustion down
to in its simplest and most convenient form,
namely, without an air trap and with an fndia rabber jolnt
immersed in glycoring but that if a very complete oxhaus
tion is required, the air trap must be used, and the vessel to

be exhausted must be sealed hormetically on to the pump.
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A NEW THEORY OF THE FOERMATION OF DIAMONDS,

The patural history of the dismond is one of the puzzles
of geology, the place of its origin being until recently as
great s mystery as the manner of its formation. Happily,
however, the first part of the problem has been solved; the
diamond has been tracked hote; and though the procesa by
which it atialned its crystaline isolstion remains as obscure
a8 ever, & clue, at least, has been gained to the conditions
of its development.

We need hardly remind onr readers that in South Africa
dismonds are found under two very dissimilar conditions:
first as water.wora pebbles associated with pebbles of quartz,
sgates, zlolites, and the other common attendants of the dia.
mood in other localities; second, in circumecribed pits or
shafts filled with & chalky or clayey earth, moreor less har
dened. The famous Colesberg Kopje is & falr examples of
the Jatter sort, several of which have been discovered in the
Vaal River country. In all these cases, the dismond bed is
surrounded by a rim of rock dipping outward from the cen-
ter, but attalning within & short distance the horizontal
position characteristic of the rocky strats of the district.
Icside the rim or “reef,” as the miners eall it, the diamonds
are found st home and untraveled ; outalde they are absent,
or occar only 1o layers of gravel, itacolumite, or other pro-
ducts of running or dashing water.

That the gems within the shaft have rested undisturbed

#ince their formation, save by the pick and shovel of the
‘miner, is attegted by the nature of thelr mutrix, which at
Colenberg has been mined to the depth of two hundred feet
without any apparent decreass in the richness of the yleld,
by the sharpness of the edges and angles of the orystals ;
and still more by the tendency of the goms thus found to
check, flaw, and even explode with violence on belng brought
1o the surface and subjected to the action of light and air.
No such scsldents oceur to dismonds found in drifts, for
the simple renson that they are the murvivors of a similar
process of natural selection, all their sensitive comrades
Laving besn eliminated by exposure in past ngon.

Obviously, if we can decipher the geologlal history of
thess singular diamond beds, & very Jong step will be taken
toward the solution of the question how the diamond orl.
ginated.

The rocord bogine spparently at s time when the great in.
terior baain of Bouth Africs, in which they occur, was the
bed of & vast lnland sen, The phyrical geography of this
reglon reminds one of our own Utah basin, There Is first
s mountain ridge from 4,000 10 10,000 feet high, roughly
following the line of the cosat, except where It crosses the
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continent toward the equator, broken only by the Orange and
Limpopo rivers which drain the basin. Toward the sea the
desoent is abrupt, often precipitons;inward, the slope Is gra-
dunl, sometimes nlmont imperceptible, the bottom of the bnsin
lying several thousand feot below the average crest of the
rim. Everywhere thronghout the interior are abundant and
unmistakable proofs of the former presence of water, filling
the basin as o vast Inland ses, st one time the seens of gront
voleanio disturbance, more recently of a process of desloon:
tion like that which turned the Sabara from a sea to n desert,
or that which dried up the sea of fresh water which, but
little while ago, geologically speaking, filled the now arid
Utah basin to the brim.

The period of dinmond production appears to have been
while the ses provailed, their distribution in the gravels
resulting from the subsequent movements of water,to which
the widespread gravel beds bear witness. While the ses
yet filled the basin, voleanic nction was going on more or less
vigorously, evolving gases, rending the overlying rock, und
producing all the other well koown effects of igneous dis.
turbance., Among the minor effects we can imagine the
formation of vents or cratos, to be filled, when the violence
was passed, by the silty deposita of the sea bed, washed in
by returning water,

Here, then, we have the conditions of future Colesberg
Kopjes—minus the dismonds.

Let us follow the process a little further. A constant pro-
duct of voleanic action, we know to be carbonic acid gas,
which contains the basis of the diamond combined with
oxygen—a gas capable of being liquefied by the pressure of
a column of water less than fourteen hundred feet high, and
the ancient South African Sea was several times that depth.
We know that this same gas is frequently imprisoned in the
soft mud of stagnant pools, where it lies unabsorbed, escap-

07 | ing as bubbles when the mud is disturbed. It is not unrea-

gonable to assume that the less energetic discharge of this
gas from the heated depths below the sea bed might be

0% | stopped in the muddy filling of the vents, where, liquefied
07 | by the pressure of the superincombent water, it might

remain until deprived of itsa oxygen by some process of
Nature’s chemistry, leaving the free carbon to crystalize as
the sparkling gem so eagerly sought for by the miner,

This, of course, is a mere hypothesis, for we know of no
process by which the oxygen could be go withdrawn ; but in
every other respect the supposition is based on known con-

i (ditions, and there is apparently no other way in which the

raw material of the diamond could be so readily distributed

’: in orystalizable condition throughout these natural diamond

factories. The matrix in which the diamonds are found is
unquestionably of aqueous origin; and we know, from the

Ui | vegetable and other substances found enclosed by diamonds,

that they could have been formed only in the presence of
water, The two seem, therefore, to be contemporaneous.

It is & well known fact also that diamonds sometimes con-
tain cavities enclosing s transparent liquid. We have seen
it stated, but are not sure of the authority, that diamonds of
this eort have been broken and their contents found to be
carbonic acid : a fact which, if true, would add materially to
this new theory of their formation.

THE EXPLORATION OF THE LIBYAN DESERT,

Nearly & year ago the stald citizens of Leipsic gathered In
crowds in their streets to stare at two queer-looking wagons
which were remarkable for enormous hight, and which were
slowly dragged through the city en routs for the Austrian
port of Trieste. These were the water carts of the great
expedition, soon to start forthe exploration of the Libyan
desert under the command of the intrepid German traveler,
Gerard Rohlfs, of Weimsr, and under the liberal patronage
of the Viceroy of Egypt. From the European journals of
the day, we gleaned a brief account of what the explorers
proposed to accomplish, which, in the first number of our
last volume, we laid before our readers, mentioning, at the
same time, the departure of the caravan for the onais of
Koufra, in the center of the desert, Brief notes of progress
have since sppeared, but in so disconnected a form that
little could be learned from them. Mr. Bayard Taylor, in s
recent letter to 7h¢ Tribune, now states that the expedition
has returned, and gives an outline of its journey into the
interior of the vast but little known African continent,

By New Year's eve, the party had reached the oasls of
Farafrah, hitherto unvisited by any European since Callll.
aud in 1819. Here they celobrated the holidays, and asto.
nished the natives by kindling & magnesium light ; and then,
after a rest of three days, started on the more arduous por-
tion of their journey. A weok's travel brought them to
sudden and astonishing change In the scenery, the chroniole
of which reads more like n page from the Arablan Nights
than s sober sclentific statoment of fucts, *“ On both sides,”
sayn the writer, * arose detached Nmestone rocks, Increas.
ing in hight as they advanced, and sssumiog the wildest
forms. It was n labyrinth of llons, sphinxes, pyramids,
obelisks, even semi-humsn statues, extending for miles,
Then followed a cologsn) gatowny of rock, the summits of
which were 1,500 foet high. When this was traversed, they
entered a second and still grander Iabyrinth, terminating in
a necond gateway, the towers of which overhuog the oleft
between thom, The way then widened ; the tromendous walls
of rock fell apart, and the path desconded toward a mndy
plain.  In snother hour there came s fresh surprise: the
final descent to the level of the onsis Iay before them; the
vast, mournful, sandy landscape vanlshed as by a miracle,
and wheat fields of deepest groen, dark palm groves, white

walls and minarets sparkled In the light of the sluking
sun.”

This was the oasls of Dakhiel, & Iarge area of garden land
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inhabited by 17,000 people. Near the town a Iarge number
of powerful springs burst from the earth, the water
at a temperature of 110°, and ecarried by irrigating canals
over many wmiles of soll. A steatum of chalk underlies the
whole onsin, and, wherever plerced, there s spring rises. This
water, It hns been supposed, eame from the Nile; but the ex.
amination of the explorers upset the theory, snd proved ity
derivation from nn Independent source,

FFour dayn' journey from this favored region brought the
oxpedition to n poor camel pusturs, destitate of water or
troes, which was believed to be the supposed onsis of Zer.
woors. A furthermarch of two days to the southwest showed
that no further progress could be made, Nothing but moun-
tains of shifting sand was before it: nowhere a foothold,
oven for the broad-footed cainel. Beveral attempts werd
made to penetrate this terrible region, but without avail; so
the expedition skirted along the sand sen to the northward,
nooking a crossing place, This was found in lat. 25° 11’ N,
nnd long. 27° 40° E., and the locality was named Regenfeld
(rain field) on nccount of wn stendy two days' fall of rain
there encountered. Steering s course by compass and astro-
nomical observations (there was not a vestige of a trail), the
explorers continued onwnard, The weather, it is said, became
unexpectedly cold, varying from 20° to 23" Fah. in the morn.
ing;ice was formed upon vessels of water. Finally on the
20th of February, the oasis of Jupiter Ammon in Northern
Libys was reached.

The journey from Dakhel to this point occupied thirty-six
days, during which period not a single well was reached,
although a distance of 500 miles was traveraed. The iron tanks
carried contained a plentiful supply of water for men and
beasts during all this time. When it is considered that no
other traveled route in all the Suhara has s longer space than
n geven days’ journey without water, the possibility of pene-
trating almost everywhere by the aid of Rohlf's device be-
comes evident,

The oasis of Jupiter Ammon was found to have a depres-
sion of 100 feet below the Mediterranean level. From this
point the expedition went to the grest oasis of Kharjeh, 100
miles south and easi, where photographs of the Egyptian
temples were made, The inscriptions on these ancient
monuments, it is said, give the names of eight Libyan rul-
ers which have never hitherto been found recorded.

By April 15, the expedition had returned to Cairo, after
traversing 1,700 miles of desert, two thirds of which distance
was before totally unexplored. The oasis of Kufrah was not
reached, nor is it believed that the same exists; and even if
it did, the vast sand sea would prevent its practical connec.
tion with Egypt.

The results of the labors of the expedition are, in detail,
said to be rich in scientific discovery. In general, however,
the problem sought to be golved has only been negatively
answered ; that is, it is proved that the Libyan desert is ab-
solutely uninhabitable, aud cannot be explored withont the
most careful preparation, and good luck added thereto.

CAN YOU SWIM?

We do not mean: Can you swim for fun, or for sanitary
refreshment ; but can you swim for your life, with your boots
on?

Swimmiog as an accomplishment is common; we should
like to say common enough, but that would not be true so
long as there remains & single individual who cannot swim
at all, and unhappily such individuals are numerons. We
can say, however, that swimming as an accomplishment is
common compared with the art of swimmicg as & safeguard
against drowning.

This is » distinction with s difference. There sre multi-
tudes, who are quites at home in the water in Nature's cos-
tume or with a light bathing dress on, especially when they
know how far it is to the bottom and how far to the shore,
who would go to the bottom with discoursging haste if
suddenly pitched overboard in a strange place with their
ususl clothing on. The conditions are entirely different
from those of ordinary swimming ; and to one unaccustomed
to the feeling and effect of clothing in water, the difference
Is very apt to nullify for the moment all his experience as a
swimmer. The consequence is a sudden loss of self.con-
trol, which too often results disastrously, whereupon the
friends of the victim marvel that such a good swimmer
should drown o easily.

An accident of this sort ocourred but a few days ago.
The victim was the master of an excursion steamer, a good
swimmer, his numerous frionds say ; yet when he found him-
solf in the water unprepared for awimming, he acted as
wildly as one wholly unable to swim, With all his swim-
ming, he had probably never besn in the water before in full
dross ; and the confusion of mind which ensued, when he found
his limbs mufiled with clothing,his buoysncy reduced and all
the usunl conditions of swimming changed, kept him from
muking good use of the knowledge he possessed. So he
tired Limself and strangled himself with frantic struggles,
and went to the bottom before s boat could reach him,
though it was near enough to have saved one who could not
swim at all, had he been cool enough to keep perfectly still.
The moral is plain. Withall your swimming practice,
don't neglect to acoustom yourself to conditions such as you
will be pretty sure to find yourself in should you ever have
occanion to swim for your life. When you can keep your
self aflont with heavy boots on, when you can tumble out of
& boat In ordinary dress and strip in the water, and not waste
your strength in sulcldal attompts to overcome the resist-
ance of clothing that eannot be removed, then you can safely
suswer in the affirmative the question: Can you swim !
There s a forceful proverb about teaching old dogs new

tricks. W do not Imagine that many sdults will act upon
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the suggestion we have made. But the boys will, If they bave
half & chance. And we would urge upon parents the pro-
prioty of allowing their sons to vary their watery sports in
the way we have described.  They cannot put their old
clothes to batter use, Wo can say from personul experience
that the boys will like the fun, and that they will never regret
the suving knowledge they will gain by it,

Of course we would not exclude the girls from such know-
ledge, if circumatances ars at all favorable. At least let
thom learn to make the most of the temporary advantage
their clothing offers for buoyancy, and also how to relieve
themselves of entangling skirts in cass of emergency.

PROFESSOR HUXLEY AND HARVARD.

The rumor that the Faculty of Harvard University are en-
deavoring to secure Professor Huxley as the successor of
Agassiz Is making, it appears, quite & breeze among the Ea-
glish scholars. The Academy, one of the ablest literary pe-
riodicals, hopes there is no trath in the statoment, and asks,
“are the English universities so rich in really eminent pro.
fessors, and 80 poor in money, that they can or must allow
Professor Huxley to go to Ameriea to find leisure to work?

. . . The universities are so rich that they could beg-
gar the whole world.  Will they allow themselyes to be beg-
gared by Harvard 1"

We donot agree with our contemporary in its intimation
that money would bas the mainspring of Professor Huxley's
action, should ho consent to occapy Agassiz' vacant chair.
The work of such men is not to be measured in pecuniary
compensation, nor does it belong to any country, but to the
ontire world. We greatly mistake the spirit of our great
wmodern lnvestigators If, should they determine that they
could accomplish greater ends and achieve greater trinmphs
in the cause of Science by changing their sbodes to the re.
motest corner of the earth, either s feeling of patriotism or
n desire to make money would deter them from accepting
the duty, Professor Huxley's decision, we ventureto say,
will be based on the question of where he can do the most
good, not on the matter of pecuniary gains.

- - —
DISASTROUS FLOODS.

The two heavy floods which have recently occurred at
Euareks, Nev., and Pittaburgh, Pa., have been so terribly
destructive to life and property that they may be fairly classed
among the extraordinary calamities of the year, They are
beside phenomenal in their nature, one being due to a greatiy
overcharged cloud breaking sgainst a lofty range of moun
tains, and the other to the meeling of two vast masses of
wvapor which united ina deluge which is described as re-
sembling the descent of a torrent, Both storms appear to
have beon local in destructive effect, although heavy rains
and freshets have taken place over Ohio, Indiana, and Ken-
tucky, and have everywhere caused damage,

The report of the Nevads deluge states thay, within ten
minutes after the beginning of the rain, Eureka was flood.
ed. The water poured through the streets for half an hour,
tearing up houses and uprooting trees, damaging property
in ths end to the extent of $100,000, and killing twenty peo-
ple.

In Pittsburgh, the destruction was much more extensive.
From the descriptions given of the rising of the storm, two
great black clouds appeared at opposite polints of the com-
pass and slowly approached each other. Blinding flashes of
lightning shot between them as they nesred, until the gra.
dually narrowing spacs appeared & mass of firn. The meet.
ing was heralded by a terrible thunderclap, followed by a
few heavy rain drops, and then down poured the deluge
with fearful fury. Pitteburgh lies at the junction of two
rivers, and its suburbs, built on the hillsides and valleys ad-
joining the streams, are traversed by gulches and natural
water courses, which form channels for the rain to run off.
Several ravines empty into Butcher's Run Valley, about two
miles north of the center of Alleghany City, along which
numbers of houses had been erected. Here the damage
began, and the flood rushed down the bed provided for it by
Nature, sweeping away everything in its path, In other
valleys deluges appeared, working like disaster, and small
streams suddenly became roaring torrents, Over one run,
two new iron bridges and five wooden ones were carried off,
Largs salt works, refineries, and factories were destroyed,
and barges and vessels in the rivers were torn from their
fastenings nnd swept away, The total losn of life s placed
at 219 persons, and a rough estimate places the pecaninry
loes ut §3,000,000.

Both floods, besides being owing to the phenomenal elreum
stances mentioned, were also greatly due to the situstion of
the towns, Eureks, at the foot of the mountalus, recelving
the deluge pouring down their sides; snd Plttaburgh, also
in a valley surrounded by high land, lay in the path of the
torrents which naturally sought to empty into tho rivers,

TIDES IN THE GULF OF MEXI00,

A correspondent asks us whether is be true that at Penss.
cols, Florida, there ls but one daily tide, and inquires
whether, if such be the fact, how it is that at Havana, Key
Wost, and other points in proximity, the tides take place
twice s day in the ordinary manner,

Professor Buche, in hiy const survey reports, mentlons thut
the tides of the United States are divisible into three distinet
clannen, Those on the Atlaotie cosst are of the ordinary
type, ebbing and flowing twice in twenty-four hours, and

having but moderste differences in hight between two sue
connlve high or low waters, one occurring before and the
other sfter noon. Those on the Pacific const also ebb and
flow twice in tweoty-four hours, but the merning and
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evening tides vary coosiderabln in hight, Tho intervals
also between successive high and low waters may be very
unequal. The irregularitios are dus to the moon's declins-
tlon, as, when the moon travels to the north of the equator,
the vertex of the tide wave follows her, glving the highest
point of one tide in the northern, and the highest point of
the opposite tide in the southern, nemisphere, Hence, when
the moon Is In northern declination, the tide at any placs in
the northern hemisphore eaused by her upper transit will bs
higher than that caused by her lowsr transit., This varis-
tion In the hights is called the diurnal irregularity, and has
u period of one lunar day.

The effect of thig phenomenon is to materially modify the
tides, more especially on the Pacific cosst and in the Gualf of
Mexico, In the latter, however, the tides vary greatly ac-
cording to locality., On the coast of Florida, from Cape
Florida around to St. Gieorge’s Island,near Cape San Blas,the
tides are of the ordinary kind,with a large diucoal inequality.
From 8t, George's Island, in Appalachicols Bay, to Derniére
Island, they happen but once a day, that is ebbing and flow-
ingonce in 24 hours. At Calcasleu entrance,the doubls tides re-
appear,and exist for gome days about the period of the moon's
greatest declination. The tides are doubls at Galveston. At
Aransas and Brazos Santiago, the single day tides are at per

nomenon ls not sn uncommon ons ; but it is not yet well un.
deratood, and demands earoful investigation by the useof the
best known spplisnces and the application of sclentific me.
thods, The subject is one of great importance, The break-
nge of rallroad sxles in this manner has probably sscrificed
many lives and much valusble property,

Could ¢ be definitely ascertained what amount of defor-
mation carriea those particles which are most strained be-
yond their limit of elasticity, and could rules and formule
be obtained which should express the existing relation in
such casss, betwaen the resisting power of the material and
the forces of impactand inertis which thus attack It, & mont
valuable addition to our knowledge would be made. At
present we can only adopt, as & genoral pringiple, the rule
to make parts, exposad to shock, of such form as will dis-
tribute resistancs us uniformly as possible throughoat the
piecs, and to adopt every practical method of reducing the
violence and frequency of shocks and jars. The most elss.
tic materials are best fitted to withstand this kiod of stress,

ENGLISH FOOD ADULTERATION,

The English Adulteration Act imposes a fine for the selling
of any adulterated article as pure; and also provides that

foctly marked as at Pensacola, The probable cause of these
discrepancies is the formation of the islands and entrances.
1f the tides arrive at the same place by two different chan-
nels, and one of them ls retarded six hours behind the other
by traveling a longer route or through shallower water, the
semi diurnal tides will be destroyed through interference of
the waves, the high water of one being opposed to the low
water of the other; the diurnal inequality will, however, not
be destroyed, but merely modified in hight and time, leaving
a single tide in the lunar day outstanding, which is small in
amount. This is doubtless the case at Pensacols, where the
mean tide is but one foot, and the extremes of rise and fall
one and a half feet and four tenths of a foot,

In this connection, wa may add that to the difference in
tides of the Atlantic and Pacific oceans is due the erroneous
idea that the level of thelatter body of water is the higher.
At Panama the tides rise over twenty foet, while at Aspin-
wall about 88 many inches is thelimit, The mean tide, how-
ever, of both oceans is the same.

P

FRACTURE BY LONG-CONTINUED JARRING,

In one of the articles recently published in the SciexTIFIC
AMERICAN, the well known fact, that a long continued suc-
cession of even moderate shocks, or jarring, sometimes pro-
duces rupture in even large masses of iron, was illustrated
by the account of the bresking of one end of & very large
shaft at the Morgan Iron Works, while the other end was
under the hammer. We are now indebted to the same au-
thority for the account of a similarincident, which occarred
at the West Point Foundery some months ago.

In forging masses of iron of such shape that they are dif-
ficalt to handle, it is usual to weld to them a porter bar, by
which they can be moved about conveniently until they are
nearly finished, when the bar is cat off and Iaid aside until
again required for a similar purpose. The same bar 1s often
kept in use many years,

any mixed materials, such as mustard, cocos, ete., shall be
designated by a Iabel setting forth the fact. A large number
of dealers have attacked this law, stigmatizing it as unfair
and coercive, and a parlismentary committee is now inquir-
ing into its workings, The evidence thus far ndduced is not
only interesting in itself, as showing the many falsifications
of the commonest articles of food, but is of especial import-
ance to American dealers, lnnsmuch as it Is stated that it isa
common practics for the owner of s spurious article on the
other side of the Atlantic, on finding that it is in danger of
seizure under the law, to lose no time in gettiog it aboard a
stenmer for New York. In this way, it appears, from the
statements of the New York Herald's London correspondent,
that shipments of spurious teas, adulterated wines and
spirits, and fraudulent packages of Roman cements, together
with a number of other commodities, all more or less adul-
terated, find their way to our markets.

Tea is doctored in order to improve its appearance, increase
its bulk, and add to its weight. For the two last mentioned
purposes, finely ground quartz and iron or steel filings are
employed. Catechu gum, an astringent substance, is also
uged, but the favorite ingredient seems to be *“lie” tes, or
old tea leaves once used and then worked over. This is mixed
with low grades of new tea, and plsced in cylinders under
steam, together with s quantity of carbonate of magnesis,
Dutch pink,and Prussian blue. The adulteration with * lie”
tea is usually done in China before export, but the ** facing,”
as the coloring is termed, is performed by people in England
who become skilled in the frand as a business. The dealers
face the tea to render it b ack or green, according to the de-
sires of customers. Ouat of 170,000,000 pounds of the com-
modity annually consumed in England, it is asserted that
one fifth, or about 85,000,000 pounds, is open to suspicion.

British wines, according to the testimony of several ana-
lyats, are largely adulterated with potato spirit; sherry is
doctored with sulphuric ether, and to other liquors fusal oil
and French treacle or brandy, which is often notking more
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The sbove sketch represents a porter bar thas used at the
Weat Point Foundery, ns nearly as can be ascertalned, about
twonty years, The large mass of iron, A, measuring, in
section, two feet eight inches by one foot nine Inches, and
four feot and a half long, welghing over four tuns, could not
well be handled on account of its weight and its awkward
shiape. This porter bar was therefore welded on it, asshown
in the sketch, The whole mass was then sluog by the chain,
in which 1t was nearly balanced when the polot of support
onmo st C, ton feot from the larger end and fifteen feet from
the smallor end, While the hammer was at work upon the
forging, the bar suddenly broke at & point ten feot from the
amaller end, B,

The appearance of the fracture is described as highly
orystaline and a clean break. The pleco thus broken off
wolghed, probably, a tun and a half, Thoe foree whiok, ap.
pliod at tho extromity, would have bsen required to break it
off by n ntondy pressure, would have boen at lonst twelve
tuns, The cause of this remarkable accldent 1s, as has al.
ready been explained, the gradual separation of particles
by sucosssive shocks, each of which forcos them a minute
distance boyond the limit of elasticity, Thisaction continu.
ally ropeated must, sooner or later, produce rupture, al.
though the offect of esch shock is quite fmperceptible to
the nennen, The most slogular and least understood pheno.
monon s the stracture of the metal at the surfuce of frao.
ture, It s by no means well established that what are de.
soribed as crystals are true orystals, or even that wrought
iron can have a crystaline structure under any clreumastances,
s & crystal has usually, if not lnvariably, definite axes and
facots, making fixed angles with each other, and the crystal,

than beet root splirit colored and flavored. Beer is now com.
paratively pure, and the main adulteration is simply water.

Iu butter, often as much as forty per cent of water is
found ; patents have recently been obtained for & compound
ealled “ butterine;” and two other artificial mixtares, known
a8 “ Anstralian * and ** Datch ™ butter, have appeared in the
markets. The Australian stuff is bone fut extracted by
stonming rofuse bones. It sells for fifteen conts per pound,
and wmolly horribly,  Dutoh butter is & mixture of genuine
butter aud American lard. There is, beside, & French but.
ter, compounded of drippings and kitchen stuff colored with
annatto,

Corn flour, a material largely used for food for children, is
describod as generally wortbless and unhealthy, Thirty-
three out of seven thousand gralns, a pound, one analyst
staton as the proportion of nutritious matter contained, where
there should be at least sight or nine hundred grains. The
article In nothing more than starch, a fact proved by the cir-
cumstance that u dog fed upon It died of starvation,

Othor well known adulterstions in bread and milk are
noted ; but as these commodities do not come under the head
of possible exports, allusion to them is unnocessary,

J. H. says: “Please call the attentlon of your numerous read-
ors to the great danger of buylng cheap oans, for fruit, veguia
bles, otc., as & mixture of load and tin {x used for their manu-

facture (lnstead of the bright tin),by unprincipled manufact-

urers,

I Is ouly by the thorough study of detalls aad

as & whole, Is without s semblance of ductility. This phe.

tery, that one can hope to MMNM
profenalon.—Grakam Smith, ' ‘:
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IMPROVED VERTICAL BOILER, OFf the eapital 38 | inventors, Messrs, Allen Wrightand Albin F, Tew, of Wem.

We give herewith an sngraving of & vertleal boller, ex- | per oont is obialned by loan In l-lng-h‘ml. sod 45 per cent In | field, Chistangus county, N. Y, propose making the handle
Bibited at the rooant exhibltion of fuel saving appliances st | Americs Bondbolders In the United States obtaln an | part of the |fllu‘v||hl and of safficlent dismetor o sult the
Manchestor, Eogland. The Bngineer, trom which we select | averge revenue of § 7 per cent sgalost 4 25 per cont o Eog. | hand naturaily
the Hlnstration, states that the details of construction will {Jand. Dividends distributed to stockholders reprosont in |claw i
be obyious st & glance.  Fig. 1 and plan show an ordinary | Amerios but 391 of the capital obligations, in place of 514, | may be readi'y attached to the handle, A head ls secured
toller; Pig. 2 and plan show & boller in which the wholeout. | The difflarence of thean figures lv considerable In view of the | to the upper portion of the Istter slther permanantly or de.
wr shell Is enveloped in a smoke box which esn be NHived off | irregulnrity in valae of eapital in the two countrien. Dut in ! tachably, and sorves the ordinary purposos
In & mement. Interoally the bollers are nearly alike. Ver | Amerien, mays M. Malizloux, mallroads give such additional - - R
tieal water tabes are fixed in the fire box. This has been value o land, mines, and patuml resources that capiialiste
done before repeatodly, but not as in this case. The tubes,
instend of belng bent and fitted directly into the tube plate,

|[AuGusT 15, 1874.

These figares all refer to January 1, 1873

The tswplog sitachment, B, erow, C, and
D, are all provided with screw shinnks, so that they

The Grent Comtennial Exhibition,

whose fands are engaged in the most varied enterprizses are The Director of the Contenvial Commission officially an-
content with the smallness of the revenue

But he eon = nounees that the exhibition will open April 19,1570, and close
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HILL'S VERTICAL BOILER.

are fitted into malleable castings, as shown, in groups. These | siders that, without the aid of land subsidies and the contri | October 19 following, and has issued a circular containing
castings are tapered and ground at the outer ends or legs, | butions to loans to the roads by cities, the development of the general regulations for exhibitors. Articles to be en-
and these tapered ends are drawn into alightly conical holes American rallways would not have been so extraordinarily | tered are divided into ten departments, as follows: 1. Raw
ia the fire box, by the bolts snd nuts passing through the | rapid. materials, mineral, vegetable, and animal 2, Materials and
outer shell, as shown. Any tabe, or rather any group of - manufactures used for food, or in the arts, the result of ex-
tubes, can be taken out by removing the nuts on the outsids

IMPROVED CROW AND TAMPING BAR. tractive or combining processes. 3. Textile and felted
of the boiler, and, on withdrawing the bolts, allowing the| To workmen who, in the course of their labor, find

fabrics—~apparel, costumes and ornaments for the person.

group of tubes to descend into the fire box, whence it can be | it necessary to transport a kit of heavy tools from place | 4. Furniture and manufactures of general use in construe-

taken for repairs or renewal of tubes, tion and in dwellings. 5. Tools, implements, machines and
It will be seen that the arrangement is cheap and simple,

processes. G, Motlors and transportation,
sod we understand that several of these boilers which are \l
at work have given very sstisfactory repults. The mallea-
ble castings appear to stand very well, and give no trouble
of any kind. The facilities for manufsacture are obviously
great, and the boller deserves extended adoption.

7. Apparatus
and methods for the increase and diffusion of knowledge.

8. Engineering, public works, architecture, ete. 9. Plastic
and graphic arte. 10, Objects illustrating efforts for the
improvement of the physical, intellectunl, and moral condi.
tion of man.

Appliestion for space must be made to the Director Gen-
eral. There will be no charge for the same, but exhibitors
must provide their own show cases, shelving, counter
shafta,ete. Transportation,ete., is at the expense of the ex-
hibitor. Goods will be raceived from January 1, 1876, and
none will be admitted after March 31, 1876, For heavy ar-
ticles requiring foundations, arrangements should be made
aa soon as the buildings are begun. Patent medicines, em-
pirical prodactions of any nature, and dangerons substances
are excluded. Sketches, drawings, or pholographs of en.
tries will not be permitted, except by joint assent of the ex.-
hibitor and the Director General. (Goods must remain until
the closo of the exposition, but subsequently must be
removed before December 31, 1876, All communications

should be addressed to the Director (eneral, International
Exhibition 1876, Philadelphin, Pa.

Eopglish and American Rallways Compared.

The French government some time ago directed M. Malé
zleux, chief engineer of roads and bridges, to prepare and
submit a thorough report upon the condition,cost, operation,
etc,, of nll the Englieh railways. This work has lately been

completed, and published in the official journal of the French
Engineers the Annalcs des Pontact Chaussées. Its ipterest to

American readers is ephanced from the fact that s couple of
years ago M. Malézieus visited the United States, and com-
piled & report upon American engineering structures, and
that in presenting this, his second report, Le has drawn
largely upon the knowledge gained across the Atlantic to
institute comparisons between the rallway systems of Eng-
Jand and the United States. The results of his examination
‘uto the comparative cost of working shows that 57,040
miles of railrond in the United States produced, during the
year 1872, an average gross receipt of 856,100, which sum s
Junt hulf that gained in Eogland. This amount is divided
between passengers and freight in the proportion of 28 to
72, In placeof 44 to 56 in the latter mentloned country, It
will be noticed that the passepger tiavel in England is as
exceptionally large as is the frelght transportation in the
United States,

The working expenses, which in Eogland may reach 50
per cent of the gross receipts, in the United Siatesare 05 per
cent, The net earnings then are but 85 per cent in the lat

The New York State Agricultural Falr,

The New York State Agricultural Soclety announces that
its thirty-fourth annual fair will be held at Rochester N. Y.,
from September 14 to 18 next. Entries close on August 15.
A very large number of premiums are offered, especially for
fino cattle, Manufscturers of agricultural implements will
doubtless find it to their advantage to exhibit, as the falr
will attraot a large gathering of farmers from all parts of

Now York, Ohio, snd Canada, 'We notice that a gold medal
In offered for n comblnation of machinery, driven by steaw,
ter country agsinst 50 per cent in the formor. This, how for plowing or otherwise preparing the ground for rowing.
ever, reprofents 520 per cent of the expense of construction (to place, the invention herewith illustrated will prove|The requirements are that such machinery shall do as
in the United Btates and but 476 per cont in England,which | quite convenient, as its object is materially to reduce the|good and as cheap work a8 is now commonly done by horse
the suthor secribes to the fact that the coat per mile averages
$50°088 in the United States, while in England it is $170,645,

weight of the implements, while, at the same time, caus- | power, and shall be adapted for use In the State of New
ing them 10 be less expensive and to occupy less space. The | York.
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A WATER BELT FOR TRANSMITTING MOTION.

A curious mode of transmitting motion by menns of a
water belt is represented in the annexed engraving, which
we extract from the Reowe Industrielle. Tho devics s that
of an English inventor, Mr. J. Robertson, and is said to
work with perfect freedom from nolse and vibrations, Tho
piston of the engine Is connected with the driving shiatt, A,
on one extremity of which is attached a large hollow pullay,
B. The outer fnce of the Intter In out away from the center
g0 na toleave only & flange of the width shown at 4. Through
the opening passca
the shaft of a fan
blower, D, onwhich,
and loside the hol.
low pulley, is a pallot
wheel, C.  The pal-
lots on the latter do
not touch the inside
of the hollow pul.
ley.

In operation the
water, a, of which a

Scientific Amevican,

loon sttained a grest altitude. The unfortunate inventor
hiad constructed a palr of wings made of cane and silk, each
47 feot long by 4 feet wide, and also » tail 18 by 3 feet in
dimensions, The wings were lnserted into two hinged
frames, which were attached to a wooden stand, upon which
the aeronsut stood and manipulated them by means of lovers.
The theory was that, when started from any high altitude,
the machine would reach the earth by a very gentle incline,
passing over o great distance and eventually landing with-
out concussion. At o first trial of the device, on being

(14

small quantity Is
placed in the pulley,
B, is caused, by cen.
trifugal force, to
spread itself against
the inner periphery,
and to be carried
around with the
whoeel, Ioto this
water, as shown in
the sectional view on
the left, the pallots
on wheel, C, dip, and
are thereby acted
upon by the force of

LTI .

=

o=

whoeel, C, to rotate,
The hollow pulley is

the same, causing the 1'
of sheet iron, aud ia

99

Patenteod Car Improvements,

There were one or two points in the proceedings of the
Car Bullders’ Assoclation, ut fts late meeting, in which
peculiar wonnitivenous wan developed sbout discussing the
merits of patented devices, The impression seemed to pre-
vail with many of the members that such devices were not
only inadmissible as legitimate toplos for discussion, but
that committeon, In making their reports, must not Indorse
or recommend any such deviees for adoption, no matter what
might be their actual merits, This, in our judgment, is &
mistake which esnnot
be 100 noon corrected :
nor do we think that,
in order to do so, any
nlteration of the con-
stitution of the Asso-
cistion is necemsary.
Thst instrument, as it
is now, merely forbids
the admission of pa-
tentees or their agents
to advocate their
claims at apy of the
meetings of the socie-
ty, but does not pre.
vent the members
from freely express-
ing their views in the
regular course of dia-
cussion upon any in-
vention or device,
whether patented or
not, To suppreas all i
discussion with re-
spect to patents would
seriously bamper the
Assgociation in the ex-

ercise of ita proper
functions, and so far
destroy its ugefulness.
It must necessarily be

rovolved at the rate

i ——

progressive, or dis-

of 500 turns per mi.
nute. No water what-
over, it is stated, is
ejected from the apparatus, and it 18 only necessary to supply
the small amount logt by evaporation to keep the device in
working order.

—— -
American Inventive Genius.

In Bwitzerland no patent lswexists, much to the disgust
of native inventors, who are obliged to seek protection for
thelr improvements in this and other countries. Mr. Adolph
Ott, a native of Switzerland, but long resident in New York,
is now at home, laboring to procure the passage of patent laws
by the Diet, and has lately published at Zurich a pamphlet
on the subject, in which he makes the following tributeto the
inventive genius of America:

“ No nation can boast of having accomplished so much to-
wards the general progress of industry as the American. If
you make inquires about the origin of the most important
improvements in any branch you please, you will find in five
cases out of ten that it was made on the other side of the
ocean. Inour boasted watch industry the substitution of
machines for manual labor took place only through the im-
pulee given by Americans. The modern system of grain mills
is of Yankee origin, and so is the whole india rubber indus-
try, The present system of the construction of iron bridgea
is the result of Amerlean genius., Look at the boring machine
that performs Its work st the St. Gothard tunnel uninter:
ruptedly ; it came to us from the other side of the ocean, and
#0 did the rystem of electric blasting. As to the printing tel.
egraply, it is dueto Professor Samuel F. B. Morse, an Ameri-
ean who died recently. The sysiem of rallways like that on
the Righi Kulm, which promises to be of so much Importance
to Switzerland, was invented by Mr Bylvester Marak, u New
Eopgland man. With regard to fire arms, the United States
has presented us with the most important improvements.
The best wood-working mschinery is of American origin, this
belng also the case with numerous agricultural implements,
not to spesk of housebold machines, To a western man, Mr.
Samuel Danks, we owe the mechanical puddler, an invention
in the manufacture of iron which Is only second in lmpor-
tance to thst of Bessemer. In an article in the Journal of the
International Erposition, the well known ongineer Perels calls
the American machines for making tools eent to the Vienna 1x.
hibislon “perfect inatruments of precision,” and necording 1o
il the hand sawa are distinguished by & truly astonlshing
form and securacy, In the muking of sclentific lnstruments,
the United States are equally advanced. To Professor Jno, W,
Drapor we owe entirely new self-registering meteorologicsl
fostruments, which, though more simple,are not less nccurate
than the best in uge In Europe. Tho Americun watohes com.
pote alroady 1o a considerable extent with the Bwiss and En.
gliab, In view of thin entirely unparalleled (nventive activity,
an Amorican wis not quite wrong In ssying, in the Ioterna.
tiopal Patent Congress in Vieona: ‘It has been stated frow
the opposite slde thatn (ierman had invented printing when
there was oo pstent law,  This {s true, but it required thres
conturles theroaftor to invent the printing machine, Burely

n Ameries, it would not have required over five years,”

The Forls orf ¥Viylng,
M. De Groof, the flylug man, lost Lis life recently at Lon.
don, Eoglaad, He had ascended in a balloon, and his part of

WATER BELT FOR TRANSMITTING MOTION.

dropped from a balloon, the earth was reached in gafety, but
on the present repetition of the experiment, De Groof seemed
to lose control of his wings,and the apparatus collapsed and
fell, dashing the man to pieces on the street pavement be.
low.
A NEW SECTIONAL BALLOON.

Mr. James Hartness, of Detroit, Mich., has recently pa-
tented a novel form of balloon, the main object of which is
to prevent accidents due to bursting while in the air. In-

stead of makinga single globe, he constructs the body of the
balloon in sections, exactly similar to those of an orange,
each one of which is Intiated separately, and all joined to-
gether complets the sphere. A wection is shown separately
in Fig, 2, and sevoral jolned together in Fig. 1. Anaxial open-
Ing i Joft at the extremition, at the middle of which the sec
tions, the inner edges of which are made
of wultable shape for the purposs, are
conneoted by straps, . Through this
opening & rope ladder extends, no that
tho neronnut may have anccess to all the
valves, one of which is arranged (n each
soction,  The poles shown passing up
through the uperture are denigned as
wupport for the balloon during the pro-
cens of Inflation,

It will ba seon that, owing to the
small amount of pressure which each
sectlon bos to withstand, the fabrie
may be made much lighter than would
be neotssary In a bulloon of d-
ing slzo constructed in the usual way,
while, as in compartment ships and sec-
tional bollers, a rupture occurring at
sy point is confined to a aingle section,
the othors, remaluing uninjured, retain.

the performance wan to fly down to the carth after the bal./

Ing thelr buoyancy,

band. It is not the

business of the Asso-

clation to make or un-
make the fortunes of inventors or patentees, or to disctimi-
nate between rival olaims, except on the score of actual
merit, and as the interests of railroads msy be affectzd
thereby, If the Miller platform or the Westinghouse brake
is a good device now, let it be indorsed and approved; but
as soon as either is surpassed by something better, let it be
condemned. There is no evading this obvious duty. The
Association has got to recognize patented inventions and
pronounce upon their respective merits, so far at least as
they apply to railway care, or be exposed to commesnt and
criticism, such as may be found in the SCIENTIFIC AMERICAN
of July 18.—National Cur Builder.

Solls and Fertilizers,

Tarfy loam, being rich in decomposing vegstable fibes,
forms s soil acceptable toalmost all families of plants, form.
ing, as it were, the staple or ground work to which other
soils or ingredients may be added. Some cultivators, saya
a correspondent of ¢ Garden, prefer using turfy loam as
soon as it is taken from the field or pasture, to form the
principal ingredient in the formation of vine borders, and
for melon culture, ete., justly considering that many of its
useful properties are wasted, by its retention, of perhaps
years, in the soil yard, before it is supplied to growing
plants, It is obvious, however, that it would be Inconven-
ient for thecultivator to have to repair to the field or pasture
supposing that ho had permission to do so, whenever he
might require even a small portion of this soil; and most
plant grower will only be teo giad to take an opportunity;
when It offers itself, to lay in & stock of this soil to last )
them for several years,

When this is carted into the sofl yard, it should be stacked
up in the form of a ridge, and might, with advantage, be
thatchied with some littery material, so as to prevent it from
becoming saturated with cold rains duripg winter, or from
being desiccated during dry summer weather. If a portion
of good farmyard manure can bo vecured simultansously
with this soll, n layer of the same might be made to alternate
with a layer of the loam, and this would form a most useful
compost for many purposes; as, when it had laid some six
or more months, it would then b found to be in exocellent
cond!tion, without furthor additions, to use for the potting
of frult treos of various worts, strawborrios, roses, and other
kinds of plants requiring & rich and somewhst tenaclous
soll; while, to render it suitable for other varieties of plants,
rivor or sllver sand, leaf mold, peat, ote,, could be added In
the proportions required,

PEAT, LEAF MOLD, AND OTHHR MATERIALS,

In establishments where colleotions of heaths and other ]
bard-wooded plants are eultivated, “ fibery peat " soll s in-
dispensable; and, in many parts of the country, peat, of the
dealred quality, is exeeodingly difficalt to procure.
blnck bog soil, which ia sometimes subatituted for it, 1s
solutely worthless, and aoy attempt to cultivate
wooded plants in such material will bo sure to end in fa
Whore good peat cannot be found, it Ia &l v
purchase it from nurserymen or others
position to supply It, snd this can alw
trifling outlay, The bost description of

tains more or lean wllver sand; but, If ¢
e

degroe deflclent In this respoct, ‘
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any desirable extent; and as regards sllver sand of the best
quality, there are only a few places in which It in to be found.
It can, however, alwaya bo purchased, and in not expensive;
while, for many purpotes, sharp river sand, where it can be
obtained, formn & good substitute, Leat mold, or soll com-
poned entirely of dooayed treo leavon, In also an essentinl ma.
terial In every garden establishment; and, gonerally spesk-
ing, there In little excnse for a gardenor not having an
abundant stock of this always on hand. It la seldom, bow.
ever, In good condition for potting purposes until it is two
or three yoars old ;and, even then, (t should seldom ornever
bo used alone, but mixed with losm or other soils. The
Jeaves of the osk and the elm are generally preferred to
those of the mah, horse chestnut, walnut, and others, whose
Jenven are of a softer tisguo, Bvery soll yard ought, also, to
contain a portion of clay, or the runnings of & clay pit; this
improves with keeping, aod ls excondingly useful where the
natural soil is inclined to be of a light or sandy character;
the Iatter will be considerably improved by an admixture of
clay, which will be found $o render it more sulted to theoul-
ture of fruit treesand strawbarries in pots, melons, ete. Ad.
vantage should also be taken of any opportunity which mny
ocour to secure & quantity of lime rubbish, from any old
buildings which may be about belng removed or under re.
palr, as this matorial is of service to soils deficient in calon-
reous matter, and in the formation of vine borders, Of
well rooted stable or hot bed manure, 1 need scarcely eny
& considerable portion should always be kept on hand ; also
a portion of dry cow, sheep, or deer dung; decayed mush.
room beds, composed chiefly of horse manure; also & quan.
tity of broken bones, charcoal, soot, ete., all of whioh
should be kept separate, and in readinoss in the soil yard,
RAILWAYS IN NEW YORK CITY,

“ The statistion of the horse car companies now in operntion
in this city, when compared with the figures furnished by
the London underground railronds, show that there will be
immense profits from a properly mansged steam road in New
York. The total length of our horse car lines is seventy-aix
miles. They employ 11,086 horses, moving cars at the
busiest hours at the rate of one every forty-five seconds,
The speed per hour is five miles ; the cost of constraction,
three eighths of & million dollars per mile, Last year, the
passenger travel amounted to 192,000,000 persons, being
two and a half millions per mile, One some ronds the ratio
was still larger. The Sixth Avenue rond oarried four millions
per mile, and the Third Avenue line, below Central Park,
carried five millions. The average fare on the different lines
and their connections is 51 cents, while the total expense per
passenger is 4 15.100, leaving & net profit of 98.100 cent,
The business of the horse ronds has increased 255 per cent in
ten years.

In London, there are 19 3.10 miles of underground roads,
The motive power employed is 70 engines, Trains run every
four minutes, during the busiest hours of the day, at an
avernge speed of fifteen miles. The cost of construction per
mile, after'deducting sales of surplus real estate, is three and
a half million dollars. Sixty-five million passengers were
carried last year, at the rate of three and a half millions per
mile. The average fare is five cents, and the total expense
per passenger 2 31-100 cents, leaving & pet profit of 2 69-100
cents for each passenger carried. In the underground roads,
the increase of business in ten years Las been 860 per cent.

A comparison of these statistics gives & most favorable
showing to the ¢team railway. While the expense of con,
struction and equipment is larger in the case of the latter
the operating expenses are very much less. The expense of
transportation per passenger by the steam engine is about
one half of that reported by the horse roads, while the net
profit is nearly trebled without any advance in the fares.
At the ssme time the epesd is fairly trebled. The steam road
is popalar, too. Rapidly as travel has increased on the sur-
fsce lines in New York, the increase on the London under-
ground railway has been half as large sgain. The people
Lave had practical proof of the speed and safety of the Iatter,
and patronize it accordingly.

This comparison shows the large profits which lie within
the reach of apy corporation that shall be the first to go to
work and give New York the benefit of rapid transit. There
are no estimates in the figures just presented. They exhibit
work that has been doneand profits that have been pocketed.
According to theme statistics, steam roads might acquire a
net profit of over five million dollars, annually, by carrying
the game number of passengers that now yield the horse
roads a profit of less than two millions, A competent engl.
neer, who haa care/ully studied the subject of rapid transit,
estimates the gross revenue of a road to Forty sixth stroet at
$4.310,400 per aonum, with $1,016,000 as the anousl cost of
opersting, leaving & net incoms of 28 78.100 per cent on the

caleulated cost, There would also be added to this the extra
fare for onrrying first clans passengers, baggage, express par-
caln, or the malls.

This exhibit appears as ressonable as it In gratifying, If it
be also taken into consideration that the population in the
city limita will be largely increasod as soon as rapid transit
becomes a fixed fact, the probability of lsrge returns on
investments in this direction becomes & certainty.

A golden harvest awaits the corporation that shall enter
upon the work. Labor Is ripe for it, and eapital will not
hesitste to lend & helping hand in dus time. There is no
such opportunity for enterprize and profit elsewhere In the
Iand. It were s wasts of time 1o enlarge upon the benefit of
undergroand rapld transit to the community, The profit it
promises In the argument of the hour, "

The nbove s from the Daily Graphis of this city, It g
gratifying 1o be able to add that the Leglniature, at ite recent
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sosaion, granted some additions to the charter of the Broad.
WAy l'ndrv-u:rnund Rallway Company, which It is expected
will, before Jong, enable that corporstion to begin the work
in oarnest, Tho authorized first section of the road Is from
tho Battery, at tho extrame southern end of the olty, under
Broadway to Central Park, with a sldo branch to the Grand
Contral Depot at 42d street. Consldering that it now taken
the passenger a dreary hour, by horse oar, to traverse this
distance, 44 miles, and consldering that by the underground
rallway it may be done in ten minutes, it requires no great
stroteh of the fancy to prediot that the new road will enjoy
AD ONOrmous patronage

Rallway men, who have examined the matter, say that the
HBrondway Underground Rallway route s the bost rallway
line In the world, It passes through the heart of the olty, in

the center of all travel and traflio, the resldent population
along its line being greater than that of any corresponding
distance in London, or any other olty In the world,

accommodate the enlarged works suthorized by the lIate
Leginlature, have Intely been executed, and wo hope before
long to place before our readers some of the plaons and esti.
mates of the work.

Torrespondence.

A Novel Experimoent In Magnetism,
To the Editor of the Scientific American:

A good deal of amusement and some information can be
obtained from & magnetic needle mounted in & disk of cork,
of which I inclose you a specimen. If put in a basin of
water, it ip far more free to follow its own sweet will than
whon suspended by s thread; and as it isa new way of
mounting & magnet, at least to me, I commend it to your at.
tention. I would especially beg you to notice its queer move-
ments when a small horseshoe magnet is laid in the bottom
of the basin with from one to three inches of water over it,
and to see how it will sail around the poles when placed as
in the upper figure, finslly sssumiog & position across the
horseshos at about one third of its length. When placed at
A, ita action is sometimes still mora strange, aa rou will per-
haps see,

With a bar magnet, its motions are different, but amusing
and instructive; but in any mode of experimenting with it,
its perfect freedom to assume its proper position serves to
show the lines and centers of force with far more clearness
than any form of magnetic toy I have ever seen,

Another very pretty experiment (see the lower figure) isto
put one of the magnets in the basin with about one eighth
of an inch of water over it; take a small file anda bit of
iron, and let the filings drop on the water over the magnet.
This is & much better way than to put the filings on paper
and the magnet underneath. The way the filings sail into
position is very interesting ; they like to enter into position
from the outside and near the center, and flont down the
middle, as in the direction of the arrows; and as they acou-
mulate, the first ones ara forced out beyond the poles, in the
well known curves. Filing them Is better than sprinkling
filings over the water, as they fall each one separately., In
sprinkling filings on the water, they fall in aggregations
in which they are not as free as when each atom of iron is
poparate. H. P. Hexny.
Pittaburgh, Pa.

REMARKS BY THE Eprron: We have tried all these ex-
periments, and, slthough the movements we observed are
not precigely those described, they are still very amusing and
interesting.

The Largest Locomotive In the World,
To the Editor of the Soientific American :

I see in & recent issue of your paper that a correspondent
makes the statement that the largest locomotive is one on
the Philadelphia and Reading railroad, which has two cyl
inders, 20 x 26, and twelve driving wheels; and that the
whole weight is sixty tons, He probably has never heard of
the *“Janus,” constructed by William Mason, of Taunton,
Mass, It was built for the Union Pacific rallroad, but could
not be used there; and where it is now, I do not know.

Sandwich, I1). Gro. H, FurzzeELL.

ReManks 8Y THE Eprror.—We are much obliged to our
correspondent for roeminding us of the Janus, which, aa he
stntes, was bullt at the celebrated Mason Maohine Works,
Taunton, Masgs, Mr, Muson Informs us that the Janus hay
four vylinders, 15 x 22, and twelve drivers 84 feet dinmeter,

bunkers are full, in 84 tons, It Is now worklng on & coal

Surveys for the Broadway Underground Rallway, made to |.

and no other whesls, Ity wolght, when the tanks sod coal §
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road In Penosylvania. If anybody can produce s larger
locomotive, wo hope they will trot it out,

—— - e e@e @ - e
Mardoning and Tempering Tools,

To the Kditor of the Selentific American :

You bave beon talking to us in your ** Practieal Meohan.
iwm,”’ by Jonhun Rose, in & way that we ean understand, and
upon subjects in which we are directly interested, and, as I
think, to our benefit. But pleass keop out the oxides. Wa
do not want them in the shop; we know of straw and blus
colors an different tempera because we always find them so
in practice, If & straw may be a blue, and a blue & straw,
tomper, beoause of films of oxide and the time they were
coming, our present system of temporing is gone, with no
now ono to tako its place. I never yot found s biue as hard
an o ostraw, nor o straw as soft as n blue, whatever time It
took to draw them,
New York city. TooLs,

Compound vs, Oscllinting Engines,

At the Risdon Iron Works, San Francisco, Cal., under the
direction of (i, W. Dicklie, M. K., the oscillating engines of
the steamer Los Angeles have Iately been removed, and a
compound engine substituted, by which an important saving
in fuel is gnined. The engine,of 837 horse power, is known
a8 an annular compound ; the high pressure oylinder being
104 inches dinmeter by 28 inches stroke, and the low pres.
sure cylinder 434 inches diameter by same stroke; expan-
sion of steam, eight to one, the smaller cylinder being con-
tained within the larger one, jacketed with high pressurs
steam, and both cylinders operated by one balanced slide
valve, cutting off at three quarters of the stroke,

The consumption of fael for the new machinery is
claimed to be 1 6 lbs. of coal per hour per horse power,
This, we think, must be a mistake, ns it in considerably less
than the average of the best compound engines, With the
old oscillating engines, the steamer made nine knots an hour
on a daily consumption of 22 tuns of Sydney coal. With
the new engines, she makes the same speed on 5 tuns of
coal.

Whitworth Steel,

Some idea of the solidity of compressed castings of Whit.
worth metal may be gleaned from the fact that,five minutes
after the application of pressure,—aboul twenty tuns to the
square inch,—a column of fluid steel becomes shorter by 125
per cent, or 14 inches to the foot. Sir Joseph Whitworth,as
a writer in Jron states, holds the proportion that for certain
purposes a& metal must be used having a certain tensile
strength and a certain percentage of ductility, Hence the
metal cast at the Whitworth works is classified according to
its possession of these qualities,and arranged for convenience
in four groups,distinguished by colors, red, blue, brown,and
yellow, and by numbers,No. 1 of each group representing the
most ductile metal, and No. 3 the least so. Of Low Moor
wrought iron, the tensile strength per square inch is 27 tuns,
and ductility or percentsge of elongation, 38. In good cast
iron the same qualities are represented by 10 and 0 75. Various
samples of Whitworth steel similariy tested gave from 36 to
72 tuns tensile strength,and from 333 to 14 per cent elonga.
tion. There is shown & singular relation bet ween the tensile
strength and ductility of the metal, the one generally in.
creasing a8 the other decreases, a circumstance which, it is
suggested, may possibly deserve investigation.

The Polyspheric Ship,

This is the name of a novel vassel, recently invented in
England by Mr. Charles M. Barnes. The bottom is flat and
fitted with thres inclined planes with square ends, the effect
being as though three Leeth of a gigantic saw were moved
through the water with the sloping portiun of the teeth
first.

The inventor has tested the device by meaps of small
models impelled by rockets. A 7 pound model was driven,
by a 8 pound 8 ounce rocket, a distance of 105 yards in 8
seconds, or at the rate of 03 knots per hour. The motion is
ssid to resomble sliding over lce. There is scarcely any
water disturbance, and the decks were apparently motion-
less. When drawn slowly over the water,the vessels offered
more resistance than models of the ordinary shape; but when
the equilibrinm, between the horizontal pressure of the in.
clines forward and the pressure of the water in the contrary
direction, is destroyed, the model at once rises in the water
and passes over the mass of hitherto obstructing fluid,

-
Valve for Gases and Corrosive Ligulds,

This valve is adapted to cases where liquids have to be.
forced into vossels under pressure. A plece of glass tube,
about 3" long and +¢ interpal diamoeter, has & bulb blown
in the middle, and the ends are cut off square. A piece of
india rubber tube 8" long, and of such a thickness that it
will just pass into the bulb tube, has one end tied with string
or platinum wire, Just below the ligature a transverse slit
is made, #o that the ond is nearly cat off. The uncut part
serves as a hinge, A small pellet of cork or india rubber is
put into the end beyond the slit. Thetube is then stretched
on & piece of glass tube, and the whole forced into the bulb
tube, till the walve occupies the interior of the bulb. Any
pressure in the tube raises the valve on it hinge, while any
back presaure closes it tightly. For pressures up to 80 Iba.
on the square inch it i pertectly airtight, Boyond this she
author hnn not trled it.—Roland H, Ridout, tn the Chemibal

News,

A movri without grinders l-n liko & mill without a stone*
A diamond in not so precious ss a tooth,—Don Quizote, X
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MECHANISM, bottom of the thread, and yet, In prsaing once around the | phorus or bisulphide of earbon in oxygen. Mont of our read-
2 PBAO‘HO:L‘“ VI, ’ ors who hiave attended a course of lectures upon chamistry wi 1
2 remembor the dazzling light given off In these experiments,
" ﬁ}y‘” Ho rich are the lights obiained in this manner In actinism
- TATS AND DINS. s8R thiat they have been used vory nuccessfully In taken instantan.
f-" Tapa should be forged of hammerod nquare bar steel, and s \/ sous photographs,
e forged to ws near the finiabod slse an possible (so thet they The rossarches of Dr, Frankland may be generalized as fol.

aro large enough to true up), for the reasons alrendy given
with reference to tool steel.

The threads of taps of the ymaller slzes should be finished
by » chaser, #0 a8 to insure correctness In the apgles snd in
the depth of the thread.

The taper tap should not bo glven more taper than the

3 -; g depth of the thread in the length of the tap, or it is liable to

J B be used upon holes that are too wmall, which places more

¥ e 3 duty upon it than is necessary and than it should be required

. »j:.-, to perform; rendering it, In consequence, liable to break

"‘. o from the oxcossive strain, and causing the square end of the

4 ALy tap, where the wrench fits, to twist and the cornors to be-
- come rounded.

4 y A tap which has clearance placed upon its thread, Uy the

- g werew-outting tool or by & chnser, will cut very freely, and

E - will answer for rough work: but such a tap doos not cut &

roully good thread, and generally leaves the dinmeter of the
thread in the hole larger than the diameter of the tap itself,
o bocause the tap is linble to wabble, and the least excess of
? preasure, on one end of the tap wrench more than on the
other, causes thoe tap to lean towards the end of the wrench
recelving the most pressure, and hence to tap a hole larger
than iwself. Especially is this liable to occur if the tap
wrench has more than one square bole in it wo as to enable
the same wrench to be used on more than one size of tap:
for in such a cass, the holes being not in the center of the
wrench, the weight of the wrench and the pressure placed
on the end of the wrench will exert more pressure on one
side of the tap than the other, in consequence of their great-
or digtance or longer leverage from the tap, The same ef-
feots (from the use of such wrenches) ure experlvnced in
uslng taps having no clearance in the thread; but the thread
in this latter case is 2o much Searer o fit to the hole that it
porves na n guide and keeps the tap steady.

The only clearance necessary is to oase off the tops of the
teoth of the tap back from the cutting edge, which will give
the teoth sufficient clearance to make them cut clean, and
leave the sides of the thread to fit the thread being cut, snd
thus prevent the tap from moving Iaterally,

The plain part of & tap, that is, that part from the thread
to the end of the square where the wrench fits, should be
turned down a little smaller in dismeter than the bottom of
the thread (unless in the case of very small taps), so that the
tap can paes right through the hole in all cases whers the
liole pusses through the work, thus saving time by obviating
the necessity of winding the tap back, and furthermore pre-
serving the cutting edges of the tap teeth by avoiding the
abrasion csused by their being rubbed backwards sgainst the
metal of the hole. For special work, where the holes to be
tapped do not pass through the work, and it is therefore
compulsory to wind the tap backwards to take it out of the
bole, the plain part of the tap msy be left larger than the
diameter of the thread, the advantage being that the squares
of several different sizes of taps may be made alike, and
therefore to suit one tap wrench.

Taps for use in holes to be tapped deeply should bs made
slightly Jarger in diameter than those used to tap shallow
ones, becsuse in deep holes the tap is held steady by its depth
in the hole, and because whatever variation there may be, in
the pitch of the threads in the hole and those on the bolt,
is, of course, experienced to an extent greater as the length
of the thread (thatis, the number of threads) increases.

It is an excellent plan to finish the threads of a tap by
passing it through a sizing die, that is, a solid dis kept for
that special purpose; but very little metal must be left on
the tap for the solid die to take off, or it will soon wear and
get larger. In making such s solid die, let iis thickness be
rather more than the dismeter of the tap it is intended to cut,
and make allowance for ita shrinkage in hardening, for all
holes shrink in Lardening, while taps swell or become larger
from thsat process; an allowance for this must therefore be
made both in the case of the tap and the die. In the case of
the solid die, it will be found that not only doea the hole bs.
como smaller, but the external dimensions of the entire dis
have become larger by reason of the hardening, so that whils
the term shrinkage is correct, as applied to the hole, it is
incorrect as applied to the dis, the fact being that the metal
of the die (the same as the metal of the tap) has expanded,
extending it dimensions in all directions, and therefore in
the direction of the center of the hole, hence cauring a de.-
crease in its dinmeter or bore.

Three futes are all that are necessary to small taps (that
in, those up to mn inch in diameter), which leave the tap
stronger and less lisble to wabble, especially in holes that
are vot round, than if it had four flutes. Taps of & larger
alxe may bhave more flutes, but the number should always be
an odd one, so that the tap will do ita work steadily,

AINUSTABLE DIES,

that i, those which take more than one cut to muke a full
thread, should never be used in cases where a solid die will
answer the purpose, because adjustable dles take every cut

i el at & diffurent angle to the center line of the bolt, as explained
e by Fige. 81 and 82,
15 Fig. 8] ropresents an ordivary screw. It is evident that

the pliteh from a 1o B is the same as from O to D, the one be-
- fug the top, the other the bottom, of the thread. It is also
evident that & plece of cord wound once around the top of
the [thread will be longer fhan one wound once around the

e

s

thread, the latter advanced as much forward as the former,
that is, to the amount of the pitch of the thread, To lllus
trate this faocy,let @ b, in Fig, 82, ropresent the center line of

. ¢
ﬁ’/y..‘ 2. |
. /]

the bolt lengthwise, and ¢ d a line at right angles toit: then
let from the point, ¢, to the point, 7, represent the circumfe-
rence of the top of the thread, and from ¢ to g, the circum-
ference of the bottom of the thread, the lines, A A, repre.
senting their respective pitches; and we have the line, £, as
representing the angle of the top of the thread to the center
line, a b, of the bolt, and the line, /, as representing the an-
gle of the bottom of the thread to the center line, @ b, of the
bolt, from which it becomes apparent that the top and the
bottom of the thread are at different angles to the center line
of the bolt.

The tops of the teeth of adjustable dies are themselvesat
the greatest angle, while they commence to cut the thread on
the bolt at its largest diameter, where it possesses the least
angle, 20 that the dies cut & wrong angle at first, and gradn-
ally approach the correct angle as they cut the depth of the
thread.

From what has been already said, it will be perceived that
the angle of thread, cut by the first cuts taken by adjustable
dies, is neither that of the teeth of the dies nor that re-
quired by the bolt, so that the dies cannot cat clean because
the teeth do not fit the grooves they cut, and drag in conse-
quence,

DIES FOR USE IN HAND STOCKS

are cut from hubs of & larger diameter than the size of bolt
the dies are intended to cut; this being done to cause the
dies to cut at the cutting edges of the teeth which are a:or
near the center of each die, so that the threads on each side
of each die act as guides to steady the dies and prevent them
from wabbling a4 they otherwise would do; the result of this
is that the angle of the thread in the dies is not the correct
angle for the thread of the bolt, even when the dies are the
closest together, and hence taking the finishing cuts on the
thread, although the dies are nearer the correct angle when
in that position than in any other. A very little practice at
cutting threads with stocks and dies will demonstrate that
the tops of the threads on a bolt, cut by them, are larger
than was the dismeter of the bolt before the thread was
commenced to bs cut, which arises from the pressure, placed
on the sides of the thread of the bolt, by the aides of the
thread on the dies, in consequence of the difference in thelr
angles; which pressure compresses the sides of the bolt
thread (the metal belng softer than that of the dies) and
causes a corresponding increase in its dismeoter. It Is in con.
sequence of the variation of angle in adjustable dies that a
square thread cannot be cut by them, and that they do not
cat & good V thread.

In the case of a solld die, the teeth or threads are cut by
& hub the correct size, and they therefore atand at the proper
angle; furthermore, each diameter in the depth of the teeth
of the die cata the corresponding diameter on the bolt, so
that there is no straln upon the aldes of the thread save that
due to the force necessary to cut the metal of the bolt
thread.

Rocont Hesourchos on Flame,

M. Gi. Hirn has been experimenting upon the optieal proper.
ties of flame, and theorizing upon the incandescent bodies of
the sun’s atmosphere, (Ann, Chim. Phye., xxx,p, 319.) In
considering these researches we must remind the reader of
Davy’s theory of the luminosity of flame. It is that, if any solid
substance bo ignited to a sufficlently high point,let us say
1,000° Fuh, it becomen luminous,while gaseous matter roqulres
a much higher temporature.  Batif solid particles be intro.
duced into & gaa of a high temperature, they lnstantly begin
to throw off light in all directions ; and us the temperature of
the particles risea’so does the color vary through all the grada-
tions of the colors of the spectrum. Thus, commencing with
& red heat, it passes through yellow and what Is termed a
white heat, while a very intense heat produces violet rays.
Such is Davy’s theory, which, to a certain extont, ls accepted
at the presentday. [t bas, however, been qualified by the re-
searches of Dr. Frankland, who was first to polnt out that we
can have highly luminous flames which do not, or would not,
probably, contain solid particles. As examples, lot us take

the pretty familiar experiments of the QIW“’“-

lown: That gaseoun substances hinve s point of incandesconion
which depends chlefly upon the density of the gas, and It
follows that gases of low density become luminous muoch
more readily than those of s bigh density; also, that gases
which are not luminous st all at our ordinary atmospherie
pressure (let us sny hydrogen, for Instance), when submitted
to Increased pressure become luminous. Thus a jet of bydro-
gen, burning in & vessel in which the pressure was increased,
gave & light, by which a newspaper could be read two
foet from the tlame, onproducing a pressure of two stmos-
pheres.

Some connection may beobserved, between the theory of
Davy and the experiments of Frankland,from the experiments
of Dr, Andrews, who has lately demonstrated the continuity
of the liquid and gaseous atate; or in other words, that, when
operating upon gases capable of taking the liquid form with
great preseure,a certain stage in at last reached where there s
no perceptible physical difference between the liguid and gas-
seous conditions. Dr. Draper,of New York, in experimenting
upon Davy’s theory, has, however, found that, if, on heating
& strip of platinum to a temperature of 1,280° by the voltaic
current, & red heat was obtained which extended up to the line
F (yellow) in the solar spectrum, at 1,325" the epectrum was
proionged into the bluish green; at 1,440°, beyond the line
G; and st 2,190 a pure and intense spectrum, reaching as
far as H in the violet, was obtained. These high tempera-
tures were measured by the expansion of platinum wire it-
self.

Now, itis extremely easy ‘‘ in the mind’seye” to conceive
the intense actinic power of the rays emanatiog from the in-
candescent vapors of the sun, whose beams are the gtorehouse
of actinic power which actustes, we may safely say, this world
of ours. We may extend these theorles on luminosity to the sun
itself without a great stretch of imagination; for it would
seem to be merely one gigantic mass of incandescent elements,
similar in every respect to those we meet with in our earthly
experience. But here the tetnperatures which we would con-
sider intense are only to be compared 1o the color spaces
observed upon the face of the sun; the red and white
heata of our forges would sppear black bycontrast to the
intensely ignited mass beyond if placed upon the face of the
sun. What wers some faw years since thought to be breaks
in the photosphere of the sun are now known to be incandes.
cent clouds of vapor of alower tempersature than the brilliant
background. There is bardly a gaseous element, even at &
low pressure, which is not capable of becoming intensely
luminous; in fact, we can conceive no limit to the phenome-
non.

M. Hirn sccepts the theory of Davy, and belleves that the
greater part of the luminosity of flame is due to solid particles
being formed or precipitated into the incandescent fiame. If
there were opaque solid particles in flame, light woald be re-
flected and would become polarized. Arago, yearsago, ob.
served that light from a flame is not polarized,and M. Hirn has
confirmed these observations. Therefore, the latter named
experimenter comes to the conclusion that the solid particles,
us they became incandescent, become perfectly transparent:
and the rather curious observation that a flat flame, such as we
meet with in a fishtail gas burner, radiateslight quickly in all
directions, although so irregular in sbape, is thus explained.
The real shadows produced by particles of carbon, says M.
Hirn, which have escaped combuastion, or the fumes of burn
ing phosphorus, when cowpared with the striated and feebly
colored shadows given by flames of very considersble solidi-
ty, show that the precipitated particles do not affect the
transparency of flame, and, consequently that, when they ba.
come incandescent,thoy bocome at the same time disphanous
(transparent),

A nlight contradiction is noticed in connection with the mag-
neslum light, which projects a real, and not simply s striated,
shadow. Were thia radical change in the optical proper.
ties of the solid particles not to take place—that is to say,
the change from opacity to transparency—it Is obvious that
not only would such particles hinder the transparency of
flame, but they would only illuminate from avery thin enve.
lope.

It is casy to percelve the importance which these facts ac-
quire when the temperature of an incandescent body, such
s the sun, instudied. If the particles were opaque, they
would serve as screens, one for avother, ofall those situsted
in » straight line. Only the nearest to us would send out
light; and these, besides being under less pressure, would be
really less luminous.

It must also be recollected that other investigations than
those reforred to above tend to show that the upper layers of
the sun's atmosphere are the coolest, and consist of hydrogen,
sodlum, and magnesium; that we have lsyers of Iron and
calolum at a higher temperature; and again, Inyers of nickel,
eobalt, copper, and zinc at a higher tempersture still. M. Hiro's
obaorvation about maguesium is curlous, and hardly seems
to agree with the observation of Mr. Lockyer in the examins.
ton of one of the bright stripes called **fucule.” In this
bright surface upon the sun's disk, Mr. er observed &
oloud which his spectroscope detormined to conslat of magnes-
lum vapor. We, however, see at once how the different lay-
ors of vapors pass rays through thelr disphanous or transpar-
parent brethres, and thus we get the full affect of the

descence of those melals which are so rich fn chemical
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IMPROVED METAL QUTTING AND PUNOHING MACHINE.

The novel apparatos which forms the subject of the sn-
nexed Ilustration differs from machines designed or Ilke
employment 1o that, instead of consiating of a single mova-
ble jaw (the upper one), which acts in connection with a
rigid bed, it Is virtually & huge pair of shoars, in which both
of the blades partake of the motlon, In order to communi-
cate power to the arms of the shoars, thero is an Ingenious
and quite novel moechanlonl combination which, together
with & solldly built frame, completon the device,

Power is applied to a belt pulley on the opposite end of
the shaft which carries the fly wheel, A, Also on said shaft

Srientific Mmerican,

[AuGusT 15, 1874.
e ]

ries *t the two pulleys are beveled, wo that, when it In de.
girea 10 akift the bolt from loose to fast pulley, both pulleys
may be oaused to revolve together by foreing the pulley, C,
slightly toward the pulley, B, by means of the shipper, G,
Aftor the belt In shifted, pulley, €, Is drawn back on its bear
Ing, and again comen ton state of rest. Io shifting the belt
from fast to looso pulley, the Intter I8 not moved, ny the belt
fn carried over by monns of the ordinary shipper, . Tho
boaring and hub of the loose pulley are olearly shown in seo
tlon In Plg, 1, g, 210 n pillow block with s projoction to
rocolve the loowe pulley, and Flg, 8 1n n box and bearing, the
same asin Fig, 1, shown removed from the hanger,

ia a pinion, which engages with the large gear wheel, B,and
thup, rotating the orank at C, moves back and
forth the connecting rod, D. The latter Is
pivoted in the upper end of a double curved
bar, E. The lower extremity of said bar is
also pivoted to the lower shear arm, F.  The
upper shear arm passes through the bar, and
within the latter and immediately below the
arm is a roller upon which the curved por.
tion of thearm rests, The pivot pin which
pecures the roller also holds the upper end of
the bar, G, the lower extremity of which Is
pivoted to the frame.

The arms of the shears do not croas, but are
provided with projections, which lap, and
through which the pin, H, passes, By this
arrangoment, opening the arma forces the
cutting edges together,

In operation the to-and-fro motion of rod,
D, is communicated to curved bar, E, When
the Iatter Is thrown outward or to the right,
its roller, acting against the carved portion of
the upper ehear arm, raises the same, while
the Jower ond of the bar necessarlly forces
downward the lower shear arm, F. 1t is hard.
1y necessary toexplain that the combination
of bars, E and G, with the shear arms, is cal-
culated to admit of the application of very
strong and uniform force to the jawa of the
shears,

Bat little power is required to operate the
machine, and its work is rapidly accom-
plished. It is stated that an apparatus weigh.
ing 1,700 pounds will cut bar iron one inch
thick by three inches wide. The jaws, in-
ptend of carrying cutter blades, may be con-
structed to hold a punch and die, thas ren-
dering the machine available for punching,
ss well a8 cutting, purposes, The device is also construc-
ted to be operated by hand power, in which case the gearing
as described is suitably modified.

For further particulars regarding rights, purchase of ma-
chines, ete., address Mr. H. C. Richardson, 59 and 61 Grand
street, Brooklyn (E. D.), N. Y. Patent allowed through the
Scientific American Pstent Agency.

HOLDEN'S IMPROVED LOOSE PULLEY.

The essential feature of the improved loose pulley repre-
sented in the annexed engraving is that it, with the belt, re-
mains in & state of rest except during the few seconds when
the belt is shifted from loose to fast pulley. By this arrange-
ment the belt revolves only when actually in uge, and hence
the wear of the same, together with the expenditure of lu-
bricating material, otherwise required for the bearing, is
saved.

A, Fig. 1, is the driving shaft, and B, the fast pulley, The
locse pulley, C, is mounted on o bearing, D, projecting from
s box, E, supported by the hanger, Through this bearing
and box, the driving abaft passes, As shown through the

REYNOLDS'

Patentod May 5, 1874, by Messrs, W. I, Holden and T,

C. Sheldon. For further particulars address W. H. Holden
& Co., Box 827, Fitchburg, Mass.

The Muasle Stool Battery,
Land and Water publishes the following item, but declines
responsibility for its truth by vaguely ascribing it to “‘a
local paper.”

‘A valuable invention has just been patented by a post
office official. It is an improvement in torret ships, the
principal feature being that the battery rises and falls. Like
many other inventionsand discoveries, this one had its origin
in accident. The inventor was out shooting one day, and
both barrels of his gun went off simultaneously,the rebound
causing him to gpin round with congiderable velocity, When
he turned home he happened to sit on the music stool, and
this piece of furniture also spun round in the well known
manner., The movement reminded this clever official of his
earlier spin. He was & gentleman capable of putting two
and two together, Therefore he fastened his double bar-
reled gun to his rotary piano stool, and banged away in his
back garden, obtaining eventually & result which places him
in the enviable position of being able to treat with two
governments for the sale of his patent, for both England and
Russin are anxious to become possessed of the rising and
falling battery of this sharp post office official.”

This invention boars a striking resemblance to the revoly-
ing cannon mentioned by Mr. Orpheus C. Korr. That valu-
able weapon was pivoted in the middle and loaded at both
ends, and, when fired, rovolved with astonishing rapidity,
causing promisouous glaughter in both armies. It was in-
tended to test the gun bufore a congresasional committee ; but
ag the individual deputed to fire it mentioned that he had a
large family dependent upon him for support, the trial was
indefinitely postponed,

o
-

Action of Earth and other Substances on Organlo
Matter,

Atarecent meoting of the Chemical Society,s paperon the ac-
tion of enrth on organie nitrogen, by E. C. Stanford, was read,
in which the author gave details of his experiments onmix.
tures of earth and decomposing animal matter. From these
it appears that the earth i but an indifferent dryer, the mix.
ture continuously loslng nitrogen, which is evolved ss am.
monia prineipally ; the earth also does not act asan oxidizer,
and no nitrification take place. Dr. Frankland stated that
when decomponition wan in the direction of putrifaction, am.
monia was alwayn produced -from the nitrogenous matter,
but much nitrogon nlno encapos In the elemental form. The
action of chareonl Iy vory different; seaweed charconl mixed
with excrementitioun matters and allowed to dry Is found to
retain almont the whole of the nitrogen, These facts are of in-
terest to sewngo cconomisty and the advocates of the dry
earth syntem,

S ———. 4 @ 0 O ——
Four Mundrea Milos In & Balloon.

Professor Donaldson, the neronsut, recently accomplished

portion broken awsy at F, the adjacent edges of the periphe.

Starting from the Hippodrome in this city, in the afternoo®
nt 4 o'clock, the final Ianding was made the next day st 0
1. M., near Baratoga, N. Y. The party connisted of five por:
ponn, Donaldson and four reporters of the daily journals:
Hiopn wers made at varlous places on the route. The jour:
noy Insted 20 hours, during which time about 400 miles wax
teavelod.  The highest altitude renchied was 9,000 foot,
Thoe Requisites for Good Mortar,

To obtaln o good mortar, says Graham Smich, as much de.
ponds on the character of the ingredients nud the manner of
mixing them as on the goodness of the lime itself. It does

METAL CUTTING AND PUNCHING MACHINE,

not nocesparily follow that, because & lime is good, the
quality of the mortar will ba good also, The
best lime ever burnt would be spoilt by the
custom, common among some bailders, to
mix with it alluvial soil and rubbish taken
from the foundation pits of intended build-
ings. The sand should be hard, sharp, grit-
ty, and, for engineering purposes, not too
fine; it ghould be perfectly free from all
organic matter, and with no particular
smell. Good sand for mortar may be rubbed
between the bands without sciling them.
The water should also be free from all or.
ganic matter, and on this nocount ghould
never be taken from stagnant ponds. The
presence of salt in sand and water is not
found to impair the ultimate strength of
most mortars; nevertheless, it causes the
work to ‘‘ nitrate,” or, as it is commonly
termed, ‘“ galtpeter,” which consists of white
frotby blotches appearing on the facs of the
siructure, Italsorenders the mortar linble
to moisture, and for these rewsons should
never be present in mortar intended for ar-
chitectural purposes, although for dock
walls and sea works it may generally be
used with adyantage and economy.

Sand is usell to incresse the reslstance of
mortar to crushing, to lesgen the amount of
shrinking, and to reduce the bulk of the
more costly msterial, lime. Water is the
agent by which a combination is effected,
and, ns sand does not increase in volume by
molsture, it necezgarily followas that no more
of the aqueons element should be employed
than is absolutely necessary to fill the inter-
stices between the sand, and render the
whole into & paste convenient for use; and
the greater strictness with which this is adhered to the more
compaoct and durable will be the mortar,

DAV1S’ IMPROVED HUB.

The invention, engravings of which in section we herewith
present, is a simple and novel form of hub, composed of
few parls, which may be gquickly adjusted together so as
firmly to retain the spokes. In Fig. 1, A isan inner metal
tube forming the axle box and havingahead at B, Cisa
larger and outer tube, into which tube A is screwed, as clear-
ly shown. The middle portion of the hub consists of two
collars, D, fitted on the tube head, at B, and binding the
spokes between them. The spokes msay be made largeat the
parts clamped between the collars, so as to fill the whole in-
termediate space, asshown to the right of Fig. 8, or the
ends may be constructed smallerto enter grooves or mortises
formed in the faces of the collars, as indicated at the left of
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the same figure and in Fig, 2, The tube, A, ia cored out on
its middle portion to form an oil space, and the ends which
form the axle bearings are cast in chills to render them hard,
smooth, and durable,

& very succesaful voyage In his new balloon ‘‘ Barnum,”

The plain form of collar, the inventor states, will prefera
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bly be used whon the spokes are to be adjusted In a single
plane, and the slotted faced when the whesl ly to be bullt
staggered. Patonted through the Sclentific American Patent
Agency. June 80, 1874. For farther particulars regarding
wale of rights, ete., address the inventor, Mr. John W. Davis,
Nowton, Catawba county, N. (',

THE CHILIAN EXPOSITION,

The socond International Exposition of the Republic of
Chill, & brief mention of which Las already sppeared in
these columpn, opens at Santingo on September 16, 1875, The
Iarge South American trade which yet remains undeveloped,
and the constantly Incransing demnnd which the progressive
ropublics of that continent are making for Ameriean pro.
ductions and Inventions, will, we think, offer great induce.
monts for our manufaoturers and inventors to contribute to
this enterprize. Special arrangements have beon made for
tho transportation of articles for exhibition, at low rates ; and
the passage of mechanics and specinl workmen, in charge of
goods, will b In part defrayed by the Exposition Commit.
teo, No rent Is charged for space, and storage and power
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Scientific American,

ence of the magnotic telegraph, and brings into bold view
the feeble beginning of the marvelous progress of this peca-
Unarly Amorican work., After the' patient bat persistent
efforts of Professor Morse for several years, Congress in 1843
made su sappropriation of §30,000 for an experiment with

following year. The money, grodgingly granted in the midst
of weoffs and jeers and references Lo *‘nnimal magnetism,"”
ote., has been frequently roferred to as a munificent gift in
the Interest of Sclence and the diffusion of intelligence.

magnitude of the growth of the telegraph, and how greatly
the government profited by its generosity, to pay that quite
recontly, within a period of five yenrs, the Western Union
Tolograph Company nlone paid to the Treasury In taxes
$850,000, and in gold duties, on importa of telegraphic wire,
898,000 more.  Thus the investment of that $30,000 repaid
Itself In those two items alono, in those five years alone, and
from one company alons, more than thirtyfold.

Golng back to the forty miles of wire between Washington

and Baltimore, which measured the whole dimensions of the

the Morse telograph between Washington City and Baltimore, '
and it was this line that was completed ia the spring of the

Perhaps it was, but it may serve at onca to illustrate the !

marvelous change and the vast and wonderfal system that
has brought it about is, as the decease of the builder of the
pioneer line sharply reminds ue, the growth of but thirty
years,—Public Ledger.

A Wonderfal 011 Well.

The Titusville (Pa.) HHerald thus describes & wonderful
oll well that bas boen opened recantly in that vieinity,

The rond leading to the Parker well from Petrolin Ix In
moderately good condition; and soon after leaving Central
Point, the treveler observes the words “no smoking perwaitted
here” In conspicuous places. After about two and a half
miles n ride, the top of & hill is reachod, wherea loud, roar-
ing noise Is distinctly heard, and eighty rods further on brings
un In sight of the well. Adengefog or mist envelopes the
derrick, engine house and tanks, while fully one thousand
persons ure there gezing on the wonder of Armstrong county.
The derrick has conspicuously placed upon it,in large let-
tera, “Bors Well,” and "Creswell City,"” There are two 250
barrel tavks full of oll; nlgo two 1,200 barrel tanks, one of
which Is full. Three dame, one below the other, catch the
dripping; and the rivulet beyond, we are told, for ten miles
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BUILDING FOR THE GREAT EXPOSITION AT SANTIAGO, CHILI, 1875.

are offered free. The Exposition closes December 31, 1875.
The condition and number of general premiums have not,
as yet, been determined, but three liberal special prizes are
to be awarded an follows:

First. One thousand dollars, in gold. for the best style of
narrow gage railroad, not exceeding three fest, shown by
fixed und rolling stock, Including locomotive and tendersuf-
ficlent to accommodate and carry 0 to 100 tans up gradients
of 1 in 50, with curves of 164 feet radius

Second. One thousand dollars, in gold, for the beat system
of messuriog and distributing water for purposes ol irriga
tion, in specified or proportional quantities. The Invention
must bs accompanied by the necessary apparatus to demon
strate its applicability to the requirements of Chili,

Third. Five hundred dollars, in gold, for the best explo-
ring drill, adapted to mining oporations of coal, iron, cop
per, eilver, gold, ote.

The city of Bantingo in Chill Is situsted in & most pictar-
ezque valley at the foot of the Andes, and is adorned with
besutiful parkas containing lakes, gnrdens, fountains, theatera,
Jibraries, amusements of all kinds, observatories, ete, In
one of these parks, the nize of which s two gquare miles,
the Exposition will be held, I'ho siructures include gev-
eral buildinga, the main one of which covers over 60,000
square feet of ground. It is over elghty feet in hight, is
constructed of stone, brick, and lron, and contains many
spacious galleries. An efficlent fire brigade will bo constantly
in attendance durlng the Exposition, The street railways
which pass round the park haye branches extending within
the edifice in order to facilitate the conveyance of heavy ma-
chinery and other cumbrous goods.

Fuall particalars can be obiained of the Chilian consuls at
New York, Baltimore, Washington, and Philadelphis, We
give herewith an engraving of themain exposition build-
ing, which is of considerable architestural beauty,

The Bullder of the First Telegraph,

A fow days ago a telegraphic despatch from Maine an-
nounced the decesse in that Biate of Mr. G. E. Bmith, who
constructed for Professor Morse the forty miles of magnetic
telegraph from Washington clty to Baltimore, which consti.
tuted the original of tho vast system of telegraphs now ex-
tended throughout the world, That line was completed for
use in the last week lo May, 1844, the firet news despatch
having been sent over the wire on the 20th of May. The
quite recent desth of the constructor of that line naturally
carries the mind backward over the thirty years of the exist.

magnstic telegraph this day thirty years ago, we are better
able to appreciate the two hundred thousand miles of wire

which form the immense network of the telegraph over the
United States to day, Of these two hundred thousand miles
of American wires, which would encircle the globe more
than eight times, about ove hundred and seventy thousand
belovg to one company. InJuae, 1844, thire wers two oper-
ators at work; in June, 1573, there were nins thousand nine
hundred and thiriy peroons employed by one American com-
pauy, and about twelve thousand by all the American con-
panies, In this exhibit of the growth of thirty yenrs, wa
limit the figuras to the statistics of our own country, leaving
the Old World oat of view altogether,

In soms other respects, the change wrought by the tels-
graph in less than the period of one generation is atill more
striking, It requiren no strain upon the memories of even
the junior partners of some of ourold business houses and
oflices to recall the anxious times whon they were more or
less ut the mercy of shrowd and sctive men who used earrior
plgeons, relays of fasc horses with thelr hardy exproas rid-
ers, semsphore slgnals from hill wp to hill top and along
the coast, and other pimilar expedionts for getting advancs
views of important events, with all the reaulting advantagas.
In those days fluctuntions in the prices of commodition in
the great murkets of tho world were frequently secrets
known only to a few, who sold their knowledge to another
fow, and thus & small knot of men In every commercial
conter were ennblod to buy the proporty of their uninformed
noighbors for far legs than Ite valuo, or sell their own for far
more than ita value. Now all business men get their infor-
mation simultaneoualy, and, if thoy wish it, they can got it
from all the markets aud money contres of the world, The
merchant at our Commercisl Exchange Is in immediate com.
munication with corn, cattle, cotton, produce, shipplog, and
commerciel exchangos everywhero in our own conntry and
abroad. The bankor on Third street has his wire oxtending
from his office to New York, Chlcago, San Francisco, New
Orleaus, London, Parls, Frankfort, Berlin, Amsterdam, Con-
stantinople, Bombay, Caleutta, Rlo Janeiro and Shavghal,
and all cities and countries botween, He sits there with
instant knowledge of the financlal, commercial, political,and
other important current events of Hurope, Asia, Africa,
Australia, the East and West Indles, aod South Amerlea, aa
wellas of his owa country. The telegraph, the Associated
Press, and the newspapers within that organization concen.
trate this universal intelligence, and lay it before the whole

public simultaneously at Jeast twice every day; and all this

of a circuitous routs to the Allegheny River, iscovered with
ol

Thers are two 2 inch pipes connected with the well,
one of which is shut completely off, and out of the other lows
a steady stream of oil with immense force. There is no per-
captible intermission in the fiow; and as it gushes into
one of the 1,200 barrel tanks, the foam and spray eavelop
the whole surrounding atmosphere in a denss mist,

‘A trustworthy gager informed us that he had gaged the
well three times sinee the stream wos turned into the 1,200
barrel tank, and hie found it doing 1.750 barrals and he estim-
ated the leakage to be at least 50 barrels per day. He fur.
ther stated that in his opinion the well started off out of the
two 2 inch pipes at the rate of 2500 barrels perdsy. He
also claimed that, although this was almost incredible, he be-
liaved that, If the full stream were turned on now, it would do
u’ least 5,000 barrels.

“The well is claimod to be the largest over struck in the
lower reglon, A farmer walked up to us and offered to sell
his adjoining farm of 100 acres for $100,000, which ten days
ago, for farming purposes, wounld not have brought $1,000.
The surveyora aro at work laying out Creswell City,

“The Parker well stands two and one eighth miles due enst
of the most oastern woll of the fourth sand development, and
about two nud thres quarter milis eastof Petrolia, The num-
ber of wells drilliog on this bealt, east of the most easterly well
on the MeGarvey farm, are six, namely: Two on the Snow
farm; one on tho Steel farm ;the Gushford well, 1,000 foot
deep; the Crawford well, 300 feot deep, and the Prentice
well, 1,450 feet deep. The latter is half a mile due west of
the Parker well, and is due next week.”

The I!ea:o- Why.

It In always dosirable that facts should be supported bya
reason. The editor of Arthux's Home Magozine give the fol-
lowing questions and answers, which are pertineat to this sea-
son of the year:

Why Is frait most wholesome when eaten on an empty
stomach?

Becauso it contains a large amount of fixed air, which re-
qul;l:"tou power to disengage and oxpel It before it beglos
to digeat,

Why lx bolled or roast fruit more wholesome than mw?

Because, in the process of boiling or rossting, fralt parts
with its fixed air, and hthunnd::lmdm' 4

Why are cherries recommended In cases of scurvy, putrld
fover, and similar diseases ¢
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On necount of thelr cooling and antiyeptic properties, and
because they correct the eondition of the blood aod other
flulds of the body when therels auy tendency to putres-
cence; at the sume time, 1ike all fresh fraite, they possess &
mild aperient property, very beneficial to porsons of a billous
habit,

What effect have vogelable acids upon the blood ?

They cool and dilute the blood, and generally refresh the
aystem. All frults contaln mcids sod walts, which exer
olse a cooling and Invigorating influence. Apricots, peaches,
apples, poars, gooseberries, and currants contain malic acid.
Lemons, mapberries, grapos, aud pina apples contaln citrlo
acld. The skins of grapes, plums, sloos, etc,, contaln tannlo
sold, which has & bitter taste,

Why should salt be applied to vegetables intended for plek-
ling, proviously to putting them in the vinegar?

Bocause all vegetables abound in watery juices, which, if
mixed with the vinegar woald dilute it so much as to destroy
ita preservative property. Salt absorbs a portion of this wa-
ter, and Indirectly contributes to the sirength of the vine.

r.

‘.Why in broad msade from wheat flower more strengihening
than that made from barley or oats?

Bocause, as gluten, albumen and caseine are the only sub.
siances in the bread eapable of forming blood, and consequent.
Iy of sustaining the strength and vigor of the body, they have
boen sppropristely called the food of nutrition, na w distine-
tion from those which merely support respiration, Wheat
contains eight hundred and twenty- five parts of starch, three
hundred and fifteen of gluten,albumen, and caseine,and sixty
of sugar and gum; while barley contains twelve hundred of
starch, one hundred and twenty of gluten, albumen and ca-
seine, and one hundred and sixty of sugar and gum; henoce
whesat is much richer than barley in the food of nutrition,
The Discovery of Oxygen—Celebration of the One

Hundredth Anniversary.

There was & large gathering of American sciontists at
Northumberland, Pa., on July 81, to celebrate the one hun-
dredth sanniversary of the discovery of oxygen by Joseph
Priestley. The proceedings commenced in the main hall of
the village scademy with an address of welcome by Colonel
Taggart, of Northumberland. Professor Charles F. Chand-
ler, of Columbia College, New York, was called to the chair,
and Professor A. R. Leeds, of the Stevens Institute, Hobo.
ken, N. J., was appointed secretary; telegrams were ex.
chapged with Birmiogham, Englaud, where a statue of
Priestley wasat the time being unveiled by Professor Huxley ,
and Professor H. H. Croft introduced the business of the
day by reading u paper on *‘The Life and Labors of Joseph
Priestley,” in which he rapidly but clearly traced Priestley’s
great life and works. His fondness for chemical dsbbling was
pursued, iike all his work, on & plan of his own, regardless
of the schools ; his wonderful discoveries, embracing at least
two thirds of the now known gases, showed conclusively
the compound structure of theair. He traced also the the.
ological wars in which Priestley’s controversial propensity
kept him constantly engaged. Like Ishmael, his hand was
against every man, and every mau's hand was against him;
and, though his powerful intellect vanquished one enemy
after another, and the volumes hurled against his foea num-
bered more than s hundred, new opponents constantly arose.
The Charch banned him, society thrust him out, until at the
age of sixty one, feeble, worn out, his housze burned from
over his head, his books and pspers destroyed by howling
mobs, injustice and opprobrium heaped upon him, he fled to
America, where he met 2 joyous welcome, which must have
sounded passing strangs to his ears, accustomed to years of
constant strife. Some of his family having settled at the
Forks of the Susquebanna, he followed them here, and
found s land of pesce and restfulness. The third and fourth
geoerations of the great chemist's descendants still reside in
tLe lown.

Professor J. Lawrence Smith, of Louisville, Ky., offered
and had adopted the following resolution :

Resolved, That s committee ba appointed to confer with
the committee of the Centennisl Exhibition, to correspond
with the chemists and professors of cognate sclences in
Europe, in orderto induce & large representation of them to
vieit this countey in 1876,

Professor T. Sterry Hunt,of Boston,read & paper on ““ The

Century’s Progress in Theoretical Chemistry.” The lecturer | C

traced the progress of the art from its earliest stages, and
defined Stahl's phlogistic hypothesis, In which Priestley
placed such unwavering faith. The three great chemists of
the century just expired were Scheels, Priestley, aud Lavol.
wier. Of these the two first were great experimenters, but
failed to interpret their discoveries properly. Priestley,
though the founder of a new school himself, adhered firmly
%o the old philosophy,and died the last defender of phlogiston,
Lavoisler seized, with & marvelous comprehension, the trus
eignificance of the facts made known by his contemporaries,
greasly enlarged the fisld by his own rosearches, and like an
other Nowton, showed the great harmonios which govern ull
the changes of matter in the mineral, snimal, and vegetable
kingdoms, Lavoisler justified by the sid of the balance the
old doctrine of Hermes, that in the chaoges of mattor nothing
is lost and nothing iy gained.  With Wenzel, he made
chemistry u quantitetive wolence, and the grent lawn of defi
nits and multiple proportion made known by Dalton showed
thatall things were ordered by weight, by number, and by
measure,

A socond session was Leld In the evening of the day, at
which Professor Joweph Henry was to have preaided ; but
beivg prevented by ill health, Dr. Henry Copple, President
of the Lehigh Ugnlversity, filled the chalr, and delivered in

Sicientific American,

{hia open alr an eloquent and glowing tribute to the chemist
{1 whose honor the ga  wing was beld.  In the lecture hall,
Dr. J. Lawrence Smith reviewed the whole progreas of
ehemical sclonce during the past 100 years.

“1n the following day,August 1, Professor Silliman read an
oy on American contributions to chemlstry ; and various
other papers on the history of the subject were given, and
many interesting lotters sad other relics of Priestley were
exhibited.

Another New Comet,
Now that Coggls has passed for ever from our view, it is
gratifying to know that a new comet has just made ita ap.
posrance. It was discovered st Marseilles, France, July 26,
and first obwerved In this country by Professor Swift,
Rochester, N, Y., July 80. Heeays: ‘It in quite Iarge and
bright for a telescopio comet, and has a strong contral con-
densation, but, aa far as | could judge by observation, both
in the solar and lunar twilight, it has no nucleus or tail. It
In In the fourth coll of Drace, and moves at the rate of about

one degree » day."”

IMPORTANCE OF ADVERTISING.

The value of advertistag Is so well understood by old established business
frms that & hint (o them (s unnecossary ; but (o persons establishing s new
business, or having for sale o now article, or wishing to sell & patent, or find
A manafacturer to work 1t : upon such a class, wo wonld npress the impor-
tance of advertislog, The next thing to be cousidered is the medium
through whioh to do it

In this wattor, diseretion I to be used st first ; but experienco will xoon

[AucusT 15, 1874.

was renewod s ally ted. Thess seversl spocifications the
Arswing Ao all 10 evidence (n the cnuse ; and 16 16 urged that they, :’ﬂ--
wetoen, are efieetive proof of prior Inysnifon by Orabam, ¢

fat it does not follow that & rejected specifiontion and drawings sre,
under all clroumstanoes, insdmissibio as -vxazno, By themasives they
are inconsequentiial, but when the laventor's idea s peefocted . prec.
tioal adaptation of 1L, ln ths form of mechanism, they ars yalos c..luz
1n secertalning the date of the tnvention, the design of the layentor, a8
the principle, intended functions, and mode of operstion of hs mechan.
tem, and they must, iherefore, necessarily be consldered in conneetion
with 1t

S0, 10 the presant osse, Dr, Grabam embodied what he supposed he bad
discovered (n & ‘uncl al form ; for the proofs sstabiish ond question
|h'a“l :0- early, st least s 1N he conatruoted apparatus which he then ex-
hibited.

As early, At 10ast, a0 101 4 model and drawings of the apparstus deseribed
16 the speoifoation were Sled by Dr, Grabam in the Falent Ofice. With
the aid of all these there cartatuly conid be no difloulty in constructing
the pecossary ApPATsLus for the practionl application of the Investion.
Indesd such APpPATAtus was aonatructed by Dr. Grahawm as eariy st lesat as
1550, and 1t was produced st the hearfng, with the immaterial substiiation
of & plece of new hose for the old plece originally attached to 1t i1s iden-
tity having been Incontestably established, *

1t appears that In 1882 or 1853, Dy, Grahar made o trisl of bie & o
near Lexington, 1he presence of & large number of wits , by
setting fire to & large plle of straw, and thes throwing apon It & stream
of mingled waler and carbonic acld gaa

Jected trom his onl’nﬂn
the expansive foroe of the gas, That c::: trinl was tlm.l"lm'-.{
o 1

from the fact thal the m:nu of combustion 'ugon'ily a
the fatlare to extinguish the fire entirely was manifestiy dues solaly ¢ .
Tusamiciont capaeity of the extinguisher, ns compared with the magnitods
of the lenited material,  The tncompatibilicy of earbonio ae th
fire needed no proof, BECAUss 1t was an indisputable fact; the 10
be demonstrated was the practicabllity of the pro 4 me of dis

charging and direating esrbonie scid gas 1o com th water upon
an ignited mase, whareby the well known properties of both thesn sub-
stances could be made tsefully avaliable, So far as this result "r con-
cerned the trial made wust be considered as having proved the utllity and
efietency of the Invention,

Nat equally If not more satiafactory proof on this ‘olm was fornivhed st
the hearing of thiscase. The same spolisnces, uacd by Dr. Graham on the
oocasion referred to, had boed made exuibitaln the case, were pi in
court, and were uak«wu o the test of Lrial. They sonsiated of s
metallic fountals, or ¢ vesse), charged wi fe acld gas and
water, to -lu‘: was Attached Inather hose ending !n & banch of
and siternately s alngle vozgie. When the stopoock opening into the hose

T O s of the Ty Torcs o The ety ol the Taet:
, And, oans 0 eXpan
ot projagied G0 '8 dlstance ¢iaseding that stated by Dr: Grabata 1o Nis

\3
speeifieations, untll the vessel was emptied

s rabais deviad s orginal mecsod

not restat the conciusion

combined & carbonie g8 and waler, e
and adapte l‘ % Inyeation by embodying It in the form of .p-
pliances capa %of operative sod » ful tse

necess o
L wans urged, howayer, that the efforts of Dr. G llm:fhll-h‘.l
abandoned experiments. An experiment may be & trial, either of an lo-

meohanionl struocture, to ascortain what chavges or sdditions

determine thel papers or magnzines having the largest ct tion,
the class of persons most likely to be Interested in the article for sale, will

p [
Ay Do Docessary o muke It accomplish the qun of 1ts projector, or of &
completed machine to fllustrats or test Its efficloency. Obviously, in the
firet cane, the incomploteness of the Inventor's eflorts, If they oh then
bandoned, would have no eflect upon the rights of & subsequent luven.

be the cheapest, and bring the quickest returns, To the faot of
all kKinds of machinery, and to the vendors of any new article in the
mechanicsl Mne, weo belfeve there ls no ether source from which the adver-
tiser can get as epeedy returns s through the sdvertislog columns of the
SOIENTINIO AMERICAN.

We do not make these suggestions merely to incresse our advertising
patronage, but to direct persons how to increase their own business.

The SCIEXTIFIO AMENIOAN bas & circulation of more than 42,000 coples
por woek, which Is probably grester than the combined circulation of all
the otber papers of {ts kind published In ¢ wore.

DECISIONS OF THE COURTS,

PATENT FIRE EXTINGUISHER. —~TIE NORTHWESTERN FIRE EXTINOUISHER
COMPANY €f al. t4. THE FRILADELPHIA FILE RXTINGUISIEN COMPANY,
(In equity.~Before Judge McKennan,~Declded April, 1674,]

Sult brought on letters patent refesned to Dawson Miles, administrator
f . F. Carlier,d d, and Alp : C, Vlfnon 0. 4,904, ds
uly 16, 1572 (original patent No. 85,844, dated April 13, 1869), tor tmprove-
ment in extingn olln‘ e

e clatms of the relsiued patent are as follows:

1. The fmprovement 1o the art of extinguisolng fires, herelndefore de-
soribed, by throwing upon m fire or conflagration a properly directed
stream of mingied carbonie acld gas and water by mesns of the pressure
or u.?unln toree o.z.-md by the mass of mingled gas and water from which
“t'.. dnnu“:'mo' & vessel provided with log or 4, by which

e . i & proper or id,

uoﬂmnumuclouciud L) mwmngnlel its contents
can be cjected, and & fSexidle tubing or hose for directing the stream as
wjected at the will 0f the operator, t parts belng substantially such a3
cscribed, and capabdle of mnu-x ss specified.
8. We cialm & strong vessel provided with a proper plog or 1id for clos-
ing an orifice In it, and also with s stopcock, in combination with another
vossel or tube, the combination belng substantially such sa spacified, and
the construgtion belng substantislly suck as descrided, 50 that the vessels
WAy Keep separately the ingredients for msking nic scid gas,and that
when thelr contents ave mingled they may be discharged 1o & stream of car-
bonie acla and water.

4 We In comblastion with the vessel's Iid or plug and stopcock
combined, so :rhu of opontln{.u in the above third clalm, a hose sud
noztle, so applied, as described, that the mingied stream of carbonic scid
k%8 and water may be sultably directed, as herefnbefore aet forth,
B, As the preferred arrangement of our apparatus, we clalm & ouonf
Yessel provided with a 11d or‘pln‘ and 8 stopcock nearthe thereof,
10 comMination with & vessel or tude arranged In the Interior thereof, the
Amn’euem belng substantially as descridbed.

6. We clalm a stropg vessel pronbe‘ed with a Jid or plag snd X,

CCeRER!
ted | Are subdivided 10to

tor,

But If the experiment proves the eapacity of the machine to effect what
mlrgcﬂ r'm;z'm on.lmlv nnlna’l.oeh{m the merlt of having produced
n Co) 0 s

It 1s herain ?on ahown that the theory of Dr, Graham uu‘noﬂ {hl;

ractical condition, and there, apparently, his efflorts ceased, n" :'

Repuised frow the Patent ce y the arbitrary assumption that his

terprise was impractioable with the employment of any mechanical &

aries whatever, "t‘.‘i" pecun!
naented” to an

co! L
of his lnanoa Lo himuell an

Inry resources, his “poverty, b Fb.-'
Tt L0 secure
to the public. But tbis will not ho.lz‘%

et ia (B yontion vh. (a6 publie, althost T 60 Aot A
Dypotnests, | But If he did, 1t will Rot reauce Mt matured_ Invention to

. &r :u nomo: a::xﬂ::..: 'oron'l the way to the compiainants to
sppropria! © 3
'&om what hu‘&un already sald, the first al,-!n of the rlutuuot be
sustained. Graham was prior to Carller and oo in the “fm-
o tin the art of ext! fabing fires™ etol In this c aod
tb merit of novelty eannot, mrorr. be accorded to the latter,
0 other claims are for mechanical combinations.
The ninth Is for a combination of a atroog vessel,a Jd or slng, o Atop-

Zeas
By

cock near the bottom of the vossol,a hoseand nozzle, and handles or loops,

“whereby s volume of water eharged wit carbonio scid gas may be trans-

United States Clircult Court.--~Eastern District of sg.emb::d,,l thereby direeled, In the mannerand for the purposes
Pennsylvania. The tenth {s for “the keeping of the acid and alkall oralkaline solution

{n soparate and distinct vessels, but in such proximity to each other that
th';' l:.l 'P:“Imm“ ediately brought (nto eonl:u 'l‘u'tho Spparatus Is re-
qu! 0 R

All these clalms, except the lust, are for combinations of de none
of Which devioes are Alleged to be new, And vhﬁe I\? Coefliclenoy of all of
them 14 o to effectuate the nlterior M? of the pal
a8 seversl tn

clification s Io&?l:’:nlalo of lagenious mul m'”“.ol clalms, s0
cs -
a.'n st De presumed, 10 embrace and protect lovention u every

of it

however, that a valid combdization may conalst of
before similarly arrsoged. or, if they
by thelr ”llhﬂmm" Etther the In-
rumentalities employed or the effect caused by r operation must be
new 1o cobstitute & patentable combinstion. " If substantially the same
devices have used before for a like purposs, o&u they are applied
merely 'u:. c'!-mnu : =ﬂ k?:‘v.a “:. &f.l'ﬂh.tl fore, -

ent o will 8o protec ) 9
‘w'n these elements ll'ﬂ.llﬂlhr( combined before and used for an
analogous nl:uc am couvi that an mreun and analysis of
some of the defendants’ exhidit, and eapecially of Nichola'* bie sods
tor fountaln,” patented fn 1854, must resuit (o an affirmatiye sbswer 1o
R R R
Y ntare O R
’M are ::umd l:: operated tn substantially the WAY 88

com e,

Tae object of Nichols was to construct apparatus in which actd sud an

alkall could be Xept It saparate vessals, but 1o
that they could, st the will of the operator, t fato immediate
contsct; carbonle seld gas thereby generated and of water con-
tatued In an {nclosiog vesse!l fmpregnated with It, uetdulous
water could be dischbarged through a suitable opering by the e llgrr“-
sure Of the gas And a8 a beverage., The essential elements of his ap-
parstos are s stroug metsllio vessol of poruable almensions, to be Slicd
with water, with & opening o (ta topis plug to be scrowed IBLo this open-
L v 1 1 within acig,

- »
1o combdipation with s vessel or ta! in the interior thereof,nnd
& rod passing through the wall of the outer vessel, and capable of

log; e he! oue to contatn dliuted
and connected with It by an exterior extends (oto
b of it s tabe or smal

log substantially as descrcibed,

7. We clatm a strong vessel provided with a 11d or plog and a stopcock, In
combination with the vessel Or tube arranged {n the laterior thereof, and
s rog&ad cock or valre, the whole belng snd operating substantially as de-

scribed.

4. We clslm the elements or parts of s whole spparatus specified (n the
Afth claim, and &8 therein specified, In combination with a flexible
hose and nozzle, and with handles of 100ps, whereby the 3 tus may be
sapported and the stream directed, substantially as s ed,

9. We claim, In comblnation, & luoni vessel, a Iid or plug for clos!
the same, & stopcock nesr the bottom of the vessel, a hose and nozzle,an
handles or leops, wheredy & volume of water eharged with carbonlc acld
A% may be confined and transported, and s stream thercof directed, in the
manner and for the purposes described.

10, The keeping of the acid and alkall or alkaline solution in sepsrate
and distinct vessels, but [n soch proxiumily to each other that they may be
Immediately brought ioto contact when the apparatus is required for use,
one mode of accomplisting which we have above set forth,

11. A closed recsntacle, made of suitable material, containing one of the
Eas-generating lngredients, placed witBin the main reservolr containing
the other gas-generating ingredient, to be discharged of {ts contents in the
manner heroln set forth, or by olher equivalent means.

This bill 1 founded upon & relssned patent (o Dawson Mlles, adminis-
trator of the estate of Phlilipe F. Carller, 4 d, snd Al

. <. A
>, Vignon, asjolnt inveators of an “improvement in extingoishing fires.”
They are described as residents of the city of Paris, and sabjecta of the
Emperor of France at the time of the Invention, The answer denles that
thers was any person named Pnlllle’n F. Carller, and avers that Frangols
Putilips Carller was the nsme of Vignon's assoclate in the nllc;‘ed inven-
tian  and for this misnomer It {6 urged that the patent is vold,

Assoming, thon, that the Chriatian name of Carlier was Frangols P., he
1% gemonstrated 1o be the asme with Pulllipe ¥., by conclusive proof of
I connection with the subject of the patent, and of the impossible apll-
"ll.lll"r of the sndditional description to any other than Vignon's associate.
Tuure is, therefore, no doubt of the personal identity of the patontee, and
tho most that ean o satd s that, by & trunsposition ofhis donble Christian
e, he 1snot lhrreb{ necurately designated, But this will not vold the
patent, whera 1t suppifes upon 18 face an added description, by which the
atoniee ma Jm oertainly Identified. The patent must, therefore, be

rostod asvalld, *

The maln euquiry in the eause relates to the novelty ef the invention
claimed by Carllerand Vignon, 1 haye no doudt they were original inven«
tors ot were they the ‘Knl

The earilest date to which thelr iovention Ia carried back (s June, 1562,
Althongt there 18 no avidenos fo the cause fxing this date, yet, from what
luctdentally sppears aud for the purpose of determining the priority of
Ilu-|r||n‘v-'lnl|0u.ll may fairly bo taken as the thme when Invention was
comploted,

What, then, did they olatm to haye fovented? This s vory cloarly de-
seribed in the reissued patent in gontroversy.

“LEconsiats,” says tie specifiontion, “Aret,’in the process or wmethod of
extinguisbiog Ares by means of & Jot or streswn of miogled water and car-
boulo acld ejeoied from & closed vassel In a saitable direction by means of
Lho Pressure or exbanslyn force of the mixtare coutalned tn (ho vessel;
and, secondly, In the coustruotion of apparatus for contaloing and deliver-

ing this oxtingoishing medlam, which spparatus may bo made of an ex-
coeding)y portablo nature, and kept aiways chargod and ready (Or use st &
moment’s notloe at the partionlar looality which it is desired (o protect.' *

To show that the lovention thus olstmed (s not novel, the defendants
have exhibilod In evidence & rejocted application of Dr, i Hlsm A, Gra-
bam, Itsppears that on the 261 of November, 187, Dr, Grabam spplied

for & patent for anethod of extinguishing fire, DY projecting upon It a
stream of mlngled carboulo acld gas and water, sud led a specification, in
which he fully deseribed Ahe e ‘ﬁ.l.lrl] devices to be used in effectusting
this method, and the process o pporating them., On the 23k of Novemoer,
IS, B0 APPIIORLION WRs rejected, [or roasons atated by the Examiner,which
DOW serill sLralike ououkh, This geetston was reaflinued on the {6th of
Deormuber followlog, O the ¥ of Docembor, 1897, an smended spect

Beation Wil fled, aid thus the case stood untl) December, MS), when &
model 864 drawing and & third apecificatios were Aled,and the application

d 1o

il I e v e

cham with an open bottom, whic pro’ »
attached to a rod u’l‘cnmu ap 'mmnn.une top of the vessel, by which the
bottom can be opened and closed at p : and a stop 10 permit
and direot the disch of the contents of the stroog vessel in a mingled
streatn of carbon gas and water. To Operate tuis apparstus the
stroog metalile vessel (s nearly flled with water through the opening In
1ts LoD, the alkall r 1% taken out of 1ts place within
ber, Into which Istier s poured & quastity of diluted scid, an alkaline sud-
stance is put fnto the alkall chamber, against the bottom of which its
metal coveriog s u:nu drawn by means of the rod attached to If, and ft
14 then replaced and tightly scrowed Into the act ber, By arevolu-
tion and slight pressure cf the rod, the bottom of the alkall chamber 1&
brought Into contact with the acid Ia the chimber below. Carbonic acid
R T A

At pur 0 LJ m O T

hich 1t Is mm.:o ,through the discharge

Ipe by the expansive force ol N

. ﬁ'u plaln l:':y ming thatit uoaei.uenu to add & hose and nozzle to
the dischar slopcock In the Nichols foun 1o make 1t as effcotive &
fire extinguisher as the eonglunuu'. * The obvious addition of so e
an elvment Lo the d’m which coexisted 1p the 0ld macbine and

all the fundamental funots of the subd one, ttute
the combination of anew snd patentable one,

Batitisu e prior construction of structures of nhﬁh- can-
n)t aflect the question of sovely here, becauss they were not appiird to the
extinguisnhment of Aires, and thelr use and that of & fire extinguisher are
ontirely diverse. It must be observed that there s & mwarked auslogy In
the meaus employed snd the rosult rrounm y both maghines up to the
polnt of divergont s ‘flluuon. Thoe 1unclion o both In the proipt g ngll;

the

ation of carbonlo neld gus aod the improguation of water with u.‘nn
umo'uwjocuu force 1n rmgloyu to expol tho nelaulous water Jom
vossel containiog 1t, In tho one cawe, s stroam of this water 1s direoted
1010 & Yessel, where It may be used as & beyorage, aud, in the ollwrl upon s
mass of {gnited matter. This diffarence, then, In the ultimate application
of the same agencles, marks the 1ine of distinotion between them.

Now. tho art of extingulshing fros by nicans of oarbonio scld and wa-
ter interminglod was not new, for It bid previously boen nnollc‘n by Orr-
nam i and tho roal question, theraforo, ta: Doos the applieation Gt old
mechinnioal doyloes, without material chanigo, (0 & U6 10 WHICH thoy woro
not employed before, but which was known and had beon pricticed, con-
atitute n patontable tuvention ? A decistve answer 1o this queation Iy fur-
ntshed, by Mr, Justice Story, in Hean e+, Smallwood (2 Story, 408}, where
ho thus slates tho law :

Now, | take 1t 10 be clear that & machine, Or apparatus, or othor wechan-
feal contrivanes, in order to give the run{ s claim to a patent thorefor,
must 1n iteelf bo substantialty now. 1t 1t1s old snd well kKnown, and ap.
piied only to a now purpose, thist does 1ot make It patentable,

And, I Curtis on Patents (90 0d,, soo, 80), the result of the authoritios s
thus socurately stated: Niond
Of course, I any new contrivanoes, ", OF Wr are
made use of, alihough the principal n{nnu aro well known, these contrl-
YANOLS, COMBbIRALIONS, OF AFTRDEEMONLs DAY constitute & nwirllnclplo.
and the application or praction will necessarily be new also ut where
thore % 5o aovelty fn the preparation ot srrabgement of the agent em-
ployed, and the novelty prol dly consists \n the application of that
agent, belng » weoll known hibg, or, In other terms, whore It consists in
the Bractice only, e novelty of that DEACLIDE Ia (o b determitied, accord-
"ﬁ' Lo tm- .-mum-unce:'. b: lm-lnannll‘m 'lul o:dvhcthu the result or
effect produced 1s & naw effvcl or resu Ol proauc: ore.

1t I apparcat, therefore, Thal where an «ffcct or result has been before
prodeced, the moechanioal sEenties by which it Is reproduced, If they are
not (6 themselves now, are DOt he sabject of & patent.

e g T ETpLoTed o S inrinars It ek (he hima Tar bette
achieved and the means «deciunte it

belog thus invalld for waul of novelty, the bill must be ﬂ-ln:"'ll.
COAIS, i

( Bdmund Burke and Keller & Blake, tor complaisanta)
CAas, B. Coltker and D. L, Collier, tor defendants. )
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Tmproved Rallway Rall Jolut,

Bartholomew C, Crowley and John D. Kelloy, Renovo, Pa.—The chalr
plates, cifps, and ek plates, are made of wrought metal, in one plece, the
plates botng loog enough for extending ncross two tles and resting at the
ends on them, while the clips are of the usual leagth, and located at the
middle, where the ralls meet In them, thus combining the chatr and fsh
plates, Tbe kneeatinped guard chalrs, of cast metal, are bolted up to the
fish plate on ono alde by one of the bolts uxed for fastoning thom, and also
bolted or spikod to the tie, The end bearing agaluat the fah plate, sod also
the shoulders beariog agalnst the fange of the rall and edges of the chalr,
are rounded, to allow the chalr 1o be closely bound to the several parts,
and st the same Ume allowed to move forward and back, s the rall
expauds and contracts, without cramping unduly.

Improved Steam Pump,
Wiliam Atkioson,Gardner, U1 —This Invention relates to whereb

Hobert Richardson, Brooklyn, N, Y~The pot Isx made with & cover
about tho sarme as the ordinary covered pols, but with two or more large
openings at the Junction of the cover with the sides of the pot, and
with rafeed portions of the cover projecting over sald openiugs, 80 Ws Lo
prevent the falling of any matters from the top of the furtace and the flue
into the pot. A small openfog Is mado throukh the top of the wall sur-
rounding the mouth of the pot, 1o permit of the escape back (nto the fur-
NACE Of any portion of the heat currents that may, In consequenco of draft
through openings, tend to coma out at the openiog fo the farnace wall
through which the glass (s taken from the pot,

Improved Medionl Compound.

Benjamin F. Ulmer, Savanoah, Gs.~Thls invention conststs of & compo-
sition composed of ground dandelion, ground bdutternat bark, ground
sonns, ground serpentaris, ground star snlsecd, ground feanel seed, and
ground corfander seed, mixed together and molstened with pure glycenn,
water, cologae spirits, and sirup prepared from the domestic biack root of
the Southern States. The remedy s admivistered as & liver corrector or

greater stmplicity, less Hability to stoppage, and greater in the
operation of pumps, may de d. Thia is idered by experts 1o be
& very soticeable improvement,

Improved Lint Cotton Op « Ol y and Straigh .

James B.Wendel, Memphls, Teun.~Thls nvention relates 1o and cosslsts
10 mesns by lot may be d, el d, aud 15! d by
& angle continuous operation.

Improved Gas Macbiue.

Robert L. Coben, Phulladelphis, Pa.~This laveation relstes particularly

10 the construction of the blower or device for forcing alr through the

sperient, and Is found useful (n all billous complatute.

Improved Tyre Tightener.

Absalom Holltngeworth, Albs, Mo, ~This Invention Is an Improvemest In
the class of tyre tightenors in which & wedge Is employed to draw the two
ends of the tyre together. The lmprovement relates, iret, to providing
both ends of the tyre with lengthwise slots snd the felly with radial slote,
one to recelve the wedge and the other to permit adjustment of a screw

) Ing bolt ; 4, to & U.shaped bar or staple applied o the slotted

end of the felly, to operate ln conjunction with the tightening wedge.
Improved Manufacture of Enameled Dial and other Plates.

Ve

carburetting liguid, wheredy such unlif of p s produced as
eosures s steady, unwavering fame, In place of & Sickering one, &8 1o Mot
other machines.
Improved L her Glazi Machi
Wright Walter, Youkers, N. Y.~This iavention conslsts of a retary
wheel, carrying the agate glazing rolls on its face, (o revolve agatnst the
mMOrocco, leather, or other substance to be dressed, lylng below the wheel
on s bed or platt The glaziog rolls are mounted ou a spriog
pand of metal at the middie of the spaces between the arms of the wheel
on which the band is stretched. Under each roll is an adjustabdle spring
to regul the P of the glazing roll on the leather. These
Dearers are adjusted s Mitle shors of the band,so that when the rolls first
strike the lesther oo the tadble the band will yleld more readlly, sud thus
not deliver blows as heavy as if directly supported by the beams. The
Desma are also provided with adjusting screws by which to cause the
sgates to bear evonly on the leather throughout the whole length.

Improved Gate Hinge.

Willlam S, Whittng, Jr., of Ssymour, assignor to Frederick L. Allen and
William H, Richardson, Waterbury, Conn.—By this improved gate binge,
the gate may be readily swung to elther slde without dificulty, and closed
orshut by 1ts own walght. Thelnvention consists of a supporting bracket
fastened to tho gate poat, snd provided with curved V or wing-shaped slot
for gulding the plutle of the bracket plate of the gate, and preventing the
gato from getting out of place, The pintle plate swings by side recesson
around fxed plos of the supporting plate, When the gate is in closed post-
tion, the plutle s in the vertex of the slot, and both are fn

ph H., Rod Liverpool, Ragland.—~The foundation of the dial s
made of thin sheet tron, which Is stamped out Ly means of & pross snd
sultable dies, with the edges turned up all round, so as to form s kind of
shallow tray to hold the ename) on the face of the plate. The necessary
holes are putiched st the same time, The plate, having been made choul-
cally clean, recelves an enamel composed of white lead, arsenic, flint glass,
saltpeter, borax, and ground fint, These substances, having besn all
reduced to powder, are mixed together, meited in & cructble, and run into
cakes, which are afterwards pulverized. A sufficlent quantity of the dry
pulverized enamel (s sprinkied on the face of the piste, which Is then
placed (n a muMe. When the euamel (s fused, the piate {8 withdrawn from
the muffie and allowed to cool ; and when cold, It will have s hard, white,
gliazed surface, and Is then ready for receiving the lettering and figuring.

Improved Vehicle Sear,

James A, Curtls, G 1o, Ind,, to himeelf, Robert Rentek,
and Gasper Renlok, same place,~This iovention conslsts of & allding back
seat on waya on the top of the buggy body, with spring clamplog levers to
fascen 1t at any polut, The levers extend from each alde to the middle of
the teat, where & locking bolt Is contrived for binding them against the
ways by turntog It 80 as to cause & cam to press down on the levers. The
front or jump seat s provided with short swiveled logs connccted with
longer legy of tho same, »0 that, when the seat 1 thrown forward, the
shorter legs will be detached from thelr sockets and turned on their pivots
10 adapt them to support the seat lo Its changed position,

Improved Pocker Book.

with the guide ptos. By sawinglog the gate to elther side, the sids recesses
and plotie swiog around the correspondiog and slotted part until the
extreme mit of motion (s obtaloed,

lmprovement in Laylng Cement Plpes.

Jacob Loetor, New York eity,~ly this inyention, s continuous and solid
plpe may be construgted direotly on the ground, dispensing with specinl
places of production, loss of breakage by shipment, and other difficulties.
The invention coualats of » molding flask, constructed of detachadble exte-
rior sections, suitably supported on the ground,and eccentrically adjusta.
ble core sections, which are & d in such a that an overlapplog
Jolut of the pipe sections (s produced as they are formed consecutively, one
after the other. The core sections are withdrawn from the Salshed pipe
sectlons, by contracting them, by mieans of & coutral shaft and cam
eccentrics.

Improved Veuntilater Cap.

Gerald Esvansogh, New York city.—This Invention relates to the con-
straction of caps for veutilator pipes or fines, atd cooslsts of pyramidic
shaped and overhanging sectd d with the top of the Sue, com-
bined with a central section cobslsting of two pyramids, the bases of which
are consected, the sections belng supported by means of straps or stays,
1t is claimed that this cap will sllow & curreat of hested tmpure alr to
escape, while sdmitting s current of cold fresd air to enter.

Improved Self-Adjusting Dam for Desntal Use.

Jacob L, Chevaller, Newark, N. J.—~The frame of the device is formed of
wire bent into & coll, sad with its ends bent outward, To the ends are
sttached U-shaped frames of such & length ss to embrace Lwo or three
teeth. The lnper arm of the upper frame {s made the shorter, on ascount
of the curvature of the roof of the mouth, The outer arm of the upper
frame !s made with an extension bow, thst It may be extended or con-
tracted, The arms of the frame are covered with rubber bage, stuffed, to
form pads, which siuflog may be readily adjusted. To the lnser arm of
the lower frame of the side daws 18 attached s rubber flap to rest upon snd
provent the tongue (rom coming in contact with the tooth belng operated
upon. Five of the dams coustitute s set—two for each side, and one for
the frout.

Improved Washing Machine.

John Contrell, Now York city.—l1o & box of rectavgular form are placed
on edge three movable ribbed plates, to which s given a horixontal longl
tudinsl motion, The clothes to be washed are placed bolween the reclpro-
oating plates, The proper quantity of water belog In the maohine, the
clothes will be forced between the ribs of the plates, aud, belng thus held,
will receive sn alternate back and forward motion nearly identical with
haod motion The reciprocating ribbed plates sre connccted at thelr ends
by perforated flexible disphragms, to preveat the clothes from gettlog
betwees the box sad the ends of the plates. Tubes are attached Lo seo-
tions, arranged near the bottom of the machine, which extend (o & steam
generator, by means of which & clroalation of water I8 inainialned,

fwmproved Iron Truss Bridge,

Edward Hemberle, Chilcago, I11.—The top chord of » bridge troas 1s made
of =-shaped rolied beams, Joluted together at the ends and stralght tn the
middie of the truss, {rom & polut oue and & balf panel leagihs frow the end
of the truse ; from this point to the end, the chord s bent In & olroular are
down to the shoe. The arcis held 1o shapo by two OF tore te rods snter.
Ing st the bottom chord pin, to distribute sud trapsmit the load from the
polnt to the arc, The top chord ix spliced snd counectod over the pla by &
wrought iron plate, bent In double sogle form 1o 8t the web of the beaws,
DoMed on the snds of the two beams 40 that Its 0 pro) ard
10 teceive the plo, for connection Of the te rods aud struts of the tras.
This plate la bolted to the under alde of the chorda by two short boits,
msking & temporary connection 1o the top chord. On top of the chords,
#t the Joint of the weotions, there is & cast blook, Atting Into the trough of
Lo &3 - Deam, which s bolted down, by two bolts, passing throtgh the blook
10 1he web of the beam snd the wrought iron conneoting ploce, The block
huss Jugs cast on the top, in which the top latoral ties are secured,

Improved Earth Auger.

Willisin Sandlin, Miuden, La,—Tuls lavention cousists of a spirally
fsnged auger of the ususl construction, provided with & plvoted and ex.
clspgeable bit for productog wolls of difforant diamoters, and connsoted
with & oylindrical sand box, bayiog baud springs applled at the outer alde
for retalotng the box stetionary in the well. Small rollers at the upper
curved ends of the band springs are esrried through slote of the box be-
tween two disk-sbaped collars of the suger shaft, on which the coliare
turn, while aleo ralslug sod lowerisg the box with the sager, The cads of
1he band springs are attscoed by ropes or chiaing Lo LI SUROF SRATY Lo pro-
YeBi Uhe 05Lohing 06 ProjJecting parts of the well durfug the ralalug of the
Suger and ssaid box,

Al der M, Lo Vino, New York oity.—This invention relates to an fm.
provement in pocket books, by which they may be manufactured without
stitching, In & neater or more durable manner ; and It consiats In the con-
nection of the partitions, which are made of a continuous blank, with sec-
tor-shaped extenslon side flaps or tongues, arranged symmeotrically at each
section thereof, with the outer side flaps or guasets. The main advantage
of & pocket book constructed In this Iats fn the fon of
the partitions across the foll width of the same, and ([t exposure to wear
and tear At the outer edges of the partition, belng the poists of great.
es! reaiatance, while the sections of e side Saps Or gussets are folded or
crimped to the inside, and theredy fully protected.

Improved Rotary Eagiue.

Edward Myers, New York city ~The cylinder {s provided with heads In
the ordinary manner, and with s central partition., The shaft passes
turough the centers of the three hoads. In the taner sides of thetwo outer
heads, and {o the opposite sides of the central head, are formed circular
cavities, concentric with respect 1o esch otber, ecceatric with respect to
the hoads, sod tangent to the Inner surface of the cylinder detween the
ports, Hollow drums are made to it Into the cavities andadot agalnst the
heads. 1o the ring ends of the drums, close to the clrcumference of sald
ends, and extended longitudinally through sald shell, are formed round
boles, In which are placed cylinders which are slotted longitudinally to re-
celve the ks of the pl. which the shaft and carry the same
with them In their revolution. The outer end of the platons is made with
flanges spon 1ts opposite sides, Atting Into & recess in the face of the dr “ma,
and ftsouter surface ls curved to correspond with the laner surface o the
eylinder. The steain chest has 1wo brauch porta leading futo the eylin-
der upon the opposite sides of the contral head. Ax the steam s admitted
through one of the ports, it forces the pleton around the Inner surface of
the oylinder, the steam In front of sald piaton all the time exhausting
through the other port. The movement of the platon will rotate the ahaft
snd drum about thelr separate axes, The eccentricity of the drum and
shaft with respect to each other, and the location of the ports with respect
10 snid axes, g1ves space for the stoam as it expands, To avold this useless
weight, the hoad of the platon may be mado separate from its atem, and
atcurod to It by screws, o that the head may be detached aad the stem to-
sorted and withdrawn through the Interior of the drum;or & portien of
one end of the drum, around the hole for the slotted cylinder, may be cut
out and replaced by & plece secured by scrows, 50 &3 to be readily detashod
and roplaced. Thisallows the pleton and oylinder to be romoved togetboer
from the drum, the plston stem passing out edgowise,

Improved Plow.

Moses F, White, Douglassville, Toxas,—~This Invention relates to turn
plows, and consista [n several features of improveman’, by wiich the pre.
paratios and tillage of the soll may 5 dono at leca than the uaual expense,
and with more than the usual coavenlence to the farmer. By tbis laven-
tlon, ibe culter may be eastiy changed in deptd or Incliaation snd securely
held at any point of adjustment.

Improved PFlow.

Moses F. White, Donglasaville, Tezas. —~The object of this tuvention I
10 provide an tmproved plow for eultivatiog cotton or other crups which
Are grown lu rows or drills of the requisite distance apart. The tmprove-
went conslets tu the arrangemiont of 4 plate or share wilh an sdjustable bar
which forms what is commouly deslgnated the polutand & grooved standard
having iatoral fanges having & brosd fas foot to whioh the share s at.
tached.

Impreoved Windmill,

Jobn A, Jelley and Joslah N, . Parrin, Ataltess, lows —This tuvention
relates 1o Lhat olams of windmille which foally sdjust th Ives to
the wind. It conslsts of a st Of Yanes Journaled upon & revolving plate, to
whiol Is pivoted & large mato tall having & smallor supplemental tall at or
nearly at rightangles to (t, When the wind blows too hard, It foroes araund
the smaller tall, whioh, by meanns of & projeotiog arul, olisnges the direotion
of the maln tal), and causes the revolving plate to turn and present the
vanes more obliquely to the wind, thermby pondiogly redacing thelr
veloclty. Sald talls are aluo controllod 1n thelr position by mesas of sepa-
rato Independent goarings of ropes, which are fastencd to the same aod
passaround shoaves,contained within arms attached to the revolving plate,
wnd are fastenod within reaoh of the workmen below,

Improved Novew nnd Plvor Chalr,

Willtam T, Doremus, Xew York otty.~The chalr seat rests upon the rab-
bar springs, which are seated 00 & cross bar and bolted (hereto, ln the
ocenter of the cross bar (s formed & loag socket, (o which fits & screw which
Pasecs LEIOUEh & plate and (010 Ihe pedestal. By saitable construction thie
sorew fa securely conmeoted with the base, 50 that It will ba frmly hold,
This coRstroction also ansbles 1be pedestal o bo made low, to better sdapt
(ho ehalr for belug upholaterad | and aleo enables (4 1o be made lighter than
e possille when the sorew 1a attachied Lo sald base.

Improved Corn FPluater.

John Ularridge, Mount Sterling, O.—To the free end of & lover which
governs the dropping valve, and to the projecting slde of the distributor,
are pivoted the rear enda of two rods, the forward ends of which are at-
tachod to s alide, By sultable construction, ss the slide moves forward

the distributor 1s operated to drop the seed fnto the eavity of & standard,
and the valve 18 closod to receive the seed, Ad the slide moves Lo the rear-
ward, the diatributor §s tarned to recetve seed for another hill, and the
valye 1s opened to drop the seed previously retaaved vy the ground. The
slido moves forward and back between four friction rollers pivoted to &
plate attached to the front eross bar of the frame, To the end paris of the
plate are attached two blocks as thick as the slids for the croms slids to
work upon. The cross slide 1s hield down upos the blocks by keopers. In
the lower side of the cross slide Is formed & MM Eroove Lo receiye & pis
sttached 1o the silde, 50 thst the latter may be moved back sad forta lon-
gitudinally by the traseverse movement of the croms siide.

Improved Cooking Nteve,

James B, Willlamson and John L. Willlams, Jessup, Ga~The stove I
divided, by vertieal partition plates,into compartments, of which the outer
ones are arranged as fireplaces, with grates, ash boxas, front dampers, snd
doors constructed In the uswal manser. The laner compartments sre
divided (1o the lower aad upper sections, the lower sections belog used as
ovens, and provided with a door, kisged 20 &+ 10 swing in horfzontal post-
tion, to be supported therein by chalos of sufeient »trength Lo support
the bake pans thereon. The upper { r of the parti-
tion plates with the fireplaces, and draw the flames through the same.
The upper sections are cleaned from soot by & frost opening sad doorabove
the door of the ovens. A chamber extecds below the ovess, connecting
by slotted apertures with the Srvplaces asd with the chlmney. Pivoted
dawmpers serve 1o open orclose spertures, and admit thereby the fire Lo hest
the ovens or exclude the same, &s destred. The chamber sy easily be
cleaned by taking off the door. The rear wall is provided with draft open-
ings nesr the top plate, which are opened or closed by dampers, 20 that
cooking may be carried on In all the pots and ovens, or In aay pert
thereof.

Improved Can for Cooling Milk During Traasportation.

George W, Fluke, Mouut Pleassnt, lowa . —The object of thls Improve-
mesnt in cans for cooling mik during transportation s to utilize the coollng
capacity of the ice or water which was allowed to run off in the milk can
as In the Improvements patented by same lnventor under dates of Msren
Sand May 19, 1574. The present (nvention consists of an lc2 water recepta-
cle, placed circamferentially around the milk can, and below and In con-
nection with the bottom of the 1oe chamber or receptasie at the side of the
can, for condacting the lee water around the lower part of the can,and dis.
charge by an exit perforation at the upper part and near the end or partl-
tion of the water chamber,

Improved Horse Power.

Andrew Jackson Plerco, Chierryvale, Kan.—~This s an improved horse
power o constructed that It can be conventently taken down, set up, sad
carried from place to place, and which will allow as many horses to be iy -
tached to It as the work to be done may require. This consists of a po
gonsl center block fastened to the ground, from which radiate & number
of siila, Each sfll earry s & atandard, sand the stendards sopport a frame
in which are a number of vertical fianged pulleys, An endless chaln passes
around all the palleys and alao around a largs gear wheel. From the latter
motton is (mparted to the mechanism to be driven. The draft bars are at-
tached to the endless chala 1n any required number.

Improved Car Coupling.

John Pendergast, Spring Grove Mino,~This lnvention consists of a draw-
head with curved Jawas which are fulorumed to a alot of the drawhead back
of the link cayity, 50 that the overlapping eods of the faws pass through
side slots of the moutk of the drawhead 1a10 the same, and couple theredby
the link, The rear arms of the Jaws are attached to a stroag clliptic bazd
spriog, which is agaln spplied at i1ts resr part 1o & connectiag bar slidiag
fosl diasl guide of the drawhead, add projecting bde-
youd the frout part above the mouth, so ss to close the Jaws whes belog
carried back by the concussion of the drawheads, sad dbe locked In tats
position byla pivoted spring lever catching tuto & noteh of the sliding
bar. On releasing the lever or treadle the link Is lnstaatly uncoupled by
the spreading of the spring Jaws,

Improved Clover Separater.

Zephaniah Miller, Canal Fulton, O.—In operating this machine, the clo-
Yer 1s thrown on s stationary toothed feeding apron, whence It s carried
on and over a cylinder to the teeth of the ateumer concave, when the stams
are toro from the heads, and both are carrted to & sationary conductiog
spron, and then 1O the separator, the broad teeth of the apros prevesting
any stems or pods from falllog Into t2e cylinder case. The feed bottoss
catches the heads which have fallen tRroagh Detweea the alats of the sepa-
ratiog belt, whesoe they are carried by the alats of said Delt tata the eylin-
der case, nnd then 10 the hulllog teeth, by which the seods are thrasbed
from the hoads, when both aro thrown over Into the seed and pod eon-
veyer. They fall thence (nto tho secd separator, and are prevented from
rising on the oylinder above the stationary toothed apron by Its broad
teeth. Thus the two operations, that of stemmiog asd halling clover, are
performed by one beater cylinder. The pods and seads pass from the con-
veyer to the platformand belt, by which they are delivered to the winzow -
ing wechanism located under the plasform,

Improved Sowing Muachine Table.

Jamen M. Baird, Wheeltng, W. Va.~The object of this Invention s to
utilize the avallable space (o the cover of the sewing machine, and to fur.
nish an tmproved fastening of the same to the table; also to extend the
table tn such & manner that the cover may be placed 1o the rim lke & leal,
and thereby out of the way. Baveled lugs slfde (nto grooves al the inside
of the cover, and lock In connection with & bavelod eam, which Is plvoted
10 the tablo and fita (ato a corresponding groove of the cover, seouring the
box firmly to the table. In the direotion of the arm And needle bhar are
arranged paraliel drawers. The top of the cover projects suflictently to
have the width of the tadle, and rest thereby on cxteasion pleces, lke the
leaf of a folding tadle.

Improved Cotten Cultivater,

Theodors C. Burnbam, Waco, Texas.—To the axle is attached & cone
chaln wheel, around whioh passes an endleas chaln, which also passes
around a chaln wheel, the Jjournals of which revolve in the frame. To the
front croas bar of the frame lssecursd & rod, which is hinged to the end of
& block that rides upon the axie In & cavity formed 1 the side of the come
chaln wheel, the sald rod having & bend formed tn 1t 1o pass aroand the
rim of the sald wheel. Totho chaln wheel are attached bevel gear wheels,
which gear with vertical shafts, To the lower ouds of the Istler are at-
tached efrcular cutters, made slightly convex upon thelr upper side and
slightly concave upon thetr lower side, and (o ons side of each of which 1s
formed & semiotreular noteh about alx (nches (n 4\ »  The cutt
BT 80 arranged that the notehes of the two utters may be directly op.
POAILo each OLor, 40 a4 Lo leAYe Al UBOUL space About six lnches tu diame-
tor every time tho notehes of the outlers coma together a4 the machine s
drawn forward, Plows are attached (o the forward part of the Trame, Lo
proper posltion to bar off the plants (u fronk of the autters, which outters
will thus have to cut only through the ridge of sofl lnft botween the tur
rows made by the plows, (nards ars supported st Lo toner sides of the
PlOWS 10 guard the plants from belog tujured by rabbish or stones thrown
Aguinst thom, Softablo moans support the cutters and plows of the said
frame away from (he ground, for convenlonce i tarulng and passtug from
place to place. . . a
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.m%uu-n o Line.
: t—T0. por pound

OUd Battary Bine Boughtcfe, pot |
e e ahara stock C.0. D sad I wil e

eelve prompt “?. Thos, Mane, 31 Leonard 8¢,
Wanted—To take of the
Y » malleable fron foundry ; mast be able 1o
renoe, and state where and how loog be has
'”‘ (o .OI:..MI‘ Address John i1 Thomas
&

H

Lasthes w-outting, baok geared, turn
TR aht T tona wt. 0 The troadli 1 00, Model
work oets, per . ¥, Shaw, Cordovs, ll;..d ‘

—The sddress of mannfacturers in
ny:.v‘mnunﬂmm-ﬂl.Ol royalty, s chesp
and usefa) agricultura) tmplemeat. If Ootn-
Ly Rights will be sold. Jas. r.ulun-;. Patavia, !l‘.l'h

anufacturers of small steel wares, wish-
m‘{o om‘:?u on & aew article, address W, . Case,
e Engine Bullders and Boiler Makors
ors an or juten
A ;l:-oou‘:mﬁcr :‘lllrr:oum » looation for s small
shop, OF Wonld purchase an futerest In obe aroady
cotablished. Address . 0.1 0. Tlox ﬂ;. :‘ I.o;ll.;lu.
p—Ono 18 in. Engino Lathe,
mmhkincyh::-. For particnlars, address Thos,
B, Welin, Sandty NIl N, Y. 3

Lyman's Universal Serew Cutting Table,
with rale tor Combound Gearing, Price 10 cta, Address
E. Lyman, U, E., Nex liaven, Cons,

A Situstion wanted as Foreman of a Boiler
Shop, by & man of 17 years' expericnoe. Address John
MoMahon, 136 Hamilton Avenue, Brooklyn, N. Y.

H. Beloe, Sacramento, Cal,, wishes to com.
municate with makers of knifo sharponers and other
small articles of ready sale,

Inventors | 1want asimall saleable machine,
orartiele of metal. Wil buy the Patent or manufacture
onarvoyally. Willlam A. Sweetser, Hrookton, Mass.

Safe Investment.—For Sale—Big Muddy
Coal, Timber, and Farm Lands. The whole or one Inter,
oot (n TSN Acres of the Big Muddy Smelting Coal Lands,
in Jackson Oounty, Mitools. Velo 3and 6 feet In %0 feet
from vurface ; Ave fmproved Farms ,with 28 acres under
fences: Tiuber, such a8 White and Purr Oak, Walnut
Poplar, At belng 300 acres. The Timber slone will
pay for the land. The 8, Louis aud Cairo Rallrosd ruus
throagh taid lands, two miles trom Murphyaboro, the
county seat of Jackron County, [11. Wil sell the whole
for §15 per acre, and take half or one third Interest.
Address Dobschats & Adend, Owners of three Mines In
§t. Clatr Co., NMilnols, Belleville, S8, Clalr Co,, lix,

For Bost Process for Seasoning Wood, ap-
rly to Barbaroux & Co, Loulvilie, Ky.

One man, standing erect, works * Mater's
Lever Cross Cat Ssw ;" two feet siroke top and bottom
of 1og: no stooping. Address Champlon Drag Saw
‘Works, No. 81 8rd Street, Loulsville, Ky.

Mineralogical Cabinet for Salo— A sys-
tematically artanged collection of 2,000 specimens, snd
one of 1500 sp Of Jarge #leo for s Fab-
le Institution, many foeslls, gems, ete., on the appralse.
ment of Judges. Apply t0 Lewis Feuchtwanger, 150
Fulton St., New York.

Deano’s Patent Steam Pump—for all pur-
poses—Strictly first class and rellable. Send forcircular,
W. L. Chisee & Co,, 95 & 97 Liderty 8t., Now York.

For Sale—The Patent Right of Sinclair's
Double-scting Ratohet Drill. It kKeeps the Drill revoly-
ing continually, Euquire of Eagineer 9 Liberty st N Y.

Models of all kinds made to order. All kinds
of Ught metal work, H. B Morris, Itheca, N. Y.
Tornado Windmill Co. Elba Genesee co., N.Y.

Electric Bells for Dwellings, Hotels, &e.—
Most refiadle sad cb Hotel A Chesp
telegraph outfits for learners. [oa'ts for Private Lines,
Gas Lightizg Apparatusste. J.H Hesalsn Sc.Cloveland, 0.

For Sale, Cheap—Second g
Tools. D. !.ﬁnluc:co..!’e"alvh;?gox..c St

Splon Rin, {f a8 —
w&nnlg‘mmg glu Co.?pﬂegg:"?l‘ll:u;{u
Sead for sample snd prics sz,

Diamonds and Carbon turned and shaped
for Scleatific purposes ; also, Glariers’ Diamonds masu-
factured and reset by J. Dickinson, ¢ Nassau St., N. ¥

‘Wanted—The Manuafactare of “Specialties”
-l“ mortly u‘wou. Sayer & Co.. Meadvilie, Pa.
am now furnishing I
wi%h the best Metaillo Paiat, for & .‘:,,33;’?.':5. m
Per square, Orders solicited. Address Abram Reese,
Pittsburgh, Pa,
The Pickering Governor, Portland, Conn.

Portable Engines 24 hand, thoroughl g
l;;:fucou..‘l.l.wumul t.?l't.e;.
m) Hoad) toff Eogine—The
Mm and Iulz&k.l ueuw:ovet ia
the Usited States, Send for clrcular. W. L. Chase &
Co., 95 & ¥ Liderty 8¢, Xew York.

Mechanieal E Casoes
Bletson, 22 Murrsy s{?;re‘vhr‘ol:t‘.“m - T.D.

Gas and Water Pipe, Wro
for price list o Balley, r]-,:}’-n & cg .‘f’xﬁam‘-ﬂ?ﬁn,ﬁf?d

Forges—(Fan Blast), Portah
a1y, ﬁnou Fortable Yc))m Co,, Pl?h.ll:ﬂmhg';.l!u‘?m

7 gguu::?anc‘llll Bt Kce'.'YBofto.ond e Egbcrt

For Surface Planers, small
:: ’z:ur Grooving , wend udffn.v?-(.’:.zgf

The “Belentific Ameriean” Off)

1s ftted with the Ministure mm”?.ﬂ&'.',?’g;
tousking Hitle buttons on the desks of e managers,
signale are sent to persons 1n the varlous departments
of the t, Chesp and effective, Bplenald
for shops, ofoew, dwellings, Works for any distance,
Price 05, F. 0, Besch & Co,, 269 Brosdway, Now York,
Makers, Heod for trem 1lluatrated Catalogue.

All Fruitean Toolskerracute,Bridgeton N J,

Brown's Coalyard Quarry & Contractor’
perstus for ”"‘ﬂd“ conteylag materials by ﬁ&':

cable. W. D, Asérews & Beo,, (14 Water 8t., New York.
For Bolid Emery Wheels and Machin
-‘umuﬂuwmmﬁqmduﬂz:

For Solid Wrought-iron Bearns
‘Adaress Gatas iron m.ﬁm&m:ﬁ

Presses and Jacks,
o band, B, Lyos, 3 Grand Sirest, Sow Torid S0C-

’ Pres. For olr;uh:.
t&p:kl.um‘b goT ew Haven, Conn
Goar Whoeols for Modals.
l.ml oml:":‘*ln|m.83:‘nhn::'nu(n.lo.
Fronch Flles of Limet & Co, o~
nu'l;::d superior 10 all other drasds by‘:ll‘::opln
e, Deeided excollence sud moderate cow have made
heoe goods popular. Homer Vool & Co,, Bole Agents
or Amerios, X Platt Street, New Yore,
ing, Pumping, Dral , OF
i e e swio o rocl, Boe 2 Erion
ment, Andrew’s Patent, inside page.

tomatle Wire Rope R. R. conveys Conl
m::o..vﬂlon Trestle Wgr.k. No. M Dey street, K.Y

A F. Havens Lights Towns, Factories, Ho
tels, aud Dwelltngs with Gas, 8 Dey street, Now Yark,

Bost Philsdelphia Oak Belting and Monitor
Stitehed. O, W, Aray, Manafsoturer, 301 & X8 Oherry
St Putiadelphia, Ps. Sond for cireniar,

Temples & Ollcans, Draper, Hopedalo, Mass

Buy Boult's Paneling, Moulding, and Dove
wiiing Machine, Send for elrcular and ssmple of work.

B, C. Mach'y Uo., Dattle Croek, Mok, . Box 31,
Eoglnos, Bollers, Pumps, Portable Engines
Machinists Tools, LI, Bhoarman, 45 Cortiandt Wi, N.Y.
For bost Presses, Dies and Frult Can Tools,
Bliss & Willama, cor.of Plymouth & Jay,lirooklyn, N. Y.
Hand Fire Engines, Lift and Forco l‘u.n&m
for fire and all other purposes, Address lumsey & Co.,
Beneon Valls, X, ¥ o U, 8 Ar

Price only three dollars—The Tom Thumb
EBloctric Telegraph. A compact working Telograph ap-
parstos, for sending messages, making magnoets, the
sloctric Hgbt, gving alarma, and various other purposes.
Oan be put In operation by soy led, Includes battory,
koy and wires, Noatly packed and sent to all parta of
the world on receipt ot price, F, O, Bosch & Co., 363
Broadway, New York,

Rue's " Little Giant” Injeotors, Cheapest

wnd Bost Dofler Feeder tn the market, 'J L. Chaso &
Ce. .M. %0, V1 Liborty Street, New York.

Am

posttive pols of (he battery o placed 1o &4 p into
the solutton | the otiject to Lo platinated s pinced by a
wire {n counsetion with the sine or negative poleo, and
also placed tn the solution, If the battery be not oo
strong, Ina fow minutes the objeot will be coated with
platinum.

W. H.C. 8r, says: There is & man in oor
netghborbood who says that !f & boller with both heads
out wore sl 4P on end in & body of water (It matlers
pot of whatdepth, pravided the upper &
ter and the lower end sunk in the mud
prevent water from leaking in), whon the boller I
pumped clear of water, the boller will rise from the
mud tnmediatoly after being pumped out and refil. 1
contend the contrary. Who (s right ? A, Welnoline to
your apinion TC18 a0 oxporiment that can very read-
iy be made with s piece of tin pipe

D, K. 8. says, inanswer to J.J K. s T\uﬂnn
(0 ressrd to the Beitleh man of war sunk at Mell Gate
about 1747 1 would state that (t has been visited by
divery for several sucoessive yoars ; with what success
a4 1o money obalned, | eannot tell. 1t Is buried deep
in the mad and difcalt (o get at, and can only be vialt.
od tn good weather and at curtaln tmes of tide, | have
stversl rolies o my possession which were taken from
her.

J.O'D, askn: | have ‘often felt the want
of venttlation In rallway card, and [ have wonderod why
the companion did not do something towards remedylog
the evil, But lam not surprised now, kaviog read your
article on the subject 1o s recont number. | was not
aware that so many methods bad been tried withont
success. Would 1t not be well for the companios to of«
fers prize for s successfal lovention, that would bring
all the inventiye talent to bear on the subject? We
should then, I bellave, koon have & good method of
ventilation, A, Tho suggestion of our porrespondent
(s an exccllent one, Lot the rallway companiea unite
i offering n priee say of fArty thowsand dollars, and
doubeless tho desired invention would be fortheoming.

J. H, MoD, asks: The follower on a steam
engine of 42 lnches dismeter (of a condensing engine on
s stenm boat), pulled off the follower bolts, nuts, and
fastenings with It, and broke the eylinder, ax the piston
was coming up with the steam under It, and a yacuum

erican,
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B.T. C.oan remove rust staing from calico
by the process deseribed on p. 148, vol, 27.—G. F. can
fine hisale by the recipe given on p. 8, vol, 81 —G. W,
P. will And ofrections for making s good black Ink on
200,v01.29 —M.will find detalls of & millstone cement on
P-245, vol.00, 8. will find directiots for making gutta
perchs varnish on p. 3, vol, 0. —J. M, W, does not
forward any description of the Invention on which he
asks an oplufon, but merely testimoniala as to Its mer-
fta~W. P B, and many others will find booksellers’ad-
drossos (o our advertisiog columns.—J. 8§, B, will find
full directions for tnning cast iron on p. 70, vol, 80,

8. 7. B, says: A French chemist says: “By
fabricating coke, nitrogen can be made.” What is the
meantng of fabricatingcoke? A. It means the making
of coke by expelling from cualthe princips] gascous and

of 20 1aches over It (on the follower). It laa disputed
qoestion whethior the yacuum on the top of the follower
bad any tendency to pull the follower, OF In sny way
removo 1t off (ta seat. A, It did not haye any tendency
to pulltho follower, but did render It easler for the fol-
lower to be pushed by the pressuro on the other side,

8. F. R. asgs: If thore is a certain quanti-
ty of waterina boller, and that amonunt of water be
converted Into steam, would there be the same amount
of water when condensed If there were nomeans of es-
cape? Is there any deorease In water by bolllog It? A,
There wottld be the same amount afterwards as before,
under the glven ¢lroumatances.

H.L. K, asks: 1. Is an artesian well sunk
Inthe same way and by the samo apparatus as & common
drive well? A, Not generally. Artesian wells are
usually of such depth as to require the hole to be bored
bya boriog deslgned for the purpose ; whereas the hole
of adrive well In commonly made by driving the tube
into the ground, 2. Is the asme kind of piping used iu
both? A.No,the pipe for artesian wells {s put together

liquid matters that it contalns. In the facture of
a9, the coal Is placed tn retorts snd heated; and when
the gas pastes out of the cosl, the residue remalning In
the retorts is called coke.

F. B. C. asks: What are ocher and umber ?
A, Oclier 1s a variety of fine clay contalning fron. The
common colors are yellow and red, the latter being col-
ored by sesquioxide of {ron, and the yellow variety by
the hydrated sesquioxide. Umber Is an ocherous ore
of fron, of & brown or blackisk brown color, consisting
of oxide of from, oxide of ese, ailica, aluml
and water. Theyare found principally tn Europe,sl-
though they are widely distributed. The ocher ia found
in beds some feot In thickness. which lle generally
abovethe ooliteand are covered by sandstone or quarts.
oze sands, more or less ferruginons, and are sccompa-
nled by gray plastic clays, of s yellow or brownlah
color:all of them substances which contribute moreor
leas to {18 formailon. There are many large mines of
ftin this try,at B gton, Vti., sud In yarious
other places, Umoer is found in Earope, especially in
the island of Cyprus, and also in thls country lo large
quantities, They are used as pigments, and as dryers
1n varaish ; also, sometimes, In coloring porcelsin.

J.C. W. asks: 1. When a person is writin
several hours every day, Iakaling the atlr from Ink whi

1s drying #0 pear him, does he recelve into the lungs
and the blood anything from the Ink which may have a
deleterions effect upon the heart or sny other organ ?
A. Not from any of the common inks. 2. If only pure
waler evaporates from ink, would thatmolsture be
lkely to affect the lungs of any person bending over
the drylng paper from morning U] aight? A, No. &,
According 10 the sense of smell, when Inkisfree-
1y used, the Indications are thst something mwore than
pure water rises from ink fa drying. If injurious to
Bealth, what would be ils specific effect? A. Not lo-
Jurious to health suy more than minute particles of dust
and saline matters, or traces of organlo matters re-
celved from other sources.

P. H, 8, asks: Can a calcium light be
made 80 88 L0 be carrled In the hand on a foygy day ?
Al It has not, nor over can be until wome slwpler form
of apparatus Is inyented, which will combine the adyan-
tiage of compuetness with the ability to furnish cheaply
the continuous How of gases necossary,

How can & pattern of & pot be drawn, the bottom
10 be Tinclies In disamoter, the top 3% (nches across,and
the pot Tiuches high? A, This question 1is some-
what confused, See Warne's * Shoet Motal Worker's
Asvistant,”

Can colored candles be made to burn with a flame
of the same color? For Instance, for red, nitrate of
strontiam might be dissolved In bolling sleohol and the
wick sosked fnit, Boraclo acld might be used for
green. Can the colors be fotensified In any way? A.
We doubt verymuch as to whother the ohjoct dostred
oAt be sceomplished for varlons TeAsOnN, and certatnly
ROt the way you speak of, from the fact that Mrootl-
W uitrale Is nearly tusoluble 1o alcobel, oonsequently
very little effect would be produced bys wick teoped
16 80 weak & solution. So slsolwith borsgle acld, which,
evea 1o the mast concentrated solutions,only tinges the
edge or border of the Name.

How cau I deposit & thin coat ot platinum on metal
by & platiog process? Csn I putitonssn Wakh, after
dissolving i niiro-murtatic scld? A, Your best meth.
od would be that of cleotroplatiog; the beat solution to
cmploy I8 the nitra.muristic, to which sufotent sodals
sdded Lo render 1t noutral. The object to be conted
should be cleansod by potssh before the process (s com-

in tons, In jusnce of the extreme length ; the
pipeforadrive well,belngshort,is usually In one plece,
oneend belng closed and pointed so s» o ble It to
drive. 3. What is the diameter of the pipe used in sink-
inganartesian well? A. The size varies from 2to 5
inches, as a rule,

W. H. K. Jr, asks: What ought be the
thickness at top and st bottom of two square brick
stacks, respectively 100 feet and 140 feet high, each hay-
ing sn 8 {och sqoare flue for the entire hight? A, For
the 100 foot stack make the walls § feet thick at bottom
and 16 lnches thick at top, the brickwork belng of bard
brick and cement mortar,

A.L.D.M. asks: I have a boiler 56 inches
long and of 3% loches diameter, with 20 tubes of two
inches dlameter; the dome is 16330 Inches, of lron ¥
inch thick., How mauy pounds steam will be safe to
work at highest rate? A, About 80 Ibs, per square
Inch,

M. H. R, says: To become a surveyor, is it
nocessary to study stsuniversity ? If not, whatshould
1doto becomeone? A, It would be hetter for you to
obtalnsome lostruction st s good enginocring school.
But many surveyors lesrn thelr profession by actusl
practice In the fleld (which, of course, would be neces-
sary after leaviog school) without the preliminary ed-
ucation of which you speak. If you are determined to
become a good surveyor, yonare pretty certain to sue-
ceed, whickever course yon take.

H.C. T. asks: I wish to supply a tank sit-
uated ontop of a leyee, with water from s river, the
tank belng 100 feot from the river, the lovee sloplog
atanaogle of &5*. What will be the cheapest way of
supplying the tank, by machinery? A. An ordinary
steam pump, If the quantity of waterrequired {s small,
suda centrifogal pump, or well designed pumpling en-
giue, for small quantities.

F. G. H, asks: If a toy balloon were cut
loose to go whitherit wonld be blown, what would be
the result 7 Will balloons burst (f they rise as high as
possible? A, Yeu; but they seldom reach a sufiolently
nigh altitude, beoause of the Joss of gas,

R. K. agks: The lightning rod on my house
runs underground severs! feet. " Would it be any ad.
yantugo to put a whoelbarrow full of wrought or oast
tron turnings at the end of the ro?, letting 1t bed Itself
inthem ? A, 1t would undoubtedly Increaso the safoty
of your house If you place s mass of conducting mate-
rial, a8 you propose, Into connection with the lower
end of your lightning rod, Better dig a trench and
spread the fron along In 1t

J. 0, 8, agka: Is magnetio iron sand worked
practically atany place fn the Unlted Btates? In Ver-
mont we oould obtaln large quantitios dally, Belng
very pure, it would bo an Inducoment to establish
works, A. Nottoanyextent, Much iron sand fs tit.
solferons, and [t would be necessary before mialog to
see whether It was all maguetite, Or contalned an 1oja.
rious amount of Uianiferous lron,

E. C. M. asks: Would a boiler be subject
to damage by having s slight blast cnderneath ? 1T so,
to what extent? The blast s to be used for the purpose
of ymeltingore. A, I[tis not usaal to employ & blast
1n this mander; generally the blast Is employed to clean
off the bottom of thehollers. Two probabllities present
themsolves, First, tuat tho blast would Increase the
rapldity with which the boller would burn out. Sec-
ond, thatif your blast were mixed with the prodects of
combustion,it would be Injured «o farss ita further

menced, A fae platinum wire connected with the

cmployment in the smelting of ores was concerned.

(AucusT 15, 1874.

You agsln write to us without giviag your name and
address,

M. P, 8, ways: Your repestod cautions in
regard (o lghtaing rods lead me 1o ask your advies
through your columns upon the following pofate; |
have erected at Wy country reafdence & Watar (ank and
fxtures of rather nove) construction. At O sorner of
the house, | have placed an old eylinder boller, about
feet Jong and 3 foet diameter, standing on end, resting
on brick foundstion. The apper Besd has baen re.
moved, makings huge water 1ask. The top projects
above the enves of the roof, but not higher (has the
peak, Ithhe d Inan or 1 frame tower con-
necting with the main bullding. Lpropose to keep this
tank flled with water by force pump from the well. It
Isnow empty, however, From this tower, iron water
pipes load to the kitehen and bedchambers, snd slso to
the east Iron foree pump In the well, snd probably 10
feet down into the water. The house has two ordisary
Hghtuing rods oo ehtmoeys, leading to the ground on
ke opposite side of the house. 1.Is UhIA srrangement
dangerous 7 A, The arrangement as deseribed s not
to be called exactly dasgerous, bat might be made
much better by a littlo change. 2. Would Ughining be
sttracted by the large mass of ron of the boller, rathar
than by the Hghtotog rods, which are higher? A, If, 08
would appear, tho fron tank In In excellent conncetion
with the ground, It Is quite possiblo that lighining
might strike It or some of the pipes raaniog from it in
the housn o preference te the Hghtolog rode. O If
struck, would the lightning roliow the mass of iron to
the ground, or pars through the pipes Into the well, or
enter the chatbors through the discharge pipes 7 Alf
the tank or (s conneetions ware struck,the lightoning
would, without donot, go to the earth and not into the
house. 4, Would 1t bo adyisable to put » lightning rod
on the outalde of the tower lesdiog to the ground 7 A,
Allghtnlng rod on the tower should be put Into perfect
motalllo connection with the tank, and need not extend
pelow ftsuppor edge, Let the tank and waterpipes, in
othor words, be the lower part ofthe rod. 6 Wonld
not this Iast tend to attract the lghtoing, snd th sueh
cave would not the electrieity be likely tolesve the rod
snd enter the boller with same effect as If Do rod were
there? A, Both your suppositions in this parsgrsph
are correct. 6, Will not this large mass of fron resting
on the ground sod this {ndirect water connection an-
swer the purpose of a conductor 7,A . This question sal
ready answered in No.d, assuming that tne pipe Into the
well Is{n perfect metallic connection throughout, with
po rustor coment jolnts, Red lead 18 an admirable (n-
sulator. Inthe way of advice we would ssy :Connect
all your lightning rods together, and also Lo your fron
tank and water, gas,or other pipes, not by separste
connections, but so that there Is some connection be.
tween allas high as possible. 1f you have s metal roof
conpect all rods with It. If not, connect them by &
good sized conductor running alovg the ridge of the
roof. Bearinmindthat, to carry off the heaviest light-
niog fash known, a copper rod oae fnch In dlameter I
not sonsidered too Iarge, and, though of course such
flashes are of very rare occurrence, they may come,
Hence the great value of uniting your diflerent rods
high up, Kead our srticle in vol, 29, p, 26, and our edi-
torial remarks upon a letter, p. J40 of the sawe vol.
ume.

J. E. J. asks: Will acid dissolve resin with-
out destroying {ts natural qualities? 1f so, what kind
of acld? If not,what will? A Rosln, or colophone,
is s mixture of several resinons scide, namely, phenic,
syivic, colophonic, sud also pluearic scid.
It is soluble (n nitrie acld, but o diwolviag wuflers de-

position, Itissolable In alcohol and may in this
state beuredas & varnish, It i soluble also Iothe
alkslles,

S.C.J. asks: In your book of instructions
for obtaining patents, there 14 & recipe for making ms-
rine glue: Tuke S parts gum abellse, 1 part caoutchone,
dise0lve 1o separate vessels (n ether free from alcobol,
applylng a gentle heat. 1have been reading thatif the
odor of ether is lohaled, It will produce Insenaidiltty,
ete., and great care saonld be taken not to pour it out
with 8 flame below 1, otherwise sn explosion of &
dangerous character might cnsue. *“Mixed with certain
proportions of alr, {t forms & highly explosive com-
pound."—(Zell's Encyciopadia). 1 wish to make some
marine glue, but mustconfess 1 am afrald to use other
1f 1t 1s »0 dangerons, and would be gresatly obliged to
hear from you furthor about {t. A. There s no neces-
sity in thls experiment of pouring the ether out overs
flame, or of Inhaling It In large enough quantities to
produce any effect. Fiace the ether In bottles, tato
which drop, respectively, the requisite quantities of
shellac and caoutchouc.

C.D. F.asks: 1. Why is it that, when I
adfust & telegmph sounder 20 that, when the clreult Is
closed, the armatnre touchoes the magnet, It (the arma-
ture) will still stick to the magnet when [ break the
clrenit? A, Becaute of the residuary magnetism In
thesolt tron cores. The armature shonld never be al-
lowed to touch the poles of the mugneol, In ordinary
telegraph soundery, set screws are used, to lmit the
movementof thearmature tn both upward and down-
wardmotion, 2. If, as you say in & late numberof
your paper, short, thick cores In eleciro-magnots give
greaterattractive power, why are such cores uied in
telegraph lustraments ? A, They are used for the very
reason stated, namely, bacause of the better results ob-
tained, 8, Inwmaking ablue vitrlol solution for a Dan.
fell’s buttory, how muoh vitelol should I use to s quart
of wator? A, As wuch as it will dissolye, 4 Will »
Jeatoroup instend of a glay porous oup In Dantell’s
battory make more eleotrieity 7 A, The porousoup s
only 4 ACOONOrY In the battery, and takes no part in
tho generating of the current. Acell In which the cup
ts of unofled leather 1 satd 1o have Jess (nternal re-
slatance than one (o which spordinsry earthenware cup
s used,

8. F, snys: I wish to suggest a form of bal-
Toon which' may bo worth experfmenting on, and which
Lhollove has not yot been proposed, Lhave frequently
obseryed that motalifo shell ware, and all desoriptions
of shoet motal work construoted with a view to lights
nevs sndatrength ure dependent upon the use of curved,
futed, or corrugated surfsces for thelr power Lo sus-
tatn pressure. Itis wonderfol what an enormans pros-
suressimple convex 1141 or covering for any laht tin
vessel will sustata, Itis of course possible to estimate
now much welght (L must bear—a convex shell of &
given thickness, and proportion of arc of circle—and
ro ascertain the relative resfsting powers of vartous
metallicabolle, Now this appears (o mo (o be s feasl
blesuggestion 1o wake: That & balloon be constructed
tu the globular or oval form, from sheet matsl as thin
as poseinle ; this voanel Lo have but Oue Apercure, con-
nected bY APIpo to an air pump. Fumpout theair to a
degree Of rarity such thetthe specific gravity of the
balloon and fts contents be less than Lhat of the sur-

rounding alr:and if the sbell bo SLIONE CAOURD Aoty




AvGusT 15, 1874.]

Seientific Amevican,

107

collapae, It will of course rise from the ground, This
18,10 othier wonda, the same thing as saying: Cannot a
Nollow globe beconstrueted of aheat metal. of uniform
thiekness, If cireular, or of proportionsl tnfoknoss it
elliptio, suMolontiy strong Lo eIkt upon fts outslde or
CONYOX wurface, a pressure of not more that Nfteen
pounds to overy square Ineh? If the anawer to this
proposition be an amrmatiye one, fu setusl practice
demonstrated by experiment, then the greatest dim.
culty In seronsntic solence Ix removed. After this
polnt of aeria) ton 18 practioally settled, and the
balloon coustracted on some such plan as 10 be
oary Lo manage atany altitude, I bellove we aball go
ahend with agronautics, and not beforn, A, One of the
onrltest Aylng machines eyer made had four shoot cop-
per balioons attached to the corners.

D. M. asks: What can I coat shoot zine
with (that will not be dissolved by water) 1o take away
the smell and tssto which (L gIves to water and other
thinge In n refrigorator ¥ Can the taate of the zine be
KOL rid off 1o womoe othor way ? A, Uso parafiin var-
nish, Aso'ution of paratio may n)so be used,

N. L, T. asks: 1. 1 havea horizontal boiler
of copper | 100t long by 10 tnenes diameter, the copper
belog 23 5iuches thick. How much pressure will it
stand? A, About 30 ibs. per square Inch, If the jointa
are brazed. 2. Thesafety valve basaholo of 315 inch tn
dismator, snd with the welght at the end of the lever it
takeos 2l oxs, (a up pward pr 1o ralse It
How many Ibs pressure are there ? A, More data are
required, namely, the welght and dimensions of the
lever, the wolght of the valvesnd ball,and the distance
of each from the fulorum,

J. H. B. asks: How can [ clean off the rust
from s revolver, aud prevenst It rusting hereafter? A,
Clean the rusty parts with brick dust, then brown the
PArts that have b brigh d o el by rab-
Dlug them with & rag wetted with nitric acld. To pre-
vent future rusting, have the parts lacquered.

H.G.L.asks: 1, Ina r¢eent issue, I have
seent thal correspondents sak how 1o estimate the horse
powerof an engine, and (o s0mo cases you answer that
suflicleat dats sre not given. O p. 314 of your vol. 20,
& correspondent ssks what woald be the horse power of
an etgite that has 36 inches st and 16 inches dinme-
ter of eylinder, rannlog & revolutions per minute with
F0Ib4 ateam. Woat ialacking to eaable you to estimate
the horse powerof the sameo? A. The mean effective
pressure of the steam on the piston. 2. Wil you plesse
give ol the formula snd work ontthe following example
forthe benefit of your readers: What would be the
nominal horso power of an engine of 17 {nches bore of
oyllnder, 17 Inohes stroke of platon, with 65 1bs, steam
pressure, runniog at 8 revolutions per minute, uslng
common Allde valve? What haye we omitted fn thiy
example,to supply the necessary data? A. The ordina.
ry rule for Anding the nominal horse power of a non-
condensing evgine Is a5 follows : Nominal horse power

_ " A/stroke_in feet x (dameter in Inches)?
0

Hence sufli-

clentdata aro given, Theactaal horse power, however,
depends upon Inltial presaure, point of cut-off, amount
of wire drawlng, back pressure and compresaton, none
of which data are farnished by you. 4. Ina recent tssue
JOR say that an engine with 3 Inchos stroke ranning 90
revoiutions perminute has a platon speed of 240 feet
permisute, In this reply I differ with you. Then 2
X248+ 124 xP0=860. Am I right* A, You are
right.

Supposs & steam hammer has & cylinder 18 loches
bore x 32 inehes stroke, with lifting block (attached to
platon rod) welghiog 1,500 Ibs. What wouald be the force
of thablow (aibs, strack? If & weight weighlng 5@
1bs. be elevated 25 feet and let fall (of 1ts own welght).
what would be the force of tie blow struck In Ibat Will
you give us the formals for thesc examples? A, We do
not koow of any formala by which you can solve these
exsmples,

G. M. asks: Does clearance between piston
head and cylinder, more thau suficlent for the safe
‘working of the engine, halp to keep the engine from
knocking when 1t pasees the ends, or does It do any
goodinany way? A, No.

S. D, Jr, asks: What aro the rales for pro-
portioning englnes? Will s holler of 3% {nches diame-
tor x 15 fochos length be of sutlicient capacity to drive
snengine of 14 luches bors x 9)4 fnches stroke? The
Doller I8 heatod with 3 or 4 gas burners. A. It s dificalt
to give definite rules for such small bollers, as agroat
deal depends upon the manner to which they are con-
strocted sndset. Allow from 18 to 2 sq foet of

H. P, O, say: I have made a vory niee kind
of black Ink with extraot of logwood, blokromate of
potash, sud prussiate of potash, and for a while it
works well. Dutnow ILhas grown thlek as mud, snd
molds, What ean Ipat In (t to kKeop [t thinand Hguld,
to prevont It molding? A, The thickening Is probably
due to evaporation, Your bottles shonld be kept wall
stoppered. Try a littlecarbollo neld,

H. B. T. asks: What power of engine will
1L take to force a stream of water 4 lucles tu diameter
to s distance of 83 feet through & pips, the Nrst 00 fest
to be forced atan anglo of 44, and the remafnder, 3
feut, to bo forced perpondiounlarly Into s tank ¥ A, Iv
dopends entirely upon the quantity of water requlired
to be forced up the pipe fn a glven tme, which quantily
will always bo nnsworable to the capacity of the pump
snd It number of strokes per minute ; this lattor will
be regulated by the proportion botween the area of the
pump plston or plunger as compared to the ares of the
steam plston, The more the aren of the Istter exceods
tho area of the former (the lengths of thelr strokes bo-
ing equal), the faster the pump will run; the area of
steam piston Is commonly the same as that of the
pump piston; If the water requires Miting only for for-
ctug, the steam arca may be made twice or three times
the pump ares. Your Srst element Is therefors the
quantity of water per minute required to be forced up
the pipe.

I. D. McC. says: Suppose that a boat Is
fNoating on porfectly still water, and that the boat has
asallin the fore part and a large bellows tn the back
part, Now If alr ts forced upon the sall from the bel,
lows, would It cause the boat to move? A. The boat
would not move by forcing the alr against the sall,
But by removing the sall and dlschargiog the atr from
thed the e, then the boat will
move.

C. W, J, agks: In the case of mill rocks,
when the lower rock 1aststionary, the apper doing the
work, Is the attrsction of gravitation dimiafshed when
the rock 4 In motion? Does It require a greater

gth of support to sustaln the welght of the apper
rock when In motion than at rest > It ts contended by
womme that the welght Is less; and they endesvor to
malntain thelr argument by citing, as an {llastration,
the governor balls of & steam engine, stating that tne
centrifugal motion destroys, to some degree, the
welght of the governor. A, The welght Is the same,
whether the stone 1s nt rest or In motlon.

G, A. N.nasks: 1, ounld a boiler made
from 316 {ron, 10X Inches fn d) sud 26 tnch
high, with 2 tubes 12 tnches long and of 1 inch diame-
ter, with tube shoots X fnoh thlck, be of sufflelent

¥

M. S. C, Jr, nsks: 1. Of what horse power
40 they vsually makeo narrow goage rallrosd engioes?
A, Onolundred horse power, and over. 2. How mueh
Moro oan & rallway engine draw than & rosd eogine of
tho same horse power 7 A, From § 1o 10 times as much,
8 What 1n the average cost of Anarrow gage rallrosd
engine, and how muech does 1t cost, more or less, than
arond engine? A, It{s abont the sume & the cost of
one of the larger sizes of road engines,

B. G, sayn; I have & pump barrel, 3-16 inch
thick by 5 inchos diameter, Jongth 10 tnches. WILl 1t be
strong enough to make a eylinder for s sall engine,
and about how many pounds of steam to the squaraineh
will bowafo for It? A, You can use it for pressurss of
from %0 to 95 Iba,

T. 8. 8. anks: Do the drive wheels of zome
locomotives have s lnfog of wood underpeath the
tyre? 11 50, what (sthe 13es? A, Sotne passenger cur
wheels areo made In this way, but we are not sure wheth-
or the plan Isx employed In the case of locomotive
drivers, The object (s to deaden the shock and nolse,

L.G. K, says: I am running a twenty-five
hotse engine, and we have (0 use hard Jwmestone water,
which Is 0 hard that we cannel sun more thax Lhree or
four dsys without blowing ont dry acsd fllfog up the
bofler agsin, Will a Hitle lime in the gank from which
1 feed the boller be of any use In checking the botler
from foaming? If not, what will prevent 1t7? A, A
food water heater, arranged to deposis the mineral sub-
stauces of the water before it entered the boller, would
be serviceable fn this case,

W. R.asks: Will an iron wire } inch in di-
smeterand W0 feet long be strodg enough to draw alosd
which would require the strength of one horse to pall 7
The wire 18 10 be supported on rollers 100 fect spart cach
roller to be removed as the load reaches 1t the wire
to be woand around & Jarge stationary wheel turned by
water power, If the X wire will not answer, whatalze
will? A. It wonld be better to use & wire rope X inch
indlameter.

C. F. D. nsks: Will you give me a rule for
lining up propeller shafta? A. We copy the tollowlog
rule from the * Cadet Engioecer,” by Long snd Buel:
Pat two stralght edges on the alides, one ateach end;
run a line through thelr center polots, and continue it
beyond the shaft, Set a Taquare on ons of the atralght
edges, making one edge of the blade cut thecenter
polnt, Then erecta perpondicular, at the center of the
ahaft, tothe lne previously run, by locking It ont of
wind with the edge of the Taquare (or armangiog It w0
that, when viewed from a dfatance,/t covers the edgs of
the T square for the whole length). Then swing the

power to drive an engine of ¢ inches bore and 7 inch
stroke? A, No, 2. What will be the fire surface of
such aboller? A, Itwill depend upon the manner in
which It (s set. The fire surface may be the surface of
the tubes and one end of the boller, and may have the
surface In the shiell of the boller, In addition.

E. V. asks: Is it possible to compress
steam of A low temperature, say 20* Fah., by any of
the known means (for example, by & pump) to a press

ure of say 80 1ba, per square foeh, without Increasing
the temperature, and have any such ecxperiments ever
been made? A, Itcan be done by making provision
for removing the heat of compression by some method
of refrigeration. We do not know of any expertment
onthe subject.

P.R.asks: In case of shutting down for1or
2 weoks, Is I8 Iujurious to the boller not toblow off,but
1o let the water stand till startiogup sgaln? A, If the
water is pure, it may be left {n the boller; dbut if it con-
talos minerals (o solution, 1€ Is better toblow off and
clean (e boller. 2. Which Is the best time to blow off,
with s pressare of steam or not? A, The dest plan, if
the water will run out without pressure, Is to let it
stand for 1¢ hours after hauling the fire. 3, What eflect
does ofl golng In with the feed water have on the boll-
er? A, It freq 1y rimi

What Iy meerschaum? A, Itisa hydrous silicste of
m tog chlefly o Asxla Minor.

Ihave suflored for the last eIght years with a bunlon
orsomething of the kind on my foot, How can I get
relief? A, Shoesmade by s man whe understands the
apatomy of the footare sometimes efMicacious In canen
of this kind,

A. V., asks: Would a sewing machine ma-
king o stiteh slmilar to haud sewlng be more popular
than the present kind? A, Some people might pre.
fer it.

;l:,mt heating surfsce for each horse pawer of the en-
e.

W. T, W.naks: If a pendulum 39 inches
long strikes onee (o a second, iow long would the pen-
dulum tave tobe to strike once in & minute? A. 1130
feet.

C. D. asks: Please give me a simple rule
for calcolsting the pressure on safoly valvesof steam
botlers. Forinstance, what would be the pressure of
valve with welght of lever 4 Ibs., leogth of lever from
fuleram to welght 224 laches, from fulcrum to center
of valve 1% toches sod welght on lover M1, ? A.You
do not send coough data,the wolght of the valve aod
stem and the position of the center of gravity of the
lever belog required. Dot neglocting the weight of the
valve, sud supposiag the conter of gravity of lover 1o
bemidway between the fulorom and wolght ; Preesure
on valve X8p=dxX 1120420940, Whanoo pressure on
walyo=108 Ibs,

B, 8, W. says: All books say that an arti-
ficlal horlgon, to be used with the sextant on land,
should be made of mercory, or some other fluld, Would
1t not bo equally well to use & wirror or looking glass
placed on the ground and luveled by & small apirit Jevely
A. Whbeo one ders the orror d by even s very
slight divergoneo from the praper level ln messuring
She altitude of an object millions of milos away, aud
remetabers that it 1 very probable some Inaceuracy of

L will occar, he will be very likely (o agree
With & frlend of ours, who sald that the method re-
minded him of the fsrmer who guessed st the welght
;::.mnuuuuuum the welzht of his

J. A H. Jr. anks: I it st par-
Ues runnlog & stesm launch or small » ng'mtl‘lor
thelr own or convenlence, sud not as publie
carrigrs) should comply with the steamboat Inw reqoir:
Ing the amployment of a i, pilot, and It dens
wigeer? A. We think vot,

G. R, C, asks: What wonld be the effect
OB K ¥oltme of steawm golug through & pipe if 1t
108 plnoo whero the pipe turoed o right sugle ¢ A, The
Prossire would be rednged, on negount of the reslat:
Anca due to thebend, and some of the steam would,
In geners), be condensed. J

ppose I had a bollow Iron ball, 1 foot dlameter with
the shell i tnoh thick, what force would it require to
told it feet under water? A, Yon can resdily mako
the calculation, The welght of the ball tends to keop
ftdown. The welght of an equal Yolume of water
tends to force It up, -

Iam anamatenr mechaule, and wish to make s cupo-
1s on & small soale for casting small articles. Could |
do It economically? A. Not unless you bave had some
practical experience In the matier.

Isthere s reward offered for an spparatos for deteet-
Iog cheating on the part of condugtors on rallways snd
strectcars? If so,by whom,and how much 1aft? A.
There s 5o reward publicly offared; but the managers
of rallwaycompanies will doudtiess be willing to com-
pentate any ope who brings them & useful tavention
for the purpose set forth in your question,

Would {t not be s good (doa Lo ure wolds for oastings
made out of wood and satarated with stilusto of soda?
A. No.

‘Where oan I got s book on ohemistey for beglnners?
A You wlllfnd notlees of publishors of suoh works fo
our advertialng colamuns,

J. 8. 8. anks: Iy it economy to keop 60 1bs,
pressure of stoam In bofler whon 4 Ihs, will do the work
required 7 1 am rosolog o steas grist mill sod 40 Ibe,
steam in boller will drive the rook | but 1 contend that
1t 18 econooy to keep @ Jba, Inboller, A, You do not
send suMolont date, If you have an automatie catoff
eogine, It would be more ceonomical to matntain the
higher boller pressure.

8. R. says: A man was killed in a well last
summer by gas. The well was completod, befog Iald in
brick and waterilme motrtar; the plank curbing and
pump were fixed fu the ssme, snd the well was proba.
biy alrtight, with the excoption of & vory small erack
between two planks, The first Cold snap that onme, s
sharp whistling sound could be heard, Our nelghbors
arp auporstitious, We thought the slr contracted in
the well and the outstde atr rushed Iu through the
crack., We placed straws ncross tho crack, and thoy
saoked dewn, Can youexplalnit? A, The erack probe
ably conneots with wome creviee Ui the carth, whioh
Qommunicates agaln with opie larger chambars or
onvon In tho groond  wud there hotog othor opuulogs in
otuer loealition, opportunity (e glyen for the wind to

bBlow through them,

erank, df ted from the rod,on the centers and
balf conters, and mesaure the distavces of 1ts face feom
the two lines, If they vary at d/fferent polnts, the
abaftisnotin line, and must be adjusted untfl the dis-
tances are the same for all points of therevolation.

Ihave heard engineers speak of workiog up Indica
torcards, What working up s there to dosfter the
card has boen taken? A, Itis ususlly desirable to as-
certaln the mean pressure, back pressure, point of cut-
off, ete.

H. B. asks: Is there such a thing as a
pickie orsolution, eapable of removing the sand that
adheres tolron castings? A. Place your castings io
equal partsof ofl of vitriol and water; aud after they
bave remained there two days, wash them with clean
water,and the sand will be removed.

A. C. says: I have now in use a steam
boller, 24 feet long by 4 Inches dlameter, with two 18
fneh floes; and [ want to puy Ia ita place aboller 10
feet long by 45 lnches diameter, with 75 flaes 3)5 inches
in dlameter, with s dome 3 toches diameter by 35 lnch.
o8 high. [ wigh to kuow if, with equal draft and set
\ing, the 10 feet Doller will make much more steam
than the long one,with less fuel. Idrive now 2 engines
wilh my present boller, 10x16 Inches, making 1€ revolu-
tions, cutting off at X streke: but I bave to burn tos
much fuel, Oneboller maker tells me that the short
tubalar boller will make more steam than the old one,
with & great deal less fuel, and another boller maker
#ays that the short boller 1stoo small and willhave to
be crowded too much to do the same work us the long
two flae boller. Plesse give me your opinion. A, We
advire you tocontinue to use the old boller as long an
ftisservicoable. We Incline to the opinion of “another!
boller maker.

G L. D. L. asks: What would be the
proper apeed of au emery wheel, 131nches la diameter,
with 2 tnches face, 10 do the most efficlont service with
safety? A, About 120 revolutions aminute,

J. B, P, asks: Would not a single oylinder
angine of such proportions as to allow the admitted
steam to expand to atmospheric pressure beas econo.
mical and effective, other things belng equal, as one of
ihe componnd system * A Yes.

J. A, says: I have at my honse a large un-
derground trick cistern. Water comes (rom s Frioch
roof, with the upper part tinned, sides slated, conduet
ors (bright ttn) Inslde to the ground, and glszed earthen
plpe in the ground, The water Is drawn out of & tight
brick box, serving as a QUiter, through a block tia pipe.
When the ¢istern was ballt, the top of the roof had had
soveral coats of lead patat. Ithen had all the palnted
tin and painied cAves troughs covered with one of the
patentod slato patots, which covers well and appoars to
bo s solid contlng, Tho cistern has now been In use 1
yonr, The water Is somowhat yellow and still tastes
alightly of gumonts bat is odorless and soft. Am [anfe
tn uslog the water for drinkiog without fearof polson
trom the roof » A, The water 14 probably affected by
particles diatntegrated from the brick and cement wor-
tar; probably thosand used In the mourtar was loamy.
We do not think that the load patat, if covered with a
ooat of slate palnt, aince beoome hand and frn, can
wuch affect the water. An additional Blter at the dis
charglog end of the pipe might be wesd 10 advantage,
and the present Alter cleaned out and sapplied with
new material.

J. T, J. asks: What is the percen of
power or (Bel loat by wire-drawing steam n-‘-.gzu.
pressare peraquare inch o8 Ie.” A friend contends
that there s uo lows, providing the engine v Jarge
enough for tts work, A. If you suppose steam of |
b, pressure: (1), To be expanded in the oylinder, so as
10 make the wann preasare 0 Ibs,, and (4) 1o be wire.
drawn, before admisston, to ® Ibs., and to bo used In
the eylinder without expunsion: The 1o from wire
drawing will be the difference 1o the smounts of stoam
required in thetwo oases, which yon oan readily ealon.
Iate forany given snse. Insuch & cass the loss from

over, the sleaut tanxpanded,an woll as wiredrawn, which
modifes tho 1o, thongh (¢ 18 always more eoonomical

wire- drawiog,

wire drawing would be exoessive. In goneral, how. |

I.E, W, naksa: How many square fest are
there 1o e apiral serow, windiog 5 times sround s shaft
15feet long and 5% foches diameter? Toe depth or
width of the screw 1s 8 fochios, and the diameter of
1erow und snaft together 19 Inches, About 101
squnre foot,

L. & J, nak: Should an srchitect charge
for extra work on a buliding ordered by owners but en.
trely outalde of spectfications, and not superintended
by thearchitect? We iave s case lo hand on our new
uffice, and think there Is no justica In the attempt of
thearchiteet t» charge for such service, not haviog
rendered any. The work disputed on iy sach ss the dig-
glog of clatern, cateh baaln, colling sround elevator,
overhead In bassment, Iaylng brick flooring, ete. The
verbal agreement was & certals parcentage on €oo-
teact prices. There ware uo changes (o plass or spect-
Seatlons to architect. We feel that. having ordered
and superintended the work curselves, we should sot
pay commissfon on 1f, Your ssawer will sctile the
question eatiefuctorily toboth of us, A, Youdo not
sy whether the architect superintended the butlding
generally. An arcaltect's commismion i divided nsn-
ally Into compensation for offize work sad for superia-
tendence, from 15 1o 3} per ceat for the former and §
percent for the whole, Ofice work s considersd the
faraishing of plass and specifications, sadsometimes
working drawings; (he pereentage for this shoald be
taken 0o the whole cost of the buliding, unless 50 grest
an sddition is made to It as te (nvolve the neceasity for
anadditional plag and speclfcation for sald addition
from other parties. Bat in respoct to superinteadence,
the case is diffareat; that part only should be taxed
whbichis actaally sapriateadad by the architect.

J.S.W. asks: | am constructing & bath
house (na rusning stream of freah water; csa I dulld
thefoundation walls and the bottom with bricks sad
common mortar, providingtuat 1 allow the mortar (n
the walls te thoroughly dry befors turniogin the wa
ter.so that it will be souad and substantial? I know
that there (s & eement ased for walls which are to de in
undated, batl desire to use common mortar if 1t Is
practicable. A. It will not be safe to use common Hme
mortar for beick work ander water. Yoo shoulduse &
goodhydranlic ce nent sud clean, sharp sand, free from
loam. Itwill be the most economical n the end.

If ahole of sb fneh tn dismatar be drilled through »
froah, grean ¥ (oeh plank, will {ta edges shrink? In
other words, will the holebzcome larger, or remain of
thosame siza ? A. The board will shrink withont ref-
erence to the hole, and the result will be that the hole
willbecome after the shrinkage somewbat nsrrower
but of the eame length as at first,

D.& W.P. E. say: Our houses are sup-
plied with water throngh a 3 foch fron pipe coated on
the Insfde with gas tar; but although the pipe has been
lald 2 years, the water, having little or no mioeral
deposits tn rolution, continues to taste very disagree-
ably of the tar, Can we plice any chemical sclution In
the tank supplying the water, which will remove the
taste yet not Dy tnjurious? A, It is doubtfal whether
youcan do suything that will be successfal with the
present prpa.

Webhave a (rame butlding, roofed with shingles which
have beeu opaned by the sun In large cracks; asour
mill fs close cnough to be barut If this dullding was,
wewonld ke to ark If there is any cement or compont-
tion with which to ll ths cracks, which will be fire-
proof and at the same time pot be dislodged by rais or
frost? A. There are several patent compousds in the
marke, which are safd to be efficacious In sach cases.

Wo bare an elllptical reservolr, 30s30 feet and sbont &
feet deeo ; the sides are composed of ordizary 18 inch
wmorwr wallhanked 0n sutside wilh dirtandcovereaon
fusids snd too with Roscndale cement (21 parts crment
tolof sand;: bat last wister the frostcercked off the
cement on the to) sud sides, making the reservolrieak
like a sfers. What would d2 dest to do to make It
tight? A, It will prodabdly be necessary to draw off the
water and relay tho stones.

G.W.C.says: G. N. S, ean straighten a

barrel by tiog sa spparstns something
ke s bow forshooting sn arrow. The cord Is to be
made of silk tdhread and quite fine. [Put the cord
through the barrel and strain It with the bow. The
barrel must be smooth and clean, Hold it up,and let
the bow hang ander the barrel; and you can easily seo
whore the crook s, and with & blacksmith's hand ham-
meor,onananviiorthe end of a hard wood block, can
stralghten your barrel.

(. M. says, in answer to H. E, K, who asks
for the best way to make putty of the colors of differ-
entwoods, walnut, ash,ete.: In my experionce, I bavs
found thatthe best way was 10 soften up white putty
with Unseed ofl, and then work In dry eolor or colors
unsil the desired shade Is reached. [t can de doneta
emall quasutities as it 1s needed, with very little troudle.

-

B. W, says, in reply to H. P.: If & mixture
in the proportion of a quarter of & pound of Miwe made
iuto a pesteand sdded Lo & spoontul of powdered alum,
be put into H0 gallons of water, It will soften the wa
ter,and precipitate vogetable and other matter.

J. H. says, in nrly to C. L, who asks how
(0 can green corn: The following method cannot de
excelled: Dissolve 3 08, tartario aold I & plat ot wa-
ter. O this solation, use one tableapooatel te every
pint of corn whila the corn Is at bolling heat. When
opened for useadd one teaspoouful sods to every three
pints of corn,

MINERALS, B1O.~8pocimens have been re-
colved from the following correspondents, and
oxamined with the results stated :

J. 8. MeC.~No, | 14 a readily fusible smphidole, with
sapecife gravity of 4 16, No. 31y specular tron ore.
No. 8 lsspecuiar iron ore lmbedded tn quarts —L. 8. P,
~The powdor conialne common salt and & sumber of
other substances (u small quantities. Itis uiterty mie
Tesn for the purposs for whioh 16 s sald, As It doesnot
preveut to the slightest degree the exploaton of thase
UghY olls, It sale sbould be reganded o3 crtwinal—~H.M.
#.—~Weare unable, withuut having the estire plaat, to
ldentlly 2,10 see wholher any aotics of 1ia possessing »
Ober had been taken Mibero.—G. 0. G-It 1a galens,
srantphide of load ~F. W.~1t consists principaily of
hydrated seaquioxide of Iron, with & small smoant of
#lllea snd clay., i)

parhaps
t doatroying tho favor of
1, What kind of sealing "l;‘l':‘

10 oxpand tho (oA than to rediice the pressure by | glass)ar? 1 bave lost ack

herfog to the glam, 2.
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108 Srientific American,
M e e ct— - -
L Ry 1, Ia the dissare oalied | Contormator, J, W. IRRTRRIUE e ko) Ao puly s doNv £ 152,010

among chioxens on the ? 2 WL It sroduce | Cooler, corpan, J. J.8levin.. 1040t
nn““p 2. Whatts the remedy therefor? | Cultivator and lmnv.oouuln » W. Bpurgtn,, 10001

Curtatn Axtare, 3, O Porkine, oo e
FIONS REOEIVED, Ourtatos, dovive tor drying 1eoe, L. Nolan, ..., 150,010

Bewing machine embrolderars, I M. Rose, 168,116, 188,117
powing wachine, wax throad, K, E, Bean (£, 5088
Sewing machines, operating, J. H, Rece. ... o M2
Sowing machines, operating, A, G, Brawer, R LE
Bhade cord fastener, M, Da Penhoel,.ios . sam

and drawer plate, K, 8. Hotham,, 152,00 | Bheop shoaring machine, A, ¥, Keonedy (f)iae s

The Bditor °' ‘h. BOIERTIFIO AMERICAN Du:::n. seouring knob r.oouw.J Knday.. m:m Bhoe blscking apparatus, B, Dutron, Jr., oo A0R,08

scknowledges, With much pleasure, the ro- | Drawing frame step, . ©. ll‘)c:oon( ..... rve 1008 | Buice Incen, making, ¥, X. Sl .. 1o 1N
PApe wing frame stop aydan (r), vt g0, L1 T " B

d" of w s &ad contributions g:vln: lmplmu!‘. W.Smith, . (et | Soldering, 3. W, Lamb i " ::ﬁ‘h‘:

Spark arrester, locomoltlve, J. K, Woolu .
Bpteits, rectifytng, M. Dondb. ... ..ovvveenns < 153,004
fipoke sooket, 8, Mitehell, . o 18201
MR LA
184,000
1807

Drawlag pia, W, Ester..

Kgg and frult earrier, W
Klevator for wells, water, W, lluon Xt
Rlovator, water, J, Chenoweth, ..., oo IB0 00
Kievator, water, B, Byane, , 108,080
Eogive balanced valve, llum c ll llulchlmon 100,950
Eagraving, faid for, T. DIfany. ..o cooovnnnn ceneny 1SR
Explosive or dynamite, C. L, lAluIn

« 1NN
o IR
« 182,008

«pon the following subjects :
On Tempering Steel and Copper. By J.S.M,
On the Nickel Plating Patonts, By A. D,
On the Atmosphere, By H. W.
On Moles. By W.S. N,
On Hardening and Tempering Tools, By

Baqusros, tempering bisdes .
Sunps, perforading, Klllworlll & Pnon, )
Srand and evaporator, O, 1D, Page........
Btarsolype componttion, Maorone ef al,, .
Steno, artifielal, J, L, Rowiand ... .coiuis cerer 15300

J. P Fare box, B W, Glilingham, 109,006 | Stove and furanoe, W, I, fIall, . o 158058
Y = Fertilizing compound, 8, D, hepar 180,01 | Stove, cooking, A. Tittel,. . I
Also enquirios and answers from thoe follow- | yirearm, bresch loading, A. Ksruts,, . 162,008 | Btove Mulng componition, E. 1. Ttichts 159,017
. Yirearm, breoch loading, O, Boell, .. vs 150,097 [ Btove pips flue, M, G, Johoson,......., 160,082

ing: Fire escape, J. I Gathright ..., " 1sa.e | Stove, reservolr cooking, 0. (. Wolfe, oo 168,144

AD H~W.EK—F.L-F. A R-W.D.F~AJQ Surfage try, W A, MUes, .....oovviiinnie o 158,000

Yire escape, A. M. Smith ...,

X M~A.D~R. Y. Fireplace, I, Mesks .. 158,009 | Taole, tolding, J. D.Hall......... o 152,900
— Flower pots, bracket for, M. D. . 5.0 | Table, troning, St. John & Rrasser., « 198,19
HINTS TO CORRESPONDENTS, Flattog tron, C. ABderson, ...oouioinensss . 152,900 | Table allde, extenstion, AL 2. B0dS ......oiiiiiinns 133,00

Fork, table, J, B, Smith ., Telographs, electric, Foote & Randa

Correspondents whose inquiries fail to ap-

Frult oan, A, Stewart (r).... 5,008 | Tilo machion, C, BLange. .....coovnvivanninrines LX)
W’hmm repoat them. 1f not thon pnb- Frult Jareap, G. ll.. Perkine ... 152,058 | Tobaceo eutter, T. H, Gregory « 1880
Jished, they may conclude that, for good rea- | yruit dryer, A. W, Sweeny....... el 18810 ;o.::. t:mur|:a£. :u::nl. ::;::
sons declines ress | Prait jarcap, T. Mpwell......... v 18807 | TO0l b0 O W ofeld ..o N
S them. The add Faraaces, boller, L, Steveas, ., 189,198, 154,125 | Tool holder for sharpentog, H. Barry.. v 152,961
of the writer should always be given. Furnace, puddiing, J. L. Ponnoek. ..o ysa19 | Toy, D, Mimteh.....oiciriiiaere Vo B .. 138,308
Enquiries relating to patents, or to the PA- | Gas retort, ete,, 114, J. Dunseith. e 185238 :m: 'eumr.J. no;-t:- ............ .o 152,95
tions, Assign Gate, tarm, A, MAl .o, . 150072 | Treadle mechant . L. 8p od . 15000
teutabllity of inven : me:;:. cag Geaerator, gas, N, H, Edgerton,, oo 188005 | Tack marker, F. Henry..ooooveeenne vee 152,048
will not be published here,  All such ques: | g, 0y nanes, polishing, J. Schunter. ... .cou.ns L 139020 | Turbloe wheel, S. Walton. .. 152,958
tions, when Initials only are given, are thrown | Gold, ete, from lead, separating, Webater of al.. 15318 ?n" u.lnun:. E. :I-OW:::' . vee 158080
waste basket, as it won Governor, E. Adams....... Sotesnesserh . 152,908 | Valve plug and sest, nes.....
into the ot, as it 1 fill half of Grate, ; s m"-.,, . 150,052 | Vehicle axle, Arsold, Chare & Anol‘.
our paper to print them all; but we generally | Grace, areplace, J. Bawden.......ccco.e.s .. 152,951 | Vehicle axie, R. W.& A. W. Daria.....

Ventllator snd chimney, Hinckley et al.......
Vessels, propelling and steering, J. C, Small,
Vislios, combination tool for, ¥, W, White,,..... 152,984

Grate for fireplaces, ete,,J. A. Kernoch
Gun loek, J. M. Griaham .. ooviiiniininns eee 152,990
Halter clasp, pastern, J. C, Ford

take pleasure in answering briefly by mail,
if the writer's address is given.

venves 152044
Hundreds of enquiries saalogous to the | geme, J. Thorates.... 15,99 V'm.bnch..l. B. Wardwell,...coveessnees 158,026
t: “Please to inform me | Hsme staple, J. Thoratoa.......... pLAE agon brake, Fulkerson & Guseman,. . 153,065
:oll’lo-h;g u: ”:Ilset lead, and the price? Hame strap sttachment, J. Thomnto 152,938 | Wagon, dumpling, O. Gunnuldson...... 155,071
e v Prioe | yemmer, tack, 5. BATKer........... 538 192,90 | Washing machize,J. C. 0

Where can I purchase a good brick machine
Whose steam engine and boiler would you
recommend? Which churn is considered the
best ¥ Who makesthe best mucilage ! Where
ean 1 buy the best style of windmills?” All
such personal enquiriesare printed,as will be
observed, in the column of * Business and
Personal,” which is specially set apart for
that purpose, subject to the charge meniioned
at the head of that column, Almost any desired
information canin this way be expeditiously

Harvester, Cornlng & Curtis, ..,
Hat troning machine, R. E.Srand, .
Hatchway guard, J. Wayland ..
Hatzhway, seif.closing, A, B. See
Hay loader, J. J. Gregory.....oovee
Hides, roftenlog, J. D. Marshall..,
Holsting machine, J. Bushworth.......
Hobps, catting locks In, Albertson e al.. ’
Horse power, 0. Himmelberger......... « 1
Horse shoe, indla rabber, A.J, Dean.
Hose attachment, J, Falrchild,.
House, portadle, J. W, Justice..
lce, production of, Newsham e al.
Indicator, M. H, Plper............

Wateh key, A, C. Norcroms ..,.

Wedge, expansible, R, Neabitt ...
Whaip forming mold, J. J. Bohler. -ee 153,041
Whip rack, Murpby & Wyckoff, 9
Windmill, S, M. AbbOtt, . ..0vivs eees 12503
Window saab, reversible, J. McNamee........c.... 153,100
Wire, stralghteatng and cuttiog, J. Greeawood,. 132,959
APPLICATIONS FOR EXTENSIONS.

Applications havy Deoa duly filed snd are now pending
for the extension of the following Letters Patent. Hear-

fron snd steel, C. J. Eames.. .12 toge upon the respective applications are appolnted for
obtained. Kfin, brick, J. G. Edetbart.............. - 158,901 | (88 days herelnatter mantionad:
Ealttiog barrs, sdjusting, G.c.w .. 152,968 20,398 —~BunoLar Prooy Sarzs.—J. B. Floyd, Sept. X
Knitting machiae, 3. T .+ 150,058 | ©/994.—~Doox Larom.~T. Slalght. October 2.
[OFFICIAL.] lantern, D. Lordon........ . 153,008 \'BION_B-G
Lathe tool post, T. and E. Bonner...... . 182,965 EXTE} RANTED.
Index Of Invenﬁonﬂ Lead, destivering sod refiniog, G. Luce.. 1+ 152,905 | 29,187 —~Can Covon.—~W,. A, Brown.
OB ox Lead, refining, ete., A, H. Everett.......... sevees VLSS | 29.1@, ~PLOW.—L. Green,

Leather, ¢to,, waterproofing, A. C. McKaight,,, 153,099
Looms, seloctor for hisir cloth, W. H. Drew,,.
Lozenges, shaping, T, RODEr 80D, curveinnss
Lumber setting gulde, P. Berry....

29,180, ~HOISTING AFFARATUS . — 1, Lemman.,
29200, ~SreuniNG VesaxLs.—F, E, Sickeln,
29,212 —8rnix6 HiNox,—A. Acker.

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

July 14' 1874, Matl bag, H. Gross..........oce.s 5 .o 152,046 DISCLAIMER,
:M‘I“ bag .;u:a;::.(:!. Dempsey. . ::ﬁ: 29,150, ~HOISTING APPARATUS,—J, Lemman.
AND BACH BEARING THAT 8 sale, L. OWosessnnss Seanssne - ! e
T Matches, makiog friction,J. J, Machade o 153,004 DESIGNS PATENTED.
[Those marked (r) are relssued patents. ) Medical compound, C. AUStD,..vvereeees .. 162,99 | 7.535.—~Bas Rerrer.—T. Kappeler, Cambridge, Mass.

Medical compound, S.Dixon..,,, w0 182,070
Medieal compound, H. M, Hoyt, o 153,078
Medical compound, L, Hutter,....
Medical compousd, J. W. Miller.......

7,590 & 7597 —~MUPPSs. ~ (G, H, Prindle, Phlladelphia, Ps.

7,588 to 7540, —Laxr Buackers.~F. R, Seldemsticker,
Weat Meriden, Conn,

7,541 to 7,540, —Canrers.~R. R, Campbell, Lowell, Mass,

Aloohol, purifying, L. Louraguy,. +e0e 158085
Amalgamsator, J. P, Comins..
Amalgsmator snd ore washer,

Ammo: 153,008

Mm'mﬂbco;:l.l’ xnuuu ....... R e POV extract, C. A. BIhl ... .. 153,033 | 7347. —Canrer.—C. 8. Lilley, Lowell, Mass,

Bale tie, COLIOD, A. BAIEWID......oooerimrrns Mercury, manipulsting ores of, .. 152,943 | 7548 & 7540, —Canrxrs.—D), McNatr, Lowell, Mass.
Basket, lower, Van Allen & Carroll........ ; Milaew and decay, preventing, Gender ef al.,..... 152,003 | 7530 & 7,551, —GrasswARR.~D. Bennett, Baldwin town-
Besm end protector, N. McLellan, MUK stratner, J, F. DonKID, .uuviiiversnesnsseans oo 162,961 fhip, Allegheny county, Pa.

Bed bottom, J, Harper........... Moldlngs, making metallic, W. H. Wiggin........ 168,028 | 7:852 t0 7.887,—Canrxs ~R, R, Campbell, Lowell, Mass.
Bedatead, cadlnet, C, A. Lelch..,. MOp BeAd, J. BIMPAOR..coesvrsoresseanrnns vearesee 158,021 | 7,558 & 7,580, ~Camrxre,~D. MoNair, Lowell, Mass,
Beef, cooked corn, L. p. Chemious........ ton, tr ing, A. 0. K dy (1) 5,971 | 7500 to 7563, ~CrxTER Preoxs.~J, O'Nell, 8an Francis-
Bell, door, W. E.§ Shavess Ores, mnplu.w . J. & 8. Willoughby 153,029 co, Cal.

Blige water gage, w. G. Contnn Organ, pueumatic action, T. Winans 153,148

Blower, steam, Smith & Harvey,, Packing, pleton, B. Wetherlll........ B LURE 1} TRADE MARKS REGISTERED,
Boller, sootional stesm, G. Higgt Padlook, F. ERRE......cvvens sAasbernRs .. 153,068 | 1572, ~HATS AXD CArs,—J, 8, Fayerweather & Co., Dan-
Boller, wasli, W, 8, Johuston .. Paper boxes, making, Keating et al (r).. 5,907 bury, Coun,

Bollers clear of scale, keeplog, W, Paper, perforating, L. A. Upson......... .. 168,024 | 1578, ALk, —~C. P, Hawkins, Now York clty.

Boller componnd, I. B Photographble pictures, B, H, Chian, 163,048 | 147 —~BRYERAGE.~G, N, Iriah, Brooklyn, N. Y.

Bolts, making split, 8, M. wn.u Piano sction, A. Moeller.,..... asohaa 152,912 | 1975, ~Frouvn, —Metsger & Co., Platte City, Mo.

Boot legy, cutting, D. Lynahsn .., Plano sound lasuistor, W. B. Miller . 183,101 | 1990, ~Grxx Parxr, —Woods, Son & Co,, X, Y. eity.
Boots, tacking, Thompeon of al. Plano #tool, G. A, Bamseyer,............ 189,014 | 1471 ~Croans.—C, Brewer & Sons, Boston, Mase,

Boots, lasting, Pocock et al, .., Pipes, ete., manutacturing, Blogham et al......,,, 162,961 | 187 ~Cuewixe Gusn~Curtis & Bon, Portland, Me..
Brush holder, Mason & Baker. Platon for steam oylindors, 8, D, Keena...,.....,. 168,005 | 1,579, ~Froun—DBaln et al, 8t, Louls, Mo,

Butter worker, 8. L. Latta 1,980, ~Curneny.~Hermann & Co,, Now York eity.
1,881 ~TonAcco.~Neck of al,, Chleago, 1,

1480 ~Dooxs.~MeNalr of al,, Phlladelphia, Pa,

Plane, L, BhANO. ..ooceinviiiinninnis PR LAY
Planter, corn, G. W. Brown,,
Plow, gsog, W, 0. M, Berry

[Aucvqr 15, 1874
e ——

1,000 ~K. K, Bean, llonou Huftolk county, Musy,, U .
Improvements in gas Hghting apparstuscailed ‘Bean's
Paenmatic Electric Gas Lighting Apparstus.” July
is, 174,

2089, —J. O, Todd, Toronto, Ont, Improvements in toy
guns, oalled “Todd's Improved Dog Gun.' July 18,
197,

8,000, W, Briggs, Montreal, Mentrenl Dist,, I Q. and
L. Senéea), Coteau 8t, Augustin, Hochelagh county,
. Q. Improvemont on manure and hay forks, oalled
“Briggs’' Combinea Manure and Hay Fork.™ July %0,
(LN

3,005 ~K. A, C. Pew, Welland, Welland county, Ont,
Improvements on post machines, called “Pew’s Poat
Conl Mashine." July 20, 1874,

8,006 G, Btacy, Montreal, Montreal Dist,, P. Q. Im.
provements on ehisel pointed cut nuila and machines
for making the same, called “Stacy’s Chisel Folnted
NalL™ July 20, 1994,

0,607, T, W. 8haler, Brooklyn, Klogs county, N. ¥,,U.8,
Imorovemonts on algnal lanterns, called “Shalor's Sig-
nal Lantern.'" July 20, 1874,

1,000, W, Baxter, Jr., Nowark, Essox county, N, J.,U 8,
Improvements on eompound englues, called “Baxter's
Improved Compound Eagine.” July 20, 1814,

1009, -W. E. Kelly, Now Brusswick, Middiesex coanty,
N.J. U, 5 Improvements on steam generators,called
“Kelly's Sectional Boller.”™ July 20, 1¥74.

807.~G. Forsyth, Seaforth, Haron county, Ont, Im.
provementein the facture of ploket £ called
“Forsyth's lmproved Wire Picket Fence ™ July W,
1w,

847, ~R. Dualop, S§t. Thomas, Elgin county, Ont, Im.
provements on steam and gas fitting wrenohes, calied
“Dunlop's Improved Steam and Gas Fitting Wreneh,"
July 2, 155¢.

8,672,~J. E. Harriman, Baogor, Fenoscot county, Me.,
U. 8,,assigoee of M. L.Norton, same place, Improve
ments on lath machines, called “Norton's Improved
Lath Machine.™ July 20,1574,

347~ /1. Palmer, Westminster, Middiesex county. Ont,
Improvements on & machine for destroylng potate
page, called “Palmer's Potato Bag Killer,” July 0,
ALIN

3,6%.—C, E. Patric, Springfield, Clark county, O, U. 8
lmproy on a machine for sowing grain brosd.
cast, called “Patric Brosdeast Seeding Mschine.™
Jaly 0, 1534,

3675.—R. Benner, Hamliton, Wentworth county, Ont,
Impraovements on the art or process of veneering,
called “Bennett's Now Process of Veneertog.” July %,
pLIL N

35%.—~A. McCannel, Caledon, Peel county, Ont. Im.
provements in self-openlog gates for rallway cross
ings, called * MeCaunel's Sell-Operating Rallway
Gate” July 20, 1874,

8471 —L. O. Cantin, Montreal, P. Q. Improvements in
machine for burnishing photographs, called *Cantin’s
Photograph Bu Isher." July 20, 1874,

36N —J. Rourk o gston, Frontenac gounty, Ont, Im-
provements in  mospheric engines, called “Rourk’s
Aut tic Atmospheric Bugioe.” July 20, 1570,

3579.~J. F. Statrs, Halifax, N. §. Improvemests ia
material for calkiog, called “Stalr's New Stock
Oakum.” July 0, 1874,

3,880, —T. J. Blake, Pittaburgh, Alleghany county, Fa,,
U. 8. lmprovements in the manufaoture of smooth
back shovels, called “Blake's Smooth Back Shovel.™
July 20, 15%.

8,681.- G. B.Cornell, Chicago, Cook county, 1L, U. 8.
Improvements (o wrenches for Inseriing bung
bush _ .ealled “Cornell,s Bush Wrench." July 20,154,

3,082, ~C, . Jerome, Chicago, Cook eounty, [, ,U.S. lm
provementsin moth proo( fur cases, called * Jerome's
Meoth Proof Fur Cases." July 20, 180,

8,688 —~R. P. Colton, G 8 Leeds » Ont.
(mprovements on harrows,cultivators, and analogous
implements, called “Gananogue lmproved Harrow."
July 2, 18%4.

8,084.~J, M. Foas, St. Albans, Frankiin county, Vt,, U8,
Iwprovements on rallway locomotive engines, called
“Locomotive Draft Regulator.” July 20, 1894,

8,08.~T, Ford, Platteville, Oxford county, Ont. Ma«
chine for cutting the tapering plug end of well tube
Joluts, called “Ford's Pump Tubde Joloter.,” July ¥,
.

3,086,—J, D. Richardson, Houston, Harrls county, Texas,
U. 8. Tmprovements on spriogs, oslled “ Richard:
won's Tenslle Spring." July 20, 1874,

8,087, —J. Ruthven, Lovis, Levis county, . Q. Improve-
ments on carbureters, called ** Ruth ven's Improved
Gas Machine.™

8,088, 0. K. Wood, Weat Cnazy, Clinton county, N.¥.
U.S, First extenston of No.2,5M, for“The Queen of the
Harvest Separator,” July 20, 1534,

8,680, -0, K. Wood, West Chazy, Clinton county, N. Y,
U.8, Seccond extension of No. 2,58, for “The Queen
of tho Harvest Separator,” July 20, 1874,

vertisements.

Book Page = = = = = = = 81,00 nllue.
luside Page= = = = = = « 75 contan lue,

Plow polot, J. A, Peek ...,
Pocket book, D, M. Reed...
Press, copyiong, P. 8, Abbott,,

SOHEDULE OF PATENT FEES,
On enoh CAYEAL.....coisrriricrcnsacncassussnsnsnnsnsesS1O
Ou oach Trade Mark, . $23

? Press, cotton, G. W. Grader e Sl
Can stopper, ol), J. ¥. Doukin........ Press, tobacco packing, M, J, Farmer,.. T &:“.‘:'l. :‘:. ehl’::::::n ':r -:l.hw“ (17 yoars). $13
Candy, manutacture of, D. G. Chase. 5 Printing, ete,, relief plates for, M. Joyece 183,080 | On appesl to Examiners-ta-Chief. ..
Canes, smbrellas, ete., ferrule tor, 0, M. n-m 153,125 | Propeller, screw, J.C. Crom,, 180,97 | o appeal 10 _ S
Car brake, T, McBride........ - Pump sttachmesnt, chaln, E, A Putn 153,108 | O spplication tor Retasue. $30
“Wn’l,' J.B. Bowman, mp.l'ohr' G el s e 152904 eansnconsrssrne EETT TP

On spplication for Ex of Patent
Ongrasting the EXtessloB.coccessnsansees
On ling & Disclatmer, .
On an application for Daln (3% years

Car conpling, J. Curmaa........
Car coupling, W. Coulter...
Car coupitog, J, J. Lahaye,
Car coupling, W. I, Wilson

Pamp, Meam vacoum, W, Burdon
Kadistor, steam, 5. B, Wilmot,,.,
Radiator, steam, 8. B. Wiimot,,

Engravings may Aead advertisements at (Ae same rale per
line, by masaurement, as the letter press. Advertisements
must be received at publication ofice aa ecarly as Friday
morning to appear (n next lssue,

DAVEE'S
PATENT DRY KILN,

olher
“"‘Kmu’fhou

uvuo.fr

Car coupling, A. Zeigler Rallroad switch, Adams etal.,.,. 153,032 Onapplication for Design (7 years)... e 813
Cur o . Ballrosd switeh, A. N, Rankin... FLCRET spplication for o >
« raliroad, J. Ceyze .. Ratlroad truck and locomotive, R. MoC ’ oA Destg (1 yoaI8) 2ru0esse 830

Hake, horse bay, C. C. Bradley........... 3 e 153583

CANADIAN PATENTS.

Bake, horse hay, D, P. Sharp... 152,50

M& L cookliog, G, W. White, a1 | List OF PATENTS GRANTED 1N CANADA
gister, hot sir, K, A, Tattle, 163,004

Relo, driving, 8, E, Mathews,, 153,008 Jury 16 1o 20, 1874,

Roof, fireproof, ¥. J. Hoyt.icvea 152,996

Boofs, battenlag for, A. P. Anthony.. 1282

30580, M. King, Mantua Station, Portage county, 0.,
U. 8. Improvements oh potato diggers, called
“King's Potato Digger.” July 16, 1534,

369.~L. Dauze, Montreal, Mentreal Dist,, P. Q. 1m.

Hoofs, compostition for, J. C,
RBoofing tile, L. Hamel .. v
Sed tron, Rathbun & Bhaw........ vees 153,018
Baddies, saloty stirrup for, T, Harrd

Hystt...

TO INVENTORS AND PATIHTm

An Awmerican

poduol noui nnlloll .
md s -? u:o mmun lounnn
lence In thn lne. ha :'
hine-making establishmeonts the hig lll -uld
pat would take up laventions of merit, be o
great service to Pateotess, Spocial, m uu . on-

ring tools preferred. A
wtosering (00l Prel e i 2 ve., Drotkiyn,&:

DISON’S INDUCTORIUM—A powerfal
clectrical induction.col for glvisg . U

ot -edlml .&gqig

DOLLARS. 0.0.D..l :y.ﬂgxa

Y 1-.-.-

158,074 provements on cookisg stove, called “Mechanle
:::'eom fastenar, O, B, Clark, .., oo 1538007 Stove.” July 16, 1874,
satener, D, C. Goodrich, 163,087 | g 000, D, Zelgler, Lawistown, MIfin count,
D, Bn " Y, Pa,U. 8,
:a:t‘:n::n.A. N. Rankin,,. 155,118 Improvements 1n Meohanical moy - ..c.lled
ML OB ....ciiinnianis A0 | wZelgier's Improved Mechanical Movemey "
Boalold, L. A. Sleepor.. 100,965 i 3 SCranaY
Beale beama, polse for, J ll mbu 152,93
J 1461, ~W. G. Dunn, Greensburgh, Decatar county, Ind.
Seatl for lawna, schools, ste., J. L. Ross 13,018 U. 8. Improvements on Joluts of rally tor n{ln”:
Beparstor, midditogs, Brennan et al.... » 153043 | ealled “Dunn's Adjustable Combdination Rallwsy
Beparsior midditngs, Drennan et al, (r).,,...., 80wl Jolat™ Julyis, 180,

- 8.
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THE

TRADE ENGINE

Nolsoless In o n-lluu Porfect
I workmaoship—all Hght paria
of Cast $teel,

Every Eugine indicated, and
valve corrected (o 'un the high-
eat attainable resulis

Warranted supertor 1o any
senil < portable Kogloe In the
marke

ucnd Tor Price List aod Cire

Ar,

Hmumw & Henongn

noog M'v'a Co,,
Daytos, Ohla,

The Amer) Turblue Water

ontly improves and sabmitted to
thorongh sdfentifio testa by Jamoes
mumn,u owing the following nn-
afloct the powar of the water
M Haed, (nlal the highest reaults ev-
ar known,
l'neun of Fant %.:l:: N, !u:
“n ounr of Wlo?. nte: &Y 14,
A fall NT Ay obtatned of
BTOUT, L & TEMFLE, Day-
ton, ()h|o.

n 7 000 ls
BL .;' ‘nlmgsulngnr. ,loquy -t

DVERTISENRS | Send Lwonty-nve cents to GRO.
ROWELL & CO,, 4 Park Row, New York, for lhe!r
Ww one Aundred pages, contatulng lista of 8,000
Bewspapers, and estimates showing cost of sdvertising,

MAGNETS—Permanent Steel Magnets

of any !orm or slze, made to order by F, C. BRACH
& C0., 23 Broadway, New York. Makers of the eel.
ennlua Tom Thumb sod Miniature Telegraph Inatru-
mants.

RISDON'S IMPROVED TURBINE,

llu the ::mut gatoand most dursble
ylelded the highest percontage of
llly whoel testod at Holyoke or else
1578, llfc 1036 1n, whesl foll
seven vighths ‘%, three
W, Apr, a1
ull gate ll pcr cont, saven axehl
ree unruu *S1, Ave eighths “38,
itional Information seut upo
o [ﬂlclllun to T, M. lmnmw ™ u.ua
Mount Holly, N. J,

Goof)ex"s Engin; & Mil Works,

MANUFACTURERS OF

First-Class Stationary Engines,

First — Wilh uula alide valve cut-off by Iap st X
wo

stroke.
Second—With tudexed cut-off valves arranged to close
atany part of stroke
Third — Steam Jack: ted cyllndan. fitted with patent
automatie ©

rnunmd lo an on“hl of coa
-lod hor-e oovcr. or 1o make

PORTAI LE I'(GIKB. of 8§ 10, 20, and 23

™ ;’5”; ulu’ EBS. COUPLINGS, FOUNTAIN
ENCH U1 ki ! SPRING GHIST MILLS AND BOLT-
NG APPARATCS.
CLECULAR BAW MILLS AND FIXTURES, BOILERS,
MILL MACHINERT, cmsas. ETC.

¥ State 'nl 18 wanted and Circulars free.
Addm in g
TER JO. COOPER malvz rro CO.,
unt Vernon, O,

MPORTANT FOR ALL LARGE CORPO-
RATIONS A¥b MANUFACTURING CONCERNS.—

BOOKWALTER ENGINK,
The lowest:priced good Bugine ever
coustructed; Holler and Engine made
of the best Charcosl Lron, 1 ompact,

bDatantial, sqonomieal, and waally
mansged; Hotler, Governor, Pump,
sod al) Trimmings complete for run
ping at low price of (boxing ex

cepled) :
a3 Horse Power . . . $250 00
S$00 00

O “

L Ihvlhrrr.lun Cars at Bhops,

JANES & FOOS,

108 Lrnxnry hrl:lr. Naw Yonx

'l‘ll!- CllA\l PI1ON Hll.V E R-: "ll- EL
SPRING MATTRESS, now greally tmproved, has
bnn Dbefare the publie for u"nr)'ul and contl
ur(‘llv 1ts unrivalled position In the trade,
Hlllﬂ' BED ever produced. It presonts tho rioh and
elegant sppearnnce of sflver, and (s tho softest, easlost,
ehu!wnt. and most durable Spring Bed In ‘market,
Wholly composed of tenaclous tempered steal » nu,-
#0 united that the pressure Is nnnl‘ -llolrlbulrS
atly lifted, curned, or rolled up Ilum sidea alike. No
frame, bo wooden AIALE, DO tow stufing, no straps. May
be used on foor withoul bedatesd, 0 under bed ro
ulred. Needs only Balf the thickness of halr matiress.
ore springs for your money fn this bed than In any
other. Unequalled for hotels, Any sizes maoe to or-
der, Send for p|Muv|ul elreular, Hetall price of dooble
Ded, $13, hh'ppm by single bed or quunlllr. Lo all parts
of the worll tharal disoount Lo the traite,  Wold by
leadiog dealors in all parta of the ountr: Rofur to
Pholps, Doremus & Corbett, J, T, Allen & Co,, New
York, Gould & Co,, Inllulnlpmn. Pa,, Glibert & Sons
Jorwien, Conn, Bowditeh & New laven, Conn., and
many others, CHAMBLON APRING MATTIERE CO .,
Makers, 206 Canal 5t,, near Droadway, New York,

l“()l(ul“l & l-‘l\l\llll\'(l MACHINERY,

Fixtures and Tools complote for making guns, sew-
fog m.rhluu oto,, to mudvr furnished to aorder by

rll) U\ & WHITKEY C0., Hartford, Conn,

IVIL AND \lm WANICAL EXGINEERING AT

J Tum Baysaxtaxn PorLyresonxio Ixsrirore, Teory,

N. Y. luatruction |rl{ practical AVaULAZes unsurpas .,
sed 1o thiscountry, Graduates obtaln axoellient posifion,
Re. npen- Sept. 16th, For the Anmul llu Hinter, contalin.
In‘; fmproved Course of Bty and full partloulars
dress Pnor (‘llAI(l,hN DROWNE, Direotors

MAHOGANY

WALNUT, HOSE, SATIN, HOLLY, SPANISH & RED
CEDAT, and all kinds of HARD.-WOODS, in Logs,
Plank, Boards and Veneors,

§ Extra choloe thirds-Eye and Curly Maple, ¥renoh
and Amerioan Walnut, and Ash Burl Vencers
Just rocelved,

Geo. W, Read & Co.,

MITL & Yard 18680 200 Lowis 8t., foot 5th & 6th Bts, E. R.,
New York,

A ¥~ Orders by mall promptly and falthfolly execu.
*.* Knclose stamp for Catalogue and Price List.

e
the

fOﬂ STEEP
AND FLAT

ROOFS.

ESTE'D 1856.

SAMPLES CIRCULARS
| READY RoorinG CO.OF N.Y

64 CORTLANDT ST

A Set of l" Steel Lathe I)ovs

an !,lo;lneh eReerstesassreserenssntetaressnann

READY
ROOFING

2a

EFFPPﬂ
28888

lo.r'&‘ w0 0. W. LE COUNT, Sesth Norwalk, Conn.

lw’l W'“' m-"" Time Stecter, apol:f o:
waichman '% olad, s the %amo’ reachee diforunt
Lations 1) . Sand 0
J. P.0, 8 'x 1,057, Bow
N, B—This two U. 8. .
using or selllag instroments 'ﬂ.lon au-

Wity from me will e dealt with sascording to
TKE FORMULA and Excludve Bxghts of

& valuable modldu for s
e THOH"O" Jemyvmc. n.

rice {
or

k

<9

r;»\%\
0'S PAT. BOLT CUTTER,

I"scnd for Hllustrated Clrcular, Olncinnsti, Ohlo,

5
3
A
©
-

H
s

any

ot
class W hNL

| Water Whe

INE COAL AND ORE COLLECTION for
Bnle. lov oru and coals {llustrate chlefly Ameri.
s. oals, lrons, Leads, &¢., some native
lnr. (L-ke Snpmor). Aud Gold, MOre than 20 States
Tarritorios represonted—all lsbelled, mlny uu od
or one thousand soecimens. HBoxed aud s
Ad ross Pror, I, STAFFORD, clnolnnuu onlo.

‘ Oto 000 vestod Moch& id '

particolars. TuMsnibos & &f,.mnnu.! w.u St

BLAKE'S PATENT
Stone and Ore Breaker

cruhumhm;gﬂnkummlg
o
N o mxn‘n loA‘a: =

N

Address  BLAKE

sl A DAY. Employment forall. Patent Novel-
ties, GEO, L. FELTON, 119 Nasssu St N.Y.

AN UNFINISHED IRON,

R
TWIN SCREW STEAM VESSEL, ba
l‘:om and water-tight oonpnrtnen(l: viag donbl.

Length betwoen Perpendiculary.......... 590 feet
Breadth of Beam,......... - R
Depth to Main Deek,.vouvuiass & . Ny
Displacement st 22 foet draught, « 6,000 tons,
Ares of Midship Section...,.. e B0sq.MX.
Number of Transverse Balkh T
EXGINES,

Two palrs, each palr driving one Screw.

Diameter of Steam Cylinder........ 72 inches,

“

Stroke of Plston, 45
Burface Condunnors, Bres.....uvyioisiess 13,560 aq, e,
BOREWS,

PRRAR R ARt rane feet

DIAOtOr. oo uvsrannrinne
Piteh ..
\iumbnrol ulldu kl

DOLLERS,
Ten In number ; Ordinury Horlzontal ¥ire
Tubular Type,
Total Hoatlng Surface.......... 4,000 aq, ft.
Grato BUrfeeo..ooviviiiiiinriins e

This vessel was Imrnnlod to booomplolod for the State
of New Jersey aaan [ronolad lans were prepared
and the work wax carrfed on uu ur the dln-:uon of
General Grorox B. MoULeLLAN, 1 All mate-
Is, snd the -mkmnrmlp wre .unun nﬁ to be of the
-t poulwnlo dosoil TG ‘
The funds kppro Il or the pu o-oooo
uno vulol nol 'ro Ini nunl.r 'D m‘ u'“""’"ﬁ"

u- h ul b u. e "“‘ﬁ ol
Jon VaRKEn ot.lrn- 3
C‘Aamuw Aln Dupb of Ne

HMN: ewre. W, W. BHIFPEN, u‘l B. Dov, of

Las bou: polnled to effoct such sale,

Hids endorsed “ PROPOMALS POR THE PUROHASK OF
INO¥ STEAMEN, OB OF PANTS THRAROF,” may be sddress.
0d L0 the GOYERNOK OF TUE BTATE OF N-JJlnlr
whom they will be received at Truvun. N J., untll l‘
a'clock ou the second da ovember nxt. at
which time they will be publicly open

Blankas lor'rmpou , And & ’lol contalnlog &
detalied description of the vesse u nuly «»Dnlucd
€Xcept as Lo armor and armament, may be obtalne.
n:nru.xu eliber member of Lhe Commision of lhc

= re

Perm nloa 10 examine the vesel, and to tnspect the
chmlm boobmutd (b r.londln. Urehnsers) «n

”hculon af the D ? e lhul»lp now lles, or

the (.onmluu nln r 10 the Commimion, who
Wil be pro Bibit duw wiogs, to explafn the
n'ncum of bhal) ud -uclt 0 give sny other

A FORTUNE ;o- ALL 0 the Rubber Stamp
UsIDOss, o
STESCIL AXD Sramr Wonxs, &Alu‘-'::-, 3‘5“"' v
‘47 A MONTH TO AGENTS, Address C. M
Liyixoron & Bpro., New _'_"" onl

AUOO'I"I‘ LATHES, for Broom, Rake, and
Hoe Haudles, 8, C. HILLS, B1Courtisuat 8t,. N, ¥

respecting the v
R, ﬂlmmton.
Conaulling Engineer 1o the Commiasion,
Hoboken, New Jorsy,

United States of Amerioa,

\ HINGLE AND BARREL MACHINERY ,—
Improved Law's Patent Skingle and Hesding rn-
ine, sfroplest and L in use. Also, Whingle l'"‘ tog
and Htave Jolntors, Btave Rqualisars, Hosding lll“«n.
Turnars, &o. Amlmu me?ma Co. Lookport, M.

OBTABI.! BTEAM ENGINES, (‘()HBIN
ing the maximum of efciency, durablility sod econ-
on‘:l with the minimum of welghl sod prics. They u'
aly and favorsbly Emown, more than 1,0 Dh-lu
use. All warranted Mllllvluly or uo mle. »wm-
ciroulars sont un -| leation, Address
™ (? HOADLEY 0O, Lawranes, Mass.

RON Hl(llmlfs-.( LARKE, Rueves & Co,,
FHENIXVILLE BRIDOE \Hﬁllkn Ofce, 110 Wal
nat Street, "nliadeiphis, Ps
Bpf(‘ll“!" -Accurate Workmanship—Ihanix columns
—Use of double refined fron, No welds, All work
done on the premises, from ore 10 fAnlshed bridges
ustrated Album malled on receipt of 5 centa,

Machinery,

Wood and Iren Working of every kind. Laesther and
Hubber Balting, Kmery eols, Dabbitt Metal, &0.

Sturtevant Blowers.

Of evory sise ang descriplion. constantiy ou sand,

Cold Rolled Shafting.

Beat and moat perfect Buafilog ever made, constantly
on hand In large quantities, furnished In any lengths up
uoun. Also, Pat. co-pun and SeH-o mu vymuhu

L pulleys, ete. ORGE PLACE
A it bors birsat. & |(n Reado Btreet, Nev Yor.

ngara Steam Pwmp.

., B. HARDICK,
28 Adama at., Broolln NY.

THE .lOll'l HARDICK

Niagara team Pump.
HUBBARD & ALLER, Brooklyn, N.¥Y.
UNCHING £or i Bt S CATPES

AIu(BH PM.RB‘
. Conx

DROP rnsm MIDDLETO

O0OD-WORKING H.A(,KINEBY GEN.-
Ities, Woodworth Planersand Rich-
wrigontFalint Tprovs Topcn Mnchizer,
Contral, comer L aiRB Y HUGG & RICHARDSON,

85 2 s20 per day at home, Terms Free. Address

Gxo. STixsox & Co,, Portland, Malne,

| :[ III H ] ey-WR IORUOC:‘I-lT
H

Brams & G/IRDERS

K Union Iron Mills, Pistsburgh, Ps.

The attention of Engineers and A:chllecu 1) enlled

1o our tmproved Wrounght-iren Hoams and Girders ( lv.
uﬂad) in which the compound welds Detween the &

gos, which bave proved %0 objectionabdle In uu

old mode of manufsctu nl. are entirely avolded, we are

rod 1o furnish all sizes at uma uuvonblcuun

%. nedelsewhere. l?ordeu:ﬂp gfng
Ctmeﬂ-. Kloman & Co, Unton lron mu- urgh, Pa.

’VJX4 x( v

Small Toels of all kinds: also GEAR WHEELS, parts
of uom.x,s. nd materials of all kinds. Castihgs of
Small La nes, Slide Reats. &c. Catalogues free,
GOODNOW vk WIGHTMAN, B Cornnill, Boaton, Mass.

ANKRUPT'S SALE OF HORIZONTAL
and Vertical Steam Engines. Also -e- nd second

band )uc tnist's Tools. Send for efren
THE YALE IRON WORKS, New ﬂnua.cou.

Todd & Bafl’erty Mnchlne Co.

ANUFACTUNRERS
The celeorated Orunc Variable Cut. nsmo‘ Lowe's
Patent Tubular and Flue Bollers ; Valve Sta.
gonz‘ry. uomlmnd Portable !nmu. Bollcn o( -u

MIl Gearing, St
Tow, ¥lax, aod Hem; Iueh\
B T ;‘“ lfnm”ﬂnu Coe M
Tooh lor Won m '-Vum

Differential mog
BABOLAI' 8T, NEW YORK,
+NEW JERSEY.

WARRBOO i
WORKS, PAT

Hm &nm R
8 AB?‘SI‘IIII' B AND sm\m.xgs\x
BTA\E Cuﬂggl JUU\TBR-S. EQUALIZERS, AND

BKADI\O TU
LATHE-For tursing all kinds han
dles and Cabinet work. Stmplest and best In uwe. We
mnnll::tur; s ful lne cl "ood And Iren Working
, Steam
B PRRILEY & VAIL: Lockport, . Y.

k‘OR LEGAL ADVICE CONCERNING
Infringements and Patents, cousult R, 8, MoMAS-
R, Counsallor st Law,0& 11 1 Nassau at., Room MW, New
York. Counsellor snd Advocate in Patent Cases.

SCHENCK’'S PATENT,

‘WOODWORTH PLANE‘}V

.‘{ﬁ“ﬁ: lnn'n?i“\'il &er::"'i[ﬁ rors

PATINT

OLD ROLLED

SHAFTING.

Ibe fact Shat this abafung Has 9 per osal groater
strength, & Aner ANIAL, and 18 Lraer VO KaKe,Luss augy ou-gr
lu use, rendors u undoabtedly the MOAL 060 40MIOAL

mo the sole manufaoturers of ne UNLARRATRD Uob-
8 PAT. COUPLING, and furnish Pulleys, Ko g
ot élu most npproni atylos, ¥ ll;t":mleﬁ on Appll«
on g
g Try strool, i and ln u

' w u o na lo: o by
PiRuces

lw.l. X,

OTIS, SAFETY HOISTING

mamﬂh R Yok °"
R. BALL & CO,

'xggl) WORKING IAOHIN ERY
heu, u mg:oil(a:l’ r.? ?r (“J;‘ él:ld u:“ Pn‘:l Nﬁ.

OBhabacrary at Noan enter, Now

'h .Wom.

'TONE SAWING MACHINERY.

Morriman's Patent Also, Nand snd Sleam

WDERRICKS & TRAVELLERS,

THOMAS ROSS, !(u(lunl \t
\ ASON'S PAT'T FRICTION ( LUT( 'HE”

Are manufsctored by Yolney W, Masson & Coy
rovidence, i 1. Agents, L, B, BROOKS, @0 ( T street,
Kow York; TAPLIN, RICE & CO., Akron, Onuto,

|P. BLAISDELL & co.,,

Worcester, Muss,,

Manufseturers of the Biaisdell )‘sum Upright Drils
nd other lubclbu Machiniate' To

EW & IMPROVED rA'i‘TZKNB —MA-
CHINISTS' TOOLS-all sizgos—al low prices,
K Gl bULlD.ﬂlolllM Jo M Ave., Newark, N, J

 Andrew’s Patents.

Ioluln-.“'.:lulo- Girsoved, or u-m Helm
..
Saloty luon VRl
| o ne hv-h.
.o'-.h-. i -. o llol

on bn u’&-nuu. ouble ll‘ Single, 149

oML TR Jo.e Aob gt tpien

a.ll k'a" nr-r‘o. Duruble, and Econsmical.

for Ul
M. U, ANDKEWS & BEO.
€14 Water Bireet, Now Tork.

NEW nod Jd-HAND -~
MABHINERY Bsend Tor Ciroular. Cuas, VLACK
& CO, W Vescy st.. New York.

LASS V\IOULD‘! for Fruit Jars, Lamps.

Botties, 1 Ink Standaete,, made by H BROOK K

15 yoars CON, WHITE AXD CENTER 5Ts., {, Vor suy
LLIng new o glass you will require & mould (0 _dle).

PARTIOULAR ATTENTION pald to MOULDS for

INVENTOMS, BSeud model or drawing ; inclose siamp

ICHARDBON, MERIAM & CO,

Manufscturers ul o lateat iproved Patent Dake
cia” ADG Woodworth Flaning Mechines, Matching, Seah
aud molding, Tesonlng, Morusing, Boriug, Stapiug, Ver
tical, snd Circulsr He-sawlog Machines, saw Sills, u-
Arbors, Beroll Saws, Ealway, Cutof, and Hipsaw Ma-
chines, Spoke and Wood Turnlug umu and various
otuer kiuds of Wood- ~WOrking Mschihery. Cstalogues
and price lists seat on spplication, Manufsciory, wor-
cester, Maas. Warehouse 1% Liberty at, New York. 11

O AMPLES OF MACHINES, TOOLS, and

lMl‘LkML\lb. recalyed, umuuca, and orders
taken, « PAXTON & LU, Vickaburg, Miss.

52400 Yearly to Agenta. 54 zew articles and
ha beat l‘-nuy hpcﬂn America, with
Swo $5 Cb Famlly d 1, 300 BEc'way, X. X,
Prize Plcturesent fron! An
The Tol] Ga-te ! [n,.cnloul em! 50 ohjects to
Gnd! Address, with stamp, . ABBEY, Butislo, N.Y .,
PATENT

Planing and Matching

and u.wu c8, Gray & Weod's Hurn,ldl-om.g
nd other vood rking machine
B A WOODE MACHINE (0 tﬂlclbcr'.y at.
Send for Clrculars, ete. 167 Sadbury s, 80!
TEXT JULY, A WELL ENOWN I-‘lRM
of Engineers sad Machinery Agents, with large
connections st bome and abroad, will open & ground.
fioor Waredoose. Baving wizdows fronting Quees Vie-
toris Street and Csanon Strect, Cuity, Losdon, England.
The firm Is P’ d 1 accent the ageacy for special
machinery, s, etc,, and to exhidit & cholce selection
of these lnd ol -nrllng models, Advertizers' trayeiers
canvass Great Britaln and the whoie of Europe, For
terms, apply 10 W, P, Box 73, New York Cuty.
Bought, sold, asd introduced.
PATENTS F. T. H. RAMSDEN, Mechantes
Esgincer, Bryan Block, Cateago, 11
HUSSEY'S xTnonu.
New and Original D«Lr- W.-r:ln
Scale Drawiags, sod Detalls for al
= Styles of low.priced 80.. #, with
:w Scations and Cost. Just Pud
. Boyal quarto. Post.pald, M.
WOODWARD’S 1000 WoRxTYe DRawives
¢ Plans, Detalls,
NATIONAL Specifications & Estimates
ARCH[TECT XLYE DOLLARS, post-
pald.
MONCKTON'S NA .\'AL>£I|! D.H-m post
STAIK-BUILD 5
MONC IN'S NATIONAL ﬁlx D.n.r-. post
SO PSS ISV o
ORANGE JUDD CO., 245 Bmdwu. N.Y

The publishiers of the SCIENTIFIO AMERICAN have
neted ar solicttors of patents In the United States and
foreign countries for more than a» quarterof & ceon.
tury. More than FIFTY THOUSAND {(aventors have
avafled thumselves of thelr sarvices. All patents se-
cured through this agency recelye a special notics in the
SCIENTIFIO AXKRICAN, which frequcutly attraots purs
chasers for the patent.

Inventions examined,and sdvioe asto patontabllity free

Patents obtained lo the best manner, and with as lit.
tle delay as possible,

Caveats preparcd from elther model or drawings, and
filed In the Patent Office at short notice,

Special examinations as to the pateatabllity of Invens
tions made, at the Patedt Office, on receipt of model or
drawing snd description; cost for this search and re
port, §5,

Trade Marke,~The uccessary papers for securing
protection to manufscturers and merchants (n this
country and abroad are prepared at this ofice.

Destgn Patetita, for protecting srtists and designers
Of any Bow Ornaments work, are quickly aad cheaply
obtalned through this 0fcs.

Copyrights obtatned.

Forelgn Patents are solistted I1a all countrigs where
pateat laws exisl. Pamphlets, contalnlag the cost aad
tull particalars, matled on application,

Canada Patents.—~Canada 14 0ne of the Dest countries
for patents, The cost depends upon the length of time
for which & patest is destred. Full particulars by mall
on spplication,

We sball be happy to confer with lavestors, examing
thelr models and drawings, and advise with them as (0
obtalnlog patents withoul cousultation fee. Every
Kind of taformation pertaluing to patents, st home or
abroad cheerfully given,

Send tor pamphlet lwpuu.

W tur btalol

ing laws and full

N & €O,

W”un oK P“’:’;_"‘?::." "'::ml m
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Sientific Amevican,

[AuGusT 15, 1874.

e

Advestisenuts,

'—m....~--ﬂuﬂ.lll-&

Pages = » » = = = 73cents a llne,

McHafie Dirget Steel Castings (0.

CASTIN
ur, guarantes .) m iand o Tcn'"e
m’;:,‘gm:m u{w Inrh  An lavsinable Sab-
ive I'lx")l GHT IRON FORGINGS

m-m-—- rate per iteie for Expentive g e ereat strength Is required.
the lester prems. Adrertisemen TR Sa EYRLANA AXD LEVANT STRERTS, PHIL-
-“” ‘. o a8 carly o m«' t‘llla\- g~ Send for Clreular, Price L Int, &c.

-

a Ratcbet Alurnmu. waich may be
places where there Is not room te revoive lhe ote-p
A dlight Dack asd Mh motton will drive the Mt in o
onl. The Fesd 14 made of Liguem Vite, the Ball of
Rosewood. and all the working parts of Cast Steel. It

. superior ip every respect to
oay haer W ”':;hse“‘ R“ ﬁua-{n Dealers

THISISA BARDER'S PATENT III'I‘ BI!A('E
wita

P
cannot otherwise be had, we will seno one by marl, pre-
PAIG on tecelpt o¢ the regular price, $. It weigin 25
ande, and OAR Do seat 1or 2 cenis Lo Any place In the
Fu MILLERS FALLS O, 33 Beekman
§t, New York,

0 NEARLY DOUBLE your steam power,

ve fuel Alno, address
namullmu,lm‘u TALLANT, Burnington, lowa.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B Frawsu, Ve Pt LML Avtex, Pres't.
J. B, Pinnce, Sec

PRATT’S
ASTRAL
IL.

Safest and bat O1] ever mlde—tmrm in u ump—rot
e everswl co,
Estadblished 2"40 M8 Fuiton lxml \

* BLIND SLAT REGULATOR.

A msefel szd orzamental invention for
reguistiog the siats on window bdlinds.
Holds the slats securely In aay positien,
and prevedta them frow raitliog or fall-
fog sown. O or loose dlinds msde per-
fect, by stmply Sttirg one Hezulator to
cach section of A bilnd, which can be
easlly accompliiabed by any one. No dblind
is perfect withost It. Price per g0z a:
Brass, $1.95; Sroszed, §3 0; Nickel Pla-
o, 8. Secd for some. Agenis wanted
everywhere. Clrealars. J. T, O'DON-
OGHUE, «8 Pine Strees, New Yors.

Asbestos Materials.

ASBESTOS R()OPI\G. PAI\TH (HME\T‘S ROOF

CUATING, Hu . & W, HNS, ¥

MAIDES LANE canr . Sole )hnmu:uu'e
bu ished 1

BESBEMER
Steel Wire Ropes

IMPORTED TO ORDER.
One third Seronger than lron.
S, JUSTIC

ni
14 N, b, Philacelphis—a2 O, Sew

ork,

r\(:l\f-‘ﬂ AND BOILERS—New and Sec.
4 oud Hasd, lMortable and Sullcnu Wonderfully
cheap, and ull-hcuun Gusrantee ;or description,
RGOTeas BISGHAM & RIVH, Ol City, s

STATEMENT

OF THE OLD AXD RELIANLE

TRAVELERS.

DIET SEMIANNUAL STATEMEST OF TH
~‘ TRAVELERS INSURANCE (O\Il"\:\’

Haxrroxs, Coxx.,
ASKETS

retate owned by e comdany
'n u:'l' rud hands of o,
. N L Wmorigages real estal
Defarred prossiome...............
*ued l“ e
reoeivahle
¢ tm::un eovefLment bon
WA eIpal bante
Mﬂv.“ nluu sed busde

JULY 1, Il

e slowke 0
tow Aswets 4,937,176 u
.y LIABILITIRS,
e d Sr d not due : s 1371
e e iasanads o Sevprimeai. . P 1
0190 358 -
SErPIng A8 repaeds poliey bolders SO06S. 422 6N

OGEYERAL ACCIDRNTY Porgorps &
T IAE yoar or mo
writien by Aguats, withont gl .y i
Lore awep Exnowsesr ixsr
Rawen, of o forsy
Ample security, defniv contract, low prem ;

nid

lume

JAS, G. BATTERNOY, President,

RODSEY DEXNIS, secretary, »
Joux K. Mommrs, As'y Secretary,
S Naw York Ofce WY Broadway an

'll ll“l\}.

> -
{58 Water Wheels
- v
( { . .‘\5 "
$ 1S More than four times as
‘g\ ’ & 5 many of James Leftoi's Tme
Jet l\z s roved Double Turbige Wa
'5; 3 | of Wheols in operation than
‘ =}y Any other Kind, 24 sizes
h 2 \ S made, ranginge from 5% to

" Im‘lnn dinmeter, under
hosds fram | to O fool.
Supcessfal for every pur-
e. large new pampblet,
f lbe Duest ever puhll-hm
contalain 18) pages and
over ® ano ilustrstions,
sent free 1o parties inter
estod in water cultr
JAMES LEFVEL & CO.,
Springfield, Oulo, & 109 Lib-
erty St New York oity.

1HE HEA.LD & SISCO
Patent Centnfuﬁal Pumps

L & HORIZONTA
Mrst l’nml ums 8t Now Orleans, ¢ lurlnuun ‘and New
York., “Medal ru Speatal Award," Amerioan
natitnte, 1879,
Perfeot uulhcunn guamyte d.
durable, popular snd successful Pump known, for Paper
Makers, ¥mncu Contractors, Briok Makers, Distillers,
ete. Nm;u with esgine on frame, couu-h-lr, at low
figures, for Wmcn:{ dredging. lrrigating, ete, [llustrs.
ted mmphkum ) refercaces 1O parties actually using
the Famp. o1 the strom, u ible testimony.
Address B D, SISCO & C 1dwinsviile, N,%.

SCVOI =20k FOOJW

XTRA NEAVY AND INPFROVED PATTER
l.l'C:L~ W, POND. M \\l l-‘A(,‘l‘l RIZR.
WA ELR’)U.'

rr. Mw
RERT ) "8 o L.

LF" Lathes, Pianers, Aﬂuq Milis, Drilin and Gear Out

My a Specially.

AMERICAN SAW (0.
TRENTON, N. J.
GREAT REDUCOIION = PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1w, 1874,
= Send tornew Price List, 3

The cheapest, most

IDDER'S PASTIL JE—A Buro Rollef for |  e#~ 1

Asthma, STOWELL & CO, Lmrlunumn \|n--.

TO INVENTORS
AND MANUFACTURERS

of the 434 Banivt of (5 American Inatituts,
of e ity New York, brg to annoutncs, that the Exbibition
aidings on 3 and 34 Avenoes and &34 .—m CAth Btreats, will b
spem for the recvption of hoavy Mackinery Angpuet 1Tth and for
wilar artiches, Avcust Thet, 16T, The Kxkiplisen will be formally
1
to sell tho IMPROVED

$20 SHUTTLE? SEWING MACHIND,

tho only practival, low-priced *Lock Stite Iu"%\\'lxnu
Addross JONNSON, CLARIC

A MONTH TO AGENTS

Machine ovor iny entod.
& CO., Boston, Mass.; New York City ; l‘m-bug
Pa.; Chicago, 111,; Louisville, Ky., or 8t Louis, Mo.

v PE.

John W. Mason & Co., 43 Broadway, New York.

THE AMERICAN TWIST

DRILL CO,, Woonsotket, B. 1., are

pow the $0l& owners and manufac-

turers of the colebirated

DIAMOXD SoLin KMugy WHERLS,

F g Ilustrated Catalogue of Em-
P .ry ‘\lweln. Machinory, and Tools

*

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS ;

N.Y.Steam Engine Co.

98 Chambers St.
New Yons

ENGINE LATHES, DRILLS, &c. Send for Price ulll.
NEW HAYE

N nuiurﬁorg"“.
Crane Bros. Mfg, Co.,

JOISTEN Gz

Machinery,

v 0 nnmmor Ad—v;iuln:;;f;nt. Addrom
Nox 'nu ‘Hew X ork oity.
IMPROVED 1r4.
DOUBLE ACTING
BUUKE1-PLUNGER

SteamPumps
vuﬁ;:‘;{i‘ﬂoﬁk \mabm'

C. HENRY HALL & CO,, 20 Cortiandt 8¢, N

. THE PULSOMETER.

Tho stmpleat, most durabls and efiective
Sreax Puxr now inase, Will pnmp gmtr
or muddy water withont woar or injury to
1ts parts. It cannot got out of order.

Branech Depotn:

11 Pemberton Square, Roston, Mass.
12757 Market St Philsdelphin, Pa.

% Wells Streat, Ch

Routh Western Exposition, New

€11 & 518 Nortk Second St.. St Lonls,

SNL CORL LZOPARD & DTITR ST PWW
=
[3 Enmes and Boilers, £ £
iy = 2.3
oo :I;a'g:
% oW

sm!onnry and Portable. to &0 n l’ lmu in Stook
lho.Clmlu Saw Mll s and Pow
RIE CITY IH()\ W()BKB. Erte, Pa

PI‘lIlllllg Press e,

Agents or Sulesmen, having bad cxpeﬂonco with Ro.
ury' Prosses, plesse ndoress i‘ LL, Danbury, Cr,

PLAIN, ENCAUSTIC,
AXD
MAJOLICA.

9 ANDERSON. NERCHAN1

v 300 Pearl Bt N, X,
§#~ Circulsr furnished tru

NOYE'S
Mill Works

are the largest In the United States. Th unn Barr
Millstones, Portable Mills, Smut Machines, ers, Mil1
Picks, Water Wheels, Puileys and l)unn:. umulu
sdapted 0 Sour milly. Send for catalo

J.T.NOYE & nu\“nnnu N.Y.
THE TANIT
EmeryWheels

STROUDsame (RORLaD,

“
THE EMERY GRINDER,”
A Mechauieal Journsl of general (nierest, tssncd month-
7oA the pominal price of 3¢, per annum
Tois Paper in the best tmediam for reschin
Machinists, Hallway Shops, Saw Mills, an

‘l‘om:den‘!
0od au
Metal Workers generally, belug mslled pmu-ps‘ld o
Buyers using Mower, A monthly edition of 6 RUSTAN.
teed, Adaress E TANITE CO.,
Stroudsburg, Mounroe Co,., Pa.

PORTLAND CEMENT,

From 'he best Mlgﬂ:‘wgtmugsg. {or sale
BAN Cug 81, N,
A Practizal Treatiioon Cement furnishied tor 45 canis.

GREATEST INVENTION of the AGE.
ELECTRIC & VAPOR CHAIR.

ee -.c Ying sod description In the “ Sclentific Atmo-
rieas March 7. The greatest known esre for rhes
matiem lnd sciatiea. No physician should be without
obe. Bend for vlrrul-r

+ B. TOWNSEND, Sore AGxxT,
Madical lntlllule 4 Cumberiand 84, Brookiyn, N. Y.

KEYSTONE PATENT FORGES

(FAN BLAST)

Portable or Sta-
tionary, for Hand or Power. Best
and Cheapest for every class of
work Keystone Portable Forge

\

Large'or Small,

tion,

DNGINES AND BOILERS, New and Sec.
ond Ihnd. Puublo and Stationary. For deserip.
OODWIN & WHITE, Ol City, Ps.

DAMPER

REGULATORS n B 8 T GAGE “COURS,

MURRILL & KEIZER. 44 Holllday St. 8alt.

\*EABL\ 1000 NOW IN Usa—sl:li'-
4L\ FALO PONY PLANEER—will earn {tself and
expense of sr:-:lu in eight dny‘. Fnee n'nn .

$145 esch. for

:lflebn‘l‘ed A;l";lillr l..u.'1 er, T ; lll.;ld ﬂ’l' ol
escription, un o, neludiog 20 o
lnunl&bla Fre ‘%'r ork ne. Free lo:.l

Addres Grumm V'ARR M-nnhcum-r of Mechanios'
Tools and Light )hc.nnm. Buffalo, N. Y.

GEORGE BARNES & CO.,

Manufacturers, Syracuse, N. Y.

FOR Q’I‘El' L ﬂlA\il’i Pattern L--m-n-
llurnlngnunm tr -duu-- ' New Yonx StExciu
iy t" ¥, 0, Box 518,

NEW YORK STATE FAIR
ROCHKSTER, SEPTEMBER W18, 153,
Steam power furnistied for the exhibition of machinery
fo wotion. Coplex of the premiwm s and reguiations
forwarded by mall on application.
ENTRIES CLOSE AUGUST a1
Address

ORES," 51 Nassau 8¢, =8

BTATE AGRIOULTURAL F‘N IETY,
bany, N. Y.

No 98 cm[ﬂs st

hl’ﬁ JB?\W S(ov.

Co., Philadelphia,

H.8. MANNING & CO0., Agents,
xnu.r,m N.Y

Ay ARE SAME PRICE OF

HOUSTON'S PATENT
TURBINE WATER WHEEL,

Blmplest, Strongest, Chenpest, Best,

i sl Holyoke, In
Mon gave (he

ulnanlullv-l H'nn.!n’..'.; 'r
application
ulln LA
LL & wou
{Wl" WORK n’”“-

Bal ¢ Wisdonota,

Worici ng Almlelu

Au lnvnr-uu Mash L, o7 Woo
J.7, WI ‘ND.N. ";v‘n"r:'v‘llm:‘d.,.t-)

Send tor Otrew - |

\l ANDARD HHI( K \l\‘ lll\l-

\lmlﬂ hv
« M. WILES, Grasay Polnt, Hockland Qo
l‘» l'v gine) ot sl irick Machbines good |..|:
end 1oy Cut sod Price Lin,

A.N.&W

sayibhing

S""SEE EMERSONS INSERTED T.00THED SAWS

oLl %
Wi WE WARRANT THEM SUPRIOR oOOTHED SAW S -

S~ SEND TOE MERSONFORD &8 BEAVERFALLS P2 FOR

Rifles, Shot Guns, Revolvers

of eve "Hx d. Bend stamp for X'Iluh-!rd Price List Lo
Great Westorn GUN WORKS, Fittsbmrgh, ',

| PORTLAND CEMENT

A 'msation) I ealise v—-don»'IY-nlo),.j'.,'
B L Merchant & Co. WBoulh M New York

Aadress JUM \ BUEBLL WS BUNE, ma
gt drven, or T TAbery Bv Jaouigetan
Wiieels sud 'll'v l:.y oconveylng |mwc| ot
Bend for Ulrosisg 'hE distancos.

BORING AND TURNING MILLS.

PATENTED APRIL 1, 151,

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENT mv@m YEAR.
VOLUME XXXI —NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
10 snnounes that ob the fourth day of July, ¥, &

new volutce commences, It will continue to be the aim
of the pubishers 1o render the contents of the Bew
volume wore atiraciive and useful than any Of Ita pre-
droommore.

The SULENTIFIC AMERICAN Iadovoted to the inter
e ts 0f Popular Belonce, the Mechanle Arts, Manufae-
tures, Inventions, Agricalture Oummercs, and the tndas
trial pursuits generally ; and 1t s valuable and Instrue.
tive not only ts the Workshop and Manufactory, bul also
in the Hounsebold, the LiNrary he feading Room.

rhumn

crserarsnseansenes B0

Une copy, One year. .
Ons copy, six month
One copy,funr montha
Ono copy of Belontino Amerioan for one M‘“
one copy of engraving, “Men of Frogrem™. .

One copy of Bclentifio American (0 one year And

one 0opy of ~ Bclence Bacord ™ for 10.....e AN

Baanit by postal order, Arafl oF express.

The postage 0n Lhe Sclentiftc Americas ta five conls
per quarier, payable at the office where recetved COahe
ada subscribers must remil, with subscription, 3 cenws
oxirs L0 pAY postage.

Addressall lotiers and make all Fost Ofice orders asd
arafis paysbie to

ww

87 PARK noe 99 York.

[‘lIF " Belontifio American liprlnwd with

AR, KNKEU JOINBON (,'8
Loinbard Bis,, lmllmo,pn 3 ""o




