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UTILIZING WASTE HEAT FROM STEAM ENGINES AND
BOILERS,

Mr. J. H. Ellis_ of Springfield, Vt., has recontly made some

interesting experiments in uti g the heat that escapes in

the exhaust steam from engines, and in the smoke from steam
boller farnacos, The appuratus used, and the results pro
duced, are illustrated by the aonexed engmvings, of which
Fig. 1is a perspectiv
the arch boilers and chimney flucs. He used for the purpose
the horizontal tubular steam boiler, A, F
in diameter and three long, with th
one inch in dinmeter; the fire box, €, being under the boi
and the smoke returning through the flues

view, and Fig. 2 a vertieal section of

eon copper flucs, B

ELLIS' METHOD OF

with this boiler an engine, with cylinder 13" X2{", running
350 revolutions a minute. This engine was geared to a der-
rick, o that it raised a weight of five hundred pounds five feet
in one minute,

For the purpose of using the cscaping heat from this engine
and boiler, he placed another upright tubular boiler, D, in the
flue of the chimney, the base of the flue being enlarged suffi-
ciently for the purpose. This boiler was four feet long and
nine inches in diameter, and had seven copper flues, E, 17 in
diameter. A spiral coil of copper pipe, F, was placed inside
this boiler, of sufficient length to extend from one end to the
other; one end of the coil passing out at the top, and the
other end at the bottom of the boiler. The diameter of this
coil was8”, and the diameter of the pipe of which it was
made was §. The upper end of this coil was connected with
the exhaust pipe of the engine, so that the exhaust steam
was compelled to pass through the coil to eseape into the
atmosgphere,

The boller, D, was fillod with the bisulphide of carbon
(which boils at about 110° Fh.) and it was connected with
another engine, of the same size and style as the one used
with the' steam boiler, and geared to a derrick in the same
manner,

Having raised the pressure in the steam boller to 45 pounds,
the steam engine was started, raising with the dorrick a
welght of 500 pounds, the exhaust stesm pussing through the
coil of pipein the bisulphide boiler in the manner described,

In five minutes after the steam engine commenced running,
1he pressure in the bisulphide boiler went from 0 to 80 pounds

| strted, geared to a derriek, and commenced rais

2, twelve inches |
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totheinch. At this time the second or bisnlphide engine w

it

g0 we!

00 px 18 in the same manner that the

gine was

g, The two engines were kept running simultaneously
two hours, and during this time the steam engine made
45,000 revolutions, and raised 500 pounds 450 feet, while the
bisulphide engine mudo 44,000 revolotions, and raised 500
pounds 528 fect. Tho pressure in the steam boller ranged

frc
d the pr

70 pounds to the inch, averaging sbout 45 pounds,

ire in the bisulphide boiler ra
60 pounds, averaging about the same as that of tho st
boiler. The temperature of the smoke on leaving the flu

+ [ of the steam boller did not exceed 800 degrees during the
Ho connocted |

trial

The exhaust steam was perfectly condensed in the coil,

| But as the bisulphide

1 from 80 to |

| 83 per Annum.,
| [IN ADVANCE)

ne labored under precisely the
same disadvantages that the steam e y

gained by the use of the former was not s
These 4 seen running, or further particulars
in regard to them obtained by applying to Joel A. H. Ellls
Springfiold, Vt é
This invention has been securcd through the Seientific

nging

American Patent Agency by four distinet letters patent. It
has ulso been patented in forelgn countries through the same
medium
e — e —
Lumber Trade,
Some idea of the magnitude and importance of the lamber
trade in the upper Missiasippi and its tributaries may be

STEAM ENGINES AND BOILERS.

formed from the following figures: The logs cut last winter

and all its Iatent heat imparted to the fluid that sur led
it; and the temperature of the water discharged from the coil
did not exceed 108 degrees, being reduced to that point by
the cold bisulphide constantly pumped in at the bottom of
the boiler around the lower end of the coil. The heat of the
exhaust steam being applied at the top of the boiler, & press-
ure of 60 pounds to the inch was obtained, before the tem.
perature at the bottom of the boiler was raised a single
degree.  The vapor of the bisulphide of carbon was con.
densed in o short coil of copper pipe, immersed in & tank of
water, and pumped back into the boiler continuously during
the trial, with no porceptible loss of the material.

The amount of fuel consumed in getting up steam from
cold water and running the engine during the trial, was §
pounds of wood and shavings, 6 pounds of charcoal, and 12
pounds of anthracito coal; and 60 pounds of water were con-
denged from the exhaust of the steam engine, in the coll of
the bisulphide boiler,

It will be seen by the above statement of facts, made from
data furnished us by Mr, Ellis, that the increaso of power
obtained from a given amount of fuel by the use of the bi-
sulphide boiler was 115 per cent,

Mr, Ellis statos that owing to the fact that the engines
used had no cut-off yalves, and had ports too much contracted
to exhaust freely, and also becaudo the amount of friction in
the derrick gearing, which was new, was very great, the
amount of power doveloped and usefal work performoed, was
not a8 much s it would have been with more perfect engines.

1 in round bers 100,000,000 feet, or 20 per cent
less than the yield of the previous year. The stock on hand
at the commencement of the season was 80,000,000 feet, about
the usual quantity. The St. Anthony i d
for 110,000,000 feet, 15,000,000 were sent to market by riverand
the balance not stacked was sold in Minnesota and lowa. On
the St, Croix and its tributaries, 73,700,000 feet were cut, and
this large figure is 40 per cent beloy the production of 1865-69.
With stock on hand 73,000,000 feet old logs, the total at the com-
mencement of the manufacturing season Wwas nearly 154_).000,-
000 feet. Of this amount 40,000,000 was unattainable in the
pineries; 75,000,000 was manufactured on the St. Croix, and
at Hastings, Redwing, and Lake City, and the balance,
83,000,000, left for exportation, At Black River the logs
sealed excoed those of the Upper Mississippi and its tribu-
taries by more than 30,000,000 feet. The Black river is thus
at the head of all the districts on the Mississippi river.

HAILSTONES.—A writer in Nature says: * Huilstones are
frozen d and & droy ling igh & vacuum
would of necessity be spherical; but in falling through the
air it must tend to assume the form of least resistance, what
ever that may be. 1 was told many years ago of hailstones
which had been picked up and found to bo of the form of
Mini¢ bullots, 1do not voueh for the truth of this, but 1
think it likely; the Minié bullet was, I bellove, the nearest
spproach to the form of least resistance that the inventor
was able to arrive at.”




~ idea prevailed for more than a thousand years, and the four

q 4
on of hylrogen.
i o |
ort Among the Greeks, six
“before Christ, the opinion was defended that
‘water was the first and fontal element of all matter, Aris-
totle regarded it as one of the four primal elements, and this

elements—fire, air, earth, and water—were supposed to be
materials from which all matter was formed. It was «up-
posed, however, that these four clements were, to & cortain
extent, mutually convertible, and there were cortain facts
which made this appear very possible, at that date, Heat
converted water into steam, which to the unclents was equiv-
alent to air; and the frequent evaporation of water from glass
vessels seomed to convert the water into earth; so the four
elements were mutually convertible,

This idea of the conversion of water into earth prevailed
until about 1770, just one hundred years ago, when Lavoisier,
the French chemist, applied the balance to the solution of the

“problem. It had, however, been known that when water was
placed in o retort, and evaporated, there remained behind a
small quantity of earthy matter. If the water were poured
Lack and distilled a second time, the quantity of earthy mat-
ter increased ; so the third time, and this continued until the
distillation was complete. Lavoisier provided himself with
an alembic which was hermetically sealed, and into this he
introduced three pounds of water. He repeated the distilla-
tion for a long time, and found that at the end of the opera-
tion he had twenty dramsof mineral water; but he found
that the alembie and the water had the same weight as be-
fore. On opening the spparatus he discovered that he had
not lost any of the water, but the alembic had lost the twen-
ty drams. Scheele, a Swedish chemist, analyzed the earthy
matter left, and proved it to be of the same material as the
glass. On repeating the experiment of evaporating water
from a silver vessel no earthy matter was produced: so it
was clearly proved that the earthy matter came from the
vessel and not from the water.

The application of the balance to the chemical investiga-
tion, in the hands of Lavoisier, laid the foundation of the
present system, not simply of chemistry, but of the sciences
based on it. Cavendish proved water to be composed of
oxygen and hydrogen.

Water is the most important and remarkable of all com.
pounds. It covers three fourths of the earth's surface, in the
form of oceans, lakes, rivers, snow and ice. As vapor, it is
ever present in the atmosphere. It occurs in animals, the
blood containing seventy-nine per cent, and tiu.s muscles sev-
enty-five per cent. In fact, a human body is three fourths
water. Plants contain from twenty to eighty or ninety per
cent. None of the =solid rocks are free from it, and some of
them—as gypsum—contain twenty per cent. At 3120 Fah,,
water boils, passing off in the form of vapor, but it evap-
orates at all temperatures. Water has a great capacity for
heat. A cubic mile of water, in cooling one degree, warms
3,076 cubic miles of atmospheric air to an equal extent, and
& cubic yard of ice, in melting, cools 1,000 cubic yards of air
from fifty to fifty-two degrees Fahrenheit. We have water
playing the part of an acid, in combination with a strong

base. It isin the condition of acid that it attacks the quick
lime and slakes it. We have the water again occurring in
the form of watery erystallization, in solid substances, which
sssume & crystalline form when separating from water, as
alum, gypsum, and many other materials. We have it again
as a solvent, in which case it exerts a weak affinity for the
sabstances involved. The water dissolves not only waters,
but gases; in fact, it is & universal solvent. Natural waters
are never pure, owing to solvent properties. Atmospheric
waters, the snow, the dew, the fog, take up certain impurities
before they reach the earth. They sbsorb a certain*portion
of oxygen and nitrogen ; they wash out the dust floating in
the atmosphere, and near the seashore the waters contain
common salt. In some cases we find sulphuric acid, and in
others asmmonis.

WELLS.

Terrestrisl waters are still more impure, When the water
reaches the surface it is absorbed by the porous strata,
The charncter of a spring will depend npon the strata through
which the water has percolated.  Our common wells nre sim-
ply holes dug down through the strata, Water takes the
charncter of the esrth through which it has passed, The
earth’s crust consists of strata, different kinds of rock, sand-
stone, limestone, and slate.  Some of these are porous, others
are impervious to water, xo that we may have in different
points many different kinds of water occurring in as many
different layers. In Dboring an artesian well, we may come
aeross water charncterized by salt, At a still greater depth,
we may meet water which is quite pure. The artexinn well
1% simply s boring made down through those different strata
to reach water of s desired quality. One of the most cele.
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red S.S'lpim! doep, but no water would
that hins

L) co. At St Innﬁu, the doopod" 5 artaninn W
ever beon bored wis 8,881 feet, or early two thinds of nmile.
It wasa failure, howaver, as the water obtained would not
tise o the surfuce. Tn many otlier loealitics these wells
have been exeeedingly successful. In onses on the desert
they have ndded greatly to the fertility. In Algiers and
other loealities, they have been bored with great success,
sometimes producing natural and at other medicinal waters,
At Tours, in France, the artesian well is sometimes closed by
leaves which, when finally brought to the surface, are found
to come from a region 150 miles distant, the water having
come through subterranean channels,

Owing to the solvent power of water, spring and well
waters always contain more or less mineral matter.  Where
the rocks are chiefly composed of silicious minerals, we have
very littlo impurity., In New England, the waters generally
contain nearly three or four grains of impurity to the gallon,

WIAT WATER CONTAINS,

We sometimes find in water organic matter derived from
the decay of vegetables, and certain gases, oxygen and nitro-
gon—in other words, air; but the air which is digsgolved in
water i richer in oxygen than the atmesphero. This seems
to be a wonderful provision of nature for the support of
those animals that breathe by the means of gills, Fishea
derive their oxygen from this gas, which is dissolved in
water; and, although its volume is only one twenty-fifth the
volume of the water, still the supply is sufficient te support
thisz animal life. In wells we have also nitrates, and ammo-
nin salts, produced by the decomposition of animal matter in
the soil ronnd our dwellings, '

We get an approximate idea of the quality of spring water
by the density of the precipitates contained init. Pond, lake,
and river water is partly supplied by springs, and partly by
water which has simply passed over the surface of the earth,
and not through the porous strata. Consequently, this water
is purer, generally, than spring water. Some of the purest
waters that are known are lake waters. There is a lake in
Sweden the water of which is found to contain only one
twentieth of a grain of impurity in a gallon, Water which
is in motion, as river water, often contains suspended impuri-
ties, or mud, which it has no opportunity of depositing; buy
wlhien the stream becomes quiet, the mud is deposited, and
the water becomes clear. The waters of the Mississippi
river contain forty grains of suspended impurities ina gal-
lon, and it is estimated that 400,000,000 tuns are carried to
the Gulf of Mexico annusally. By the Ganges, 3,668,000 cubic
feet of earthy matter are carried annually to the ocean.
In fact, it is by alluvial matter—mud transported in this
way—that the entire State of Louisiana has been formed, by
the encroachment of this earthy matter upon the waters of
the gulf. We find also living organisms—plants and animals
—oceurring in greater or less quantities. There is a popular
idea that you can find these animals in a drop of any water.
This is untrue; but by causing the water to pass through a
filter we can obtain them,

The waters from our rivers and lakes, on reaching the ogean,
evaporate, leave their saline matters behind, and eome back
in the form of rain or snow; and every time the water makes
its journey to the ocean, it carries with it its little cargo of
matter, and in this way the ocean becomes salt, It might be
supposed on this account that the ocean would become much
more galt in time; but the ratio between the quantity of
water in the rivers and the quantity of water which is exist-
ing in the ocean, is such that the change must proceed yery
slowly. It is estimated that thirty-gix enbic miles of water
flow into the ocean every day, but it would take 30,000 yoars
for all the water in the ocean to make the round once, to go
back to the land, and bring its cargo of saline matter, Sup-
posing that each gallon of river water which comes to the
ocean bring six grains of impurity with it, it wonld take
36,000 years for it to be increased in the ratio of #ix griins
to the gallon. The probability is that the solution of saline
matter took place much more rapidly in former ages than it
does now. It is pretty nearly washed out of its dusl now,
and earried to the ocean. Inland seas which receive rivers of
n congiderable size, and at the same time have no ontlet, be-
come much more concentrated than sen water, owing to the
evaporation. We have saline waters in which common salt
predominates, some of the most remarkable of which occur
in this State st Syracuse, and in the Onondagn galt reserva-
tons we have brine from which enormous quantitios of sult
are manufactured, Nine million bushels have been manu-
factured In n #ingle year, the impurity consisting, in this
case, nlmost entirely of salt,

At Bt, Catherine's, in Cannds, we have n water which
containg Inrge quantities of chloride of ealeium and magne-
sium. There is through the valley of Samtoga o bresk in
the stratn,  Below the sarface of the earth, many hundred
feet, in u porons Inyer of sandstone, This comes to the sur-
face farther north, where it receives pure atmospheric air,
and this, passing down through the sandstone, dissolves the

brated of these wells is at Grenelle, Paris, 1,600 feet, or one
third of & mile, in depth. As the water which rises in this |
woll hias itx gource at o remote distance, where the porous |
strata which bring it are more elevated, the water rises eighity |
feoet sbove the sarface, The yield in that well Isninety cubie .
fest por minute, The tempersture is eightytwo degroos {

Fahirenheit, The deepest well in Earope—at Rochefort—ling | ho said was now coming into use, in which a sponge is made
s depth of 2270 feet, or more than one half mile. At Louls | to do the work.] For domestic |

ville, Ky., n well has boen bored 2,086 feet deep, snd another
st Charleston, B, C,, 1250 feet deep—both of theso welly
being miners] water,

Attempts have been made to obtain fresh water by boring
in some of our Western Btates, In Colurmabus, Ohlo, & well

saline matter, takes up the earbonic acid, and comes up |
through the eartls,

PURIFICATION,
,
Whoere water 1 used for washing, as in woolen mills, in

dyeing, ote,, it is extromely important that it should be com
paratively pure,

Varlous methods hiave been resorted to for
Its purifieation

[The speaker liore exhibited a filter, which

wurposes, the wator of hill-
v Walls nre nhjl-('llﬂllllhll',(Lh llu'y
sorve 1o colloct what sonks from the soll, and in theso wators
nitrie neld nud decomposed nnhma] substances nre almost nl
ways found, It is found thaut the waters of artesion welly

wldes i nlways tho best.

be b t into contact with the air. \
are preferable for city supplics, As to the charaeteristic

water, first, it #hould be of low tempurature, not o
forty-eight or fifty d ; it should be frae from , 0X-
«copt, perhaps, a saline taste, and o slight p
from the presence of earbonie acid. Transpareney is pot so
important, as water may be considerably colored, und yet bo
free from injurious ingredients, Itis not so much in the
quantity of impurity as the quality. Five or six graing of
lime or magnesia in water renders it unfit for cooking. For
ten and coffee, howaver, it is found to be an advantage to
have a small quantity of lime in the water. A person of
delicate taste can detect the presence of lime salts in water
when it exists in the proportion of only two grains to the
gallon. Certain waters in almost every region acquire a
specinl reputation as tea waters, Old inhabitants in New
York remember the famous tea pumps, one of which was
gitunted in Franklin street, where a boy was kept pumping
ton water for the neighboring inhabitants. Another was at
the corner of Reade and Center streets,

ORGANIC IMPURITIES,

It is the animal organic matter in water which is objection-
able, not the vegetable, Tn many cases living vegetables are
our great safegunrds. Many lives have been saved by the
action of vegetation destroying decomposing animsal sub-
stances, Sonkage from the neighboring dwellings adds or-
ganic matter to the water, which has germs of disease.
Analysis hardly detects it. Sudden outbreaks of dysentery
are produced by this cause. Before New York was supplied
with Croton water, it was visited by epidemics believed to
liave been caused by defilement of the wells then in use.
Cholera, although it does not originate from this cause, is
chiefly disseminated by impure supplies of water. During
times of its prevalence it has been noticed that where fresh
water is abundant, no deaths of any consequénce occur.

The evil from which we are most likely to suffer is from
impregnation of the water from lead. There is hardly any
kind of water but has some effect upon lead. Pure distilled
water attacks it rapidly; water containing some lime salts
attack it less rapidly. When Croton was first introduced,
owing to the aqueducts being freshly built, the water was
much more impure than at present, and it was then noticed
that it had but little effect wpon lead, but as the water be-
comes purer, we are in more danger of its contamination.
Several other materials have been suggested as a substitute
for lead pipe. Galvanized iron pipes are open o some objec-
tiops. Glass pipe has been suggested, but the Inconvenience
of introducing it is a serious objection. The best pipe is
that made of tin, surrounded by lead, the water being en-
tinely protected from the lead.

The lecture was illustrated by numerous experiments.
-

Why Soup is Wholesome.,
Physiologically, soup has great value for those who hurry
to and from their meals, as'it allows an interval of compara-
tive rest to the fainting stemach before the more substantial
beef and mutton is attacked, rest before solid food being as
important as rest after it. Leta hungry and weary merchant
or Inwyer rush in medias res—plunge boldly into roast beef,
and what is the resnlt? The defeat is often as precipitate as
was the attack. When the body is weary the stomach must
be identified with it, and cannot therefore stand the shock of
some ill-masticated, half-pound weight of beef. But if a
small plateful of light soup he gently insinuated into the
gystem, pourishment will soon be intraduced, and strength
will follow to receive more substantial material.

e SN ™A A
Burns and Scalds,

S. B, Judkin, M. D., of Cuba, Ohio, writes to the Journal of
Materin Medica:

“I have treated & good many eases of burns and scalds,
and to my entire satisfaction. 1 dissolve white lead In flax
seed oil, to the consistency of milk, and apply over the entire
burn or scald every five minutes. I have been in the habit
of using a soft feather to apply the liniment. I have used
this preparation a great many times in the fifteen years of
my practice, and have never been disappointed ; it gives re-
lief sooner and is more permanent in its effects than any
preparation I am acquainted with,

I think that any one testing it will be satisfied, It shonld
be applied often, and a full dose of an opiate will be advan-
tageous if the burn is deep.”

- t —_—
Singular Mode of Deotecting ¥reaud,

A lnwyer in Providence, R, 1., was r«-von.lly,nn behalf of
the heirs of an estate, contesting o will which ho Eelioved to
hnve been forged. His clients were confident of the Justice
of their elaims; but the instrument was apparently all cor-
rect, and the prospeet of setting it nside looked very dubi-
ous,  The pretended will was written under the date of 1855,
and bore the stamp, “A. P, Co.—Superfine.” No paper but
that of the Agawam Company of Mittineague benrs this
mark. The lawyer conceived the idea of writing to the
officials of the Agawam Company for information in regard
to the paper, and had the satisfaction of learning that their
first paper with that stamp was made and sold in 1800, which
proved that the frandulent will must have beon written ot

least five years aftor its date.  Of course this dissovery wet
ted the maotter,

= prpp— .

Tue curious fuct, that a needle or other stoel wire inserted
in a lving body will immediately becomo oxidized, while, {f
the body be dead, no oxidation will take place, was recently
brought to light by Dr, Laborde, of Parls, This is n llhll])l.ov

contaln no oxygen. To make these wators useful thoy must

test an to whother death has taken place, and will be nvaile
blo in canon of tramece or catnlepsy, X




TSRS e BT

FEBRUARY 4, 1871.]

THE YEAR AND THE DAY,

Our satellite the moon has this remarkable property, that
it turns on its own axis in precisely the same time that it
takes in completing a revolution round the earth. The re-
sult of this is that men have been known to state, with an
air of selentific resenrch, that it does not turn on Its own
axis ot all. But flat experimentum in corpore vili, for,ns
Herschel remarks, if & man will only walk seversl times
round a stick, with his face always towards it, he will find
from the unpleasant sensation of giddiness that he has boen
rotating on his own axis also,

Now, the earth moves in o most confusing munner round
the gun, It rotates on its axis nkout 865 times while it re-
volves about the sun;if it were oxactly 865 times, the year
would be difficult to manage, on account of its not boing
readily divisible into months or other periods. But it is
about 365} times, and, to make the confusion worse, it is less
than this number by an insignificant fraction, which will
make itself known in course of years,

If we were to go back to the earliest correct, or moderately
correct, notion of the length of the solar year, we should
probably find it among the Chinese. But in their case it is
impossible to tell what is false and what true. If, however,
we are to believe their historians at all, we shall have to
allow that in knowledge of this sort they anticipated Euro-
peans by about two thousand years. The Chaldeans and the
Egyptians were very early in the pursuit of astronomy, yet
quite modern in comparison with the Chinese. In Europe,
the Greeks, at an early period of their history, were aware
that the revolution, called the solar year, occupied about
3653 days, but for a long time could not arrive at a more
exact determination, and it was not till 140 B0, that any
accurate idea was formed. At that time lived Hipparchus,
otherwise “the Father of Astronomy.” He pursued the
science in Rhodes; and by comparing his own observations
of the summer solstice with those taken by Aristarchus about
140 years before, he arrived at a fairly correct result; in
fact, whatever inaccuracy there was lay chlefly with Aris-
tarchus. Modern investigations give as the exact time occu-

pied by the earth in moving from a point in the ecliptic to
the same point again, 365 days, 5 hours, 48 minutes, 49-62
seconds.

The Romans seem not to have had the advantage of even
the imperfect knowledge possessed by the early Greeks; and
as our calendar has come down to us directly from them, it
will be our object to examine the development of their sys-
tem. At first the moon was their guide.

Romulus instituted an arbitrary year of 304 days, contain-
ing ten months, and commencing with March. Numa, find-
ing that this was so far from the length of the solar year, and
that consequently the seasons occurred at different times in
different years, added two months, January at the beginning,
and February at the end. Here, by the way, we may mention
that in 452 m.c. the Decemyirs altered the order, putting
February between January and March, Numa’'s year con-
tained 354 days; and the superstition of the times caused the
addition of a day to make it an odd number, which was con-
sidered more lucky.

Thus the year became 355 days. This was known to be
too short. Numa therefore ordered that every other year a
month should be inserted between two days near the end of
February, which month should consist alternately of twenty-
twoand twenty-three days. Butnotwithstanding this clumsy
arrangement, the year was still nearly a day too long, for it
was brought up to an average length of 366} days. Lastly,
this inaccuracy was to be overcome by the omission of one
intercalary month in twenty-four years. This was pretty
sccurate, and might have worked well, but it was left in the
hands of the pontifices. Some say that they abused their
power over the length of the year to serve political or per-
sonal objects, It may have been from ignorance or careless-
ness; but certainly when Julius Cresar, ns pontifex maximus,
examined the state of the calendar, he found that winter
months had crept back into sutumn, and the heat of summer
was raging in the months of spring,

At this period he called to his aid the astronomer Sosi-
genes, by whose advice the so-called Julisn Culendar was
framed. The lunar year was abolished, and with it the con-
fusing arrangement of intercalary months. Ciesar ordered
that the average length of the year should be 805} days;
and. to effect this, decreed that every fourth year should
contain 366 days, ths others 865, so that there would at first
geem to have been very little change from that time till
now. But sgain the pontiffi interfered with the working of
it. The Romans had & peculinrity In computing intervals of
time which may have caused o mistako In the arrangemont of
the leap years. They always counted intervals us Including
the extreme limits; that is to suy, they would call the 5th
day of & month the 84 before the 7th; we should call it the
24 before it. At nll events, the pontiffs, instead of manking
every fourth year, made every thicd consist of 8006 duys.
The error thus introduced was gradually correctod by Augus-
tus; it was not large, and therefore ho had ot to resort to

‘the violent meagures of his predecessor Juliug, who made

the year of his reformation consist of 445 days, which truly
e aat confusion.”
mﬂ;m are necessarily of different lengths, but they
might be more evenly arranged. They seem to follow no
tht of the littlo rhymo, which every ono is sup-
now. Had we recvived the Julian systom unal-
fle poew sbout tho thirty and the thirty.ono
| over have been noedod. '.l{ba original distribu-
‘such that the months were alternately composed of
‘aud thirty days in the leap years, and lo the other
“wan taken from February, which was always
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| regarded with #pite as an unlucky month. Thus, July con.
[ sisted of thirty-one days, August of thirty, Accordingly, in
| the time of Augustus, gross adulation caused s day to be
| taken from February, the poor, unlucky, but ill-used month,
and added to the one which bore the emperor's name,
merely that his month might not be shorter thun July, his
predecessor's, The emperor may have been grotified by the
attontion, but it s hard that we should suffer for it,

The Julian method was nearly complete; the year thus
established was only 11 minutes 10485 seconds too long,
which amounts to a day in 120 years,

When the Julinn Calendar was instituted, the vernal equi-
nox wus fixed at the 25th of March; and had it not been for
the slight error in the length of the solar year which re-
sulted from the arrangement of Sosigenes, wo should proba-
bly still have it on that day, As it was, however, the equi-
nox receded ; and at the Council of Nice, in 325 A.p,, it was
settled that the 21st should be distinguished as the day of
ita occurrence, And herd it is remarkable that no correction
was made which would prevent further recossion, and abso.
lutely fix the equinox on the 21st. The existing calendar
was very convenient, simple, and acourate, as far ns tempor-
ary results; but the error induced must have been manifest ;
and it must also have been clear that in every four centuries
the geasons would be one day out of place,

The necessity of reformation was felt by the Venerable
Bede as early as the eighth century; it was subsequently
recommended to the pope by the philosopher Roger Bacon;
but the first attempt at correction was made in the fifteenth
century by Pope Sixtus IV. To assist in this he invited the
great astronomer of that time, Regiomontanus; but by the
death of the latter, the project was not carried into execution
until the accession of Gregory XIIL to the pupacy. His
system was as follows: The Julian plan of intercalation was
adopted, with the exception that the first year of a century
should not be asleap year unless it were divikible by 400.
Thus the length of the year was brought so nearly to exacti-
tude that in a period of three thousand years the error
amounts to less than a day, which is certainly of no great
importance., This reformation was made in 1582; and itis a
curious coincidence that whereas the Julian Calendar was
finally drawn and fully written out by a scribe named Fla-
vius, the Gregorian was published and explained by Cla-
vius.

The reformed or Gregorian Calendar was almost immedi-
ately adopted in all Roman Catholi¢ countries, and the sea-
sons were brought back to their original places in the year
by the omission of the ten days which had accumulated since
the Council of Nice. In Scotland it was adopted in 1600, and
in the Protestant States of Germany in 1700. In England
the vor populi was so strongly opposed to change that no
alteration was made until the year 1752; and, indeed, when
the change eventually came, it brought with it a most ridic-
ulous outburst of popular ignorance. The 2d of September
of that year was followed by the 14th; so that the eleven
days, which was the amount of difference between the old
style and the new, were emitted in that month; and the
lower orders of the nation, under the impression that they
had been unwarrantably deprived of something, clamored
vehemently but fruitlessly for the restoration of these days.
At the present time Russia is the only European country
which adheres to the old style.

All things considered, our calendar seems remarkably sim-
ple, and, for all human purposes, sufficiently exact; but, in
conclusion, we will quote a passage from Herschel's ““ As-
tronomy" with reference to the system adopted in Persia;

“ A rule proposed by Omar, a Persian astronomer of the
court of Gelaleddin Melek Schah, in 1079 A.D. (or more than
five centuries before the reformation of Gregory), deserves

system, every fourth year, only postponing to the thirty-
third year the intercalation, which on that system would be
made in the thirty-second. This is equivalent to omitting
the Julian intercalation altogether in each one hundred and
twenty-eighth year (retuining ull the others). To produce an
accumulated error of a day on this system would require n
lapse of five thousand years; so that the Persian astronomer's
rule is not only far more simple but materinlly more exact
than the Grogorian."'—Chambers’ Jonrnal.

- - o
Spontancous Combustion,

Tnstances of spontancous combustion sre so common now-
a-days that we cannot help thinking that peoplo are becoming
more careless than they used to be, or else they are jgnomnt
of the nature snd the eanses of this kind of combustion, The
latter, we doubt not, is more frequently the case, and this is
onr rengon for taking up the subject here,

Our renders are sware that ordinary burning is nothing but
rapid oxidation, or the unfon of the combustible substance
with the oxygen of the air. But they may not all be equally
familinr with the philosophy of slow combustion, which is a
more gradual oxidation of & substance, The decay of animal
und vegetuble substances Is u procoss of this sort. When o
log of wood rots in the forest, it is as really burned up as
wsllon it blazes on the hearth of an old-faghioned fireplace.
The earbon and hydrogen which make up the groator purt of
its bulk are oxidized in the former case, as in the Iatter, and
the products of the combustion—carbonic acld and water—
are the same, And it has boen proved that tho heat gen-
orated in both forms of burning is precisely the same; the
only difference being, that In ordinary burning it is sll set
free fn  short time, whilo In deeay it Is developed so slowly
that we do not pereeive it

The rusting of metals is another instance of this alow com-
bustion, the rust belog the motal afterit is burnt, or oxidized.

Heat {s genorated in this process, as in that of docay ; and if

notice. It consists in interpolating a day, as in the Julian
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the rusting ean be made sufficiently rapld (8 when o large
pile of iron filings is moistened and exposed to the air), the
rise of temperature is readily detected. A remarkable ense
of heat developed in this way occurred in England during the
manufacture of o submarine eable, and is deseribed In Bolfe
and Gillett's “ Nataral Philosophy:"

“The copper wire of the cable was covered with gutis.
percha, tar, and hemp, and the whole inclosed in casing of
iron wire, The eable, ns it was finished, was eolled in tanks
filled with water; theso tanks leaked, and the water wis
therefore drawn off, leaving nbout 163 naatieal miles of eable
coiled in & mass 30 feet in dinmeter (with o space in the center
6 [eot in dismeter) and 8 foet bigh, It rosted so rapidly that
the temperature in the center of the coll rose In four dayn
from 06° to 79°, though the tetperature of theair did not rise
above 60" during the period, and was as low as 50" part of the
time. The mass would have become even kotter, had it not
been cooled by pouring on water.”

In this cage the heat pet free caused the oxidation to go on
faster and faster; and this is what ocenrs in spontaneous com.
bustion, which is simply “rapid combustion developed
gradually from slow combustion.” There is no more common
source of such combustion than the cily rags used by painters
in their work, or the cotton waste used for wiping machinery,
When such substances have become saturated with oil, if
they happen to be thrown into a heap, the oil begins to
oxidize slowly ; but the heat produced mukes the oxidation
more and more rapid until the mass bursts into & flame.  Oils
that oxidize readily, like cotton-seed oil, are especinlly liable
to take fire. Oil spilt on dry sawdust has been known to
ignite in the same way,

It sometimes happens that hay, cotton, and many forms of
woody fiber—as tow, flax, hemp, rags, leaves, spent tan, straw
in manure heaps, etc.—when stacked in large quantitiesin a
damp state, take fire spontaneously. Here the oxidation is
merely that of incipient decay or fermentation, which is pro-
moted by the dampness. The confined heat accumulates, as
in the case of the oily rags or cotton, until it is sufficient to
cause rapid combustion. According to M. Chevalier and
others, pulverized charcoal, prepared for making gunpowder
and stored in heaps, has been known to ignite, when neither
oily nor damp; the very slow action of the oxygen of the air
upon the charcoal itself being gradually sccelerated by the
heat produced until it set it on fire.

Whether grain or seeds of any kind be liable to spon-
taneous combustion is doubtful; though several French
savants came to the conclusion that a barn had caught fire from
the spontaneous ignition of damp oats stored in it. But, how-
ever, that may be, it will be evident from the facts we have
given that many fires, involving great destruction of property,
bave been the result of spontancous combustion; and it is
probable that many conflagrations ascribed to incendiarism
have really owed their origin to the same cause—Boston
Journal of Chemistry. e

Prof. Huxley’s Plan of Education.

1 conceive the proper course to be somewhat as follows:
To begin with, let every child be instructed in those general
views of the phenomenon of nature for which we have no
exact English name. The nearest approximation to s name
for what I mean, which we possess, is “ physical geography.”
The Germans have a better—Erdkunde (earth-knowledge, or
“geology™ in its etymological sense), that is to say, & general
knowledge of the earth, and what is on it, in it, and about it.
If any one who has had experience of the ways of youug
children will call to mind their questions, he will find that,
80 far as they can be put into the category, they come under
the head of Erdkunde. The child asks: What is the moon,
and why does it shine? What is this water, and where does
itrun? What is the wind? What makes the waves in the
sea? Where does this animal live? and what is the use of
this plant? And if not snubbed and stunted by being told
not to usk foolish questions, there is no limit to the intellec
tunl craving of & young child, nor any bounds to the slow
but solid accretion of knowledge and development of the
thinking quality in this way, To all such questions, answers
which are necessarily incomplete, but true as far as they go,
may be given by any teacher whose ideas represent real
knowledge, and not mere book-learning; and a panoramic
view of nature, accompanied by a strong infusion of the sci.
entific habit of mind, may thus be placed within the reach of
every ¢hild of nine or ten,

After this preliminary opening of the eyes tothe great
spectaclo of the daily progress of nature, as the reasoning
faculties of the child grow, and he becomes familiar with
tho uso of the tools of knowledge—reading, writing, and ele-
mentary mathematics—he ahould pass on to what is in th
more strict sense physieal selence. Now there are two Kinds
of physical science: the ofle regards form, and the relation
of forms to one another; the other deals with causes and ef-
fects. In many of what we term our selences, those two
kinds are mixed up together; but systematic botany isa pure
example of the former kind, and physics of the latter Kind
of seience, Every educational advantage which training in
physical sclence can give ix obtainable from the propor study
of theso two; and Ishould be contented for the prosent if
they, added to our Erdkunde, furnished the whole of the scl-
entific curriculum of seliools.

BLACK Ink, possessing fluldity, depth of color, and perma.
neney, 18 still a desideratum. The pale inks of the present
day, when pure, turn black in time, and are lasting. But the
blackness, due to the sction of tannic acld in the galls en the
fron in the copperas, 18 inferior in color o the earbon inks of
the anclents. A carbon fuk of the present day always turns
mouldy. What is the secrot of mbking a carbon fuid, fres
from any disintegrating or perishing Ingredient?
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' The great difealty which has always attonded the nse of

IMPROVED EXTERNALLY ADJUSTADLE PACKING FOR
PISTONS,

is that of keeping them tight. Exposed to constant
on the wear is groat, and In addition to this, if soft
packing be employed, the result of the friction s to condenso
its texture and impair its olasticity, Hence the piston which
fita the eylinder accurately today, must, unless re-adjusted,
fit 1t less nccurately to-morrow.

In the use of pumps, syringos, ete., it has been necessary
to rearmunge frequently the paoking, for which purpose it
wils necossary to tako off' the head of the eylinder, and ofton
to remove the piston, proons

By means of the invention, shown In the sccompanying
engraving, this necessity is avolded, the ex-
pansion of the packing being effectod without
opening the eylinder, by siwply tumning a nut
at the outer end of the piston rod,

The engraving represents tho invention s
applied to & common syringe, but, with slight
modifications in the details, it is applieable to
nll classes of pistons,

The piston, A, is provided with a cup leather
packing, B. This cup leatheris expanded by o
conical head, C, attached to a sleeve, D, The
turning of the knob, E, presses the head, D, down into the
cup leather, or relicves it from pressure, according as the
knob is turned to the right or left. We need not dwell on
tho means necessary to sdapt this prineiple to pumps, steam
engines, ete.,, as they will readily suggest themselves to all
mechanics,

Under the present system when the leakaze of the piston
beeames too great to be tolerated any longer, the cylinder is
opened and the packing readjusted. This requires a consid-
erable ontlay of time and labor, and to avoid the necessity
for its immediate repetition the piston i packed abont as
tightly as possible. This results in considerable loss of
power by friction, which gradunlly diminishes until it is suc-
ceeded by gradually increasing loss by leakage. Thus frie-
tion and leakage alternately operate against economy of
power.

By means of this device it is easy to expand the packing
from day to day precisely to the extent required without
causing any unnecessary pressure upon the interior of the
cylinder. There need therefore be no lose by leakage on the
one hand or by unnecessary friction on the other, to say
nothing of the time involved in removing the head of the
eylinder.

In syringea and pumps in which soft packing is employed
an interval of a few days without use is almost certain to be
followed by such a shrinking of the packing as to require
considerable trouble to get the piston to work. By means of
the improved piston this annoyance is entirely overcome. A
single turn of the nut renders the packing, however dry and
shrunken, perfectly tight.

Patent alowed through the Scientific American Patent
Agency, and will issue next week to A. H. Smith. For par-
ticulars apply to W. H, Wells, 948 Broadway, New York.

SCRUBBING MACHINE.

Mr. Andrew Irion, of Femme, Mo., has invented a scrub-
bing machine, of which our engraving is a representation.
A tank containing the water made alkaline by soda or soap,
is arranged on wheels, as shown. The wheels have teeth on
the interior of their rims, which gear with a pinion on a crank
ghaft, from which motion is communicated through a con-
necting rod toa large scrubbing brush. The water is sprinkled
upon the floor in advance of the brush, the flow being con-
troled by 2 valye actuated by a hand lever, In use, the
hands grasp a horizontal bar, attached to the tank by brackets,
and the machine is rolled over the floor or sidewalk to be
scrubbed, which imparts a rapid reciprocating movement to
the brush. The substitution of the erect posture for the
awkward position on the hands and knees, in serubbing by

. ':“').z :

hand, renders the work far more cagy and cleanly to the
operator; and, as a consequence, the work may proceed with

Scientific  American.

Spurlous Metalllie Filling for Teoth,

One of the refinemants of the art of deception is deseribed
in the following passage, for which we wre indebted to the
Dental Cosmos, of Philadelphia:

“A man enlled upon the doctor to have o tooth extractod,
a8 he had pain o)l over the right side of his face, which he
located in ane of the molar toeth, that had npparently n very
lce gold filling.  The patient was dismigsed without extraet
ing tho tooth, ax the doctor thought that the pain was dae to
neuralgla, oausod by vomothing elso, and trented him ncoord.
ingly. The pationt ealled ngain the next dny, saying the
tooth must come out, as it pained intensely. 10 was oxtract
od, but no rolief was afforded. He called on the following
day, nnd desired to have other teeth romoved, The molar
tooth that hind boen extracted was broken open, and found

to have been half filled with tin foil and finished with gold.
The other fillings were then taken out of the remaining
teoth, and found to have been in the same condition, thus
making n galvanie battery. The patient was sent to o good
dentist to have thess fillings renewed with gold.  Immediate
and permanent relief was obtained.”

The name of the ingenious dentist is withheld; had it not
been we would have given him and his deeds o most unde-

sirnble publicity.

- = -
PERPETUAL MOTION,

NUMBER X,
CARNOT'S OPINION OF PERPETUAL MOTION,
The celebrated physicist and mathematician, Carnot, has
given his opinion on “ perpetual motion,” as follows:

From what we have observed regarding friction and other
passive forces, it may be inferred that perpetual motion isa
thing absolutely impossible, when only such bodies are em-

Fic. 22.

ployed as are not acted on by motive power, or any heavy body ;
for, ns these passive forces, which cannot be avoided, are con-
stantly resisting, it is evident that the movement must con-
tinally abate; and, from what has been said, it will bo seen
that, when bodies are not acted on by any motive power, the
sum of active force will be reduced to nothing ; that is to say,
that the machine will be brought to rest when the amount of
activity absorbed by friction, since the commencement'of the
movement, will have become equal to one half of the initial
n(:_tivc force ; and when the bodies are weights, the movement
will terminate when the amount of activity absorbed by the
friction equnls one half of the initial active force; moreover,
one half of the active foree existing, if all the parts of the sys-
tem have a common speed, equals that which is due to the
hight of the point where, in the first instance of the move-
ment, was the center of gravity above the lowest point to which
it can descend, S

It is easy to apply the same reasoning to constructions
where springs are used, and generally to all such constructions
wl'wm, abatracting from friction, the moving force, in order to
l)rlng the muching from one pnsilic)n to unother, must consume
an amount of activity as great as that which is abgorbed by
the resisting forces when the machine returns from the last Yo
the previous position,

"n * 'y 1 3
I'he movement will terminatowtill gooner, if any percugsion

greater rapidity.  In the cleansing of large open floors, this
machine may be used to advantage,

Tuw disastrous war in Europe has given great impetus to
gome of our fancy manufactures, a8 we are now prevented
from obtaining French goods, The change is especially no-
ticeable in the artificial flower trade. The annual consamp-
tion of these apparently trifling articles is estimated to reach
$16,000,000, and the employment to women and girls it
affords is & most important consideration.

t'nkml lnce, as the sum of active force is always diminghed
in such cayes,

It i therefore evident, that one must altogether despair of
pmdurin‘( wlmt'in called the perpetuunm mobile, if it be true
glnut all the Motive powers existing in nature consist in noth-
ing but attraction, und that it is n general property of this
ower Lo be always equal at equal distances between given

ies; that is to say, to be a function that only varies in
rnsm.wlu!ru- _llu' distance of these bodies varies itsolf,

This opinion may be appropriately followed by that of
Dr, Larduner, given in the following extract :

[FEBRUARY 4, 1871.

of intellectual ingenuity hins been wasted, than that whith
hae for its object the discovery of the perpetual motioh
Sinee this term, however, s not ulwu{n rightly understood, 18
will be useful here to explain what the perpetual motion it
not, ns well as what it in,

The perpetual motion, then, which has been the subject of
such anxions and Inborious resenrch, is not n more motion
which is continued indefinitely, If it were, the diurnsl and
annual motion of the earth, and the corresponding motions of
the other planets and satellites of the solar system, ns woll oy
the rotations of the sun upon ite uxis, would be all perpetual
motions,

To understand the object of this celobrated problem, it is
pecossary to remember that, in considering the construction
snd performance of & machine, thero are three things in-
volved : 1st, tho object to which the maohlno&Fivcs motion ;
24, the construction of the mechanism ; and 8d, the moving
power, the effeot of which is transmitted by the machine to

the objeot to be moved. In consequence of
inertin of mattor, the machine cannot transmit’to

moving power ; strictly spenking, indeed, it must
transmit less foree, since more or less of the
moving foroe must be intercopted by friction and
stmospheric] rosintance,  If, therefore, it were
proposed toinvent a machine which would trans-
wit to the object to be moved the whole nmount
of forco imparted by the moving power, such a
problem would be at onee pronounced impossi-
ble of solution, innsmuch as= it would involve
two impracticable conditions: first, the absence
of stmospheric resistance, which would obli
the machine to be worked in a yacuum; and second, the u
gence of all friction betwoeen those parts of the machine which
would move in contact with one another.

But sup that it were proposed to invent a machine
which would transmit to the object to be moved a greater
anmount of force than that imparted by the movingepowor, the
imposgibility of the problem would in this case be still more
glaring ; for, even though the machine were to work in a vacu-
um, and all friction were removed, it could do no more than
convey to the object the force it receives. To suppose that it
could convey more force, it would he necessary to admit that
the surplus must be produced by the machine itself, and that,
consequently, the matter composing it would not be endowed
with the quality of inertin. Such & supposition would be
equivalent to ascribing to the machine the qualities of an ani-
mated being.

But the absurdity would be still greater, if possible, if the
problem were to invent & machine which would impart a cer-
tain motion to an object without receiving any force what.
ever from a moving power; yet such is precisely the celebrn.
ted problem of the perpetual motion. )

In short, a perpetual motion would be, for example, a watch
or clock whic‘:cwould go as long as its mechanism would en-
dure, without being wound up; it would be a mill which would

d corn, or worﬁ machinery, without the action upon it of

water, wind, steam, animal power, or any other moving force
external to it.
It is not only true that such a machine neyer has been in-
vented, but it is demonstrable that so long as the laws of na-
ture remain unaltered, and so long as matters continue to pos-
sess that quality of inertia which is proved to be inseparable
from it, not only in all places and under all circumstances on
the earth, but thronghout the vast regions of space to which
the observations of astronomers have extended, the invention
of such a machine is an impossibility the most absolute.

Fig. 22 is a drawing of a supposed perpetusl motion, which
the 'inventor says will not go, though he has worked at it
twelve months. He has now given it up in despair, and vows
he will waste no more time upon it. The central weights, A,
each weigh one fourth more than the weights, B, at the ex-
tremities of the arms. The two sets of weights are eonnect-
ed pairs, each pair being joined by a lever, link, and bell
crank, C. The action of gravity in the central weights com-
pels the sliding weights at the ends of the arms to assume
the positions shown in the engraving.

Had our correspondent, Mr. Geo. C. Phillips, of Alleghany,
Cal, applied a little mathematical calculation to the verifi-
cation of the truth or falsity of the principle of his device,
he might easily have proved that it was a perfect balance,
and saved himself twelve months of trouble and expense-

Fic- 23.

The leverage of the outside is oxactly counteracted by the
leverage of the inside wolghts, 3

Fig. 28 is n device contrived by Mr. Geo, Linton, of Middle.
sex, England. The engraving is an end view of a series of
vertical wheels, one only being seen, The lever, A, is repro.
iivnh‘ll in the act of fulling from the periphery of the whoeel
into a right line, The lover is composed of a series of flat
rods, connected by ruler joints, which said ruler joints are

L
There is no mechanical problem on which n greater amount

provided with a stop, or joggle, to prevent their collapsing at
Uny time more thun will bring any one of the rods which

the object more force than it receives from the .
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compose the levers at o right angle with the rod next to it. |

This lever is attached to the periphery of the wheel by the
hinge joint, B, provided with the shoulder, to prevent its
falling Into any other than a right line from the center of the

their outer extremitios with a bucket, or receiver, the bottom
of which is sufficiently broad to retain the ball, ¢, The balls
remain in the buckets till the buckets come into the position
of tho lover, D, when ”Il‘.\' fwro c-x[bl'l‘hul to roll out of the
buckots on to the inclined plane, and by their own gravity roll
to the other end of the inclined plane, ready to be again taken
into the buckets,
= — e —

QUARTZ CRUSHER,

In mnchineg designed for hreaking stones, crughing ores,
ete., simplicity is absolutely essentinl,  Pride and poverty
are fully a8 congeninl ns rude work with complication in
mechanism. The parts of such machines should therefore
be few and massive, and be g0 put together thas even common
Iaborers may be able to keep them in ranning order,

Messrs, Varney & Rix, of San Franocigeo, Cal., have pat
ented n machine which seems, so far as simplicity is con
carned, to answer the requirements of the case,

QOur engraving is o representation of this machine. The
power is transmitted from cranks on the shaft of a heavy
fly wheel through a system of powerful links, or toggle bars,

to pivoted jaws, which thus approach each other with great
foree at each. revolution of the fly wheel, compressing the
quartz and thus crushing it. The general principle of the
mastication of food by the jaws of animals is very nearly ap-
proached in this machine.

o s

ACTION OF THE RECIPROCATING PARTS OF STEAM EN-
GINES, AND ITS INFLUENCE ON THE PROBLEM OF
HIGH PISTON-SPEED.

Read before the Polytechnic Clab of the American Institute,by Chas. T.Porter.

Your attention is invited to a proposition, which, on its
bare statement, will probably strike many persons as absurd.
It is, that o reciprocating engine is, with respect to the line
of centers, identical with a rotary engine; reciprocation is, in
the line of motion, identicalgwith rotation; the reciprocating
parts of an engine,at the instant when the direction of their
motion is reversed, exert a force, which is precisely the same
centrifugal force that would be exerted by them continually
if they were revolving with the crank ; so that reciprocation
may properly be defined to be rotation in a straight line.

I am well aware that the doctrine that the reciprocating
parts of an engine exert o force on the dead centers where
they are at rest, when their motion in one direction has
ceased and that in the oppogite one has not yet begun, is rank
heresy ; a8 much so as was once the assertion that the earth
revolves on its axis. It is, however, equally true. The dem-
onstration of it is quite simple, and I do not doubt that at
every step I shall have your entire and cordial concurrence.
If we find ourselves on ground not before trodden, we shall
nevertheless be sure that it is firm and solid ground.

It may be observed here, that the action which we are to in-
vestigate hos no neeessary connection with high piston-speed.
Although it is what makes rapid speed practicable, and al-
thongh a correct understanding of it wholly removes any theo-
retical objection to the employment of such speed, still it takes
place at all speeds, varying only in the smount of centrifu.
gal force developed, according to the law of central forces,
namely : directly as the mass, directly as the diameter of the
circle when the number of revolutions is constant, inverzely
88 this dimmeter when the velocity is constant, and as the
gquare of the speed in o given cirele.

We know that the motion of a piston controlled by n
erank 18 not uniform, but, commencing from a state of rest,
it becomes ot the mid stroke slightly in excess of that of the
crank-pin, snd at the termination of the stroke has been ro-
duced back to nothing. In giving the pistonspeed of an en.
gine, we always name its mean speed, found by multiplying
the length of the stroke, in feet, into the number of strokes
made per minute; but the speed attained at the middle of
each stroke is about 57 per cent greater than this, having the
same relation to it that the semi-circumference bears to thoe
dismeter of a circle.

Let us take, for illustration, the case of n horizontal on.
gine, of 10 in. dinmeter of oylinder, by 80 in. stroke, the re
ciprocating purts of which weigh 1200 1bs,, and which makes
1228 revolutions perminute, ‘The mean piston-speed is 611°5
feet per minute, while that reached st the middle of cach
stroke is 000 feet per minute, or 16 feot per second.

The firat question requiring to be answered is: What 1s
the amount of accelerating force, constantly exerted through
& distunce of 15 inches, that is required to impart to a body
of 1200 Ibs, weight n velocity of 10 feet por sccond? We
suppose the motion to be without friction, sud are inquiring
only for the foree required to overcoms the inertin of the

mnsg,  The laws of falling bodies

Lo our quostion,

will furnish the answer

The motion being horizontal, gravity has no effect, either

| to produce or to destroy it; but a force of 1200 Ibs,, equal to
circumferonce of the wheel, The lovers are furnished u(‘

the weight of these parts, would, by being constantly exerted
hnrizonlull) through a distance of 16:085 foet, give to them
n velogity of 82166 feot per socond, this being the velocity
imparted by gravity to o falling body,

But what velocity would this force impart, by naecting
through o digtance of 125 feot? The velocity acquired by
a body accelorated by a constant force, varies as the square
roots of the distances through which the foree ncts. Thus,
a falling body, to acquire a double velocity, must fall through
four times the distance, and to nequire five-fold velocity, it
must full through twenty-five times the distance; and so the
force equal to their weight, neting through 125 feet, would
impart to the reciprocating parts n velocity of 89008 feet per
second.

82166 % ¢ 1'25

16088
But if 1200 1by, will give a velocity of 8968 feet per second,
what force will be required to Impart a velocity of 16 feet
per second ?

w8008

The forces required to impart different veloci-
ties by acting through a given distance, must vary as the
squares of the velocities imparted.  Thus, to give to a body
in moving through a distance of 16:083 feet, a velocity of
(4332 feet por second, or donble that which gravity would
impart, the aceelorating force must be equal to four times its
weight, and so the force required to impart to a body of 1200
1bs. weight a velocity of 16 feet per second by ncting through
a distance of 125 feet, is 3820 1bs,
1200 x 16°
————ee—— s 3820
8:068=

We have thus completed the first step in our demonstra-
tion. There can be no doubt that our piston, crosshead and
connecting rod have attained a velocity of 16 fect per second,
that this velocity has been imparted to them in moving
through s distance of 15 inches, and that they must have
been accelerated by a force, supposing it to have been ex-
erted constantly, of 3820 1bs.

But it is obvious that the force accelerating the motion of
a piston cannot be a constant force, because if it were so,
then at the middle of the stroke, where acceleration ends, it
must cease abruptly, and retardation must commence in the
game manner, as would be illustrated by the two parallelo-
grams, A B O D and C E F G, in the accompanying fig-

ure. Now we know very well that, instead of this, accelera-
tion passes at the mid-stroke into retardation, in & manner
wholly insensible.

How ghall this mystery be explained? There are various
methods, more or less abstruse, of reaching the explanation,
but there is one that is exceedingly simple, indeed so much
so that it is surprising that engineers are not uniformly
familiar with it. It is found by almest the mere inspection
of the table of versed sines.

The motion of a piston, disregarding the effect of the an-
gular vibration of the conneeting rod, is equal to the versed
sine of the angle which the crank forms with the line of
centers. The versed sine of any angle shows, then, the mo.
tion of the piston from the commencement of the stroke, If
we take tho versed sine of any degree, and subtract from it
that of the preceding degree, the remainder will represent
the motion of the piston while the crank is moving through
the last degree

Thus, In the above figure, while the crank is traversing the
nre, A B, the piston is moving through a distance oqual to
A b, the versed gine of the angle, A D B, and s0 on.

The following table, which any one can complete, shows,
in the first column, the vorsed sine, or total piston motion,
for the first and lost five degrees which the crank passes
through while the piston Is moking n half stroke, and in the
second column, obtained by subtraction as above, shows the
motion for ench one of these degrees.

The motion for cach succeeding degree, of course, incronses
all the way, but in what ratio does it increase? This ia the
vital question, To answer it, wo subtract from the motion
for each degree that for the preceding one, and the difference
shiows the velocity imparted while the crank was moving
through the last degree, In this manner we obtain the third
column, showing at a glance the velecity imparted to the
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piston at each cll'g.rv"; nnd how wonderfal is the revelation !
The ncceleration, nt first nearly uniform, diminishes in an
Increasing ratio, which for the 00th degres is loss than ' that
for the first degree, and is just equal to the llimimfl;un in
the neceleration for the 80th degree, showing how st the end
of this degree it conses altogother.

g 4
t | » ! :
g 1 | AR | -k
£ | ' 2 | &
| 0001523 | 0001528 0003046 |
2| 0000002 | 0004569 V003G | 0
3 | 0013705 0007618 0003044 2
.l ‘ 0024859 ‘0010654 ‘000304 1 a3
0 A038052 0018603 0002059 2
86 | 0802435 0178992 | 0000205
87 0476040 [ 0174205 | 0000218 | 2
88 0651005 | 0174365 0000160 53
80 | 0825470 0174471 0000106 " 5
00 1-0000000 0174524 0000058 | B

The motion during the first two degrees seems to be uni-
formly accelerated ; but if we should go to n sufficiently high
place of decimals, we should find the aceeleration sbgolutely
greatest on the very dead center, )

It will be interesting to compare this diminishing accelera-
tion with the uniform acceleration of the motion of a falling
body. The following table represonts the latter; decimals
are omitted for convenience, but this does not at all affect
the table for the purpose of this comparison. The second
and third columns are derived from the first by sabtraction,
in the same manner as above, -

2 55 352
i3 iy e
y 25 2 =29%
3 e 25 203
g a2 =73 3Lt
. n.
1 16 16 32
2 64 48 32
3 144 80 82
4 256 112 3
5 400 144 "
6 ! 570 176 82

If now, at each degree, we draw an ordinate, perpendicular
to the line of centers, and of a length proportionate to the
acceleration at that degree, we shall find that a straight line
connects all their extremities, showing the acceleration to be
represented by the right-angled triangle, D C H, Fig, 1. This
any one can verify.

It is thus revealed to us, that precisely on the dead center
the acceleration of the piston’s motion is double its mean ac-
celeration, and the force required to produce it is twice that
which would be constantly required; or, in the case we are
congidering, is 7640 lbs,, equal to a pressure of 38 lbs. on
each square inch of piston area,

The fact is so important, that'it may be well to exhibit it
algo in another manner. We have seen that the motion of
the piston is, for the first two degrees, accelerated in & man-
ner which may be regarded as uniform. The distance moved
through by a body uniformly accelerated, increnses as the
square of the time, as shown in the last table. 3

If, then, we take the coefficient of the motion for the first
degree, ‘0001523, and multiply it by the square of the num-
ber of degrees traversed by the crank in one second, we shall
have the distance which the reciprocating parts would be
moved in one second, at their original rate of acceleration,
supposing it to be continued uniformly during that time, if
the length of the crank equaled 1, This distance is 8205254
fect, for the crank moves in one second through 734 degrees,
and 7342 X 0001523 == 82:05254&. The length of the crank is,
however, 1'23 feot, so that the distance moved through wounld
be 1025 feet. This distance, divided by 16:083, gives the
quotient 6:37, which is the accelerating force in terms of the
weight of the parts, But 1200 X(:37==7644, the same result
as before.

The second point in our demonstration is now established
that on the dead center, where motion begins to be imparted
1o the piston, it Is imparted in double the average ratio,
nnd the foree required for this purpose I8 just twice us great
as o uniform accelerating force would have to be, to give to
it the veloecity that it has at the mid-stroke.

The retardation of the motion of the piston by the crank,
bringing it to rest at the end of the stroke, is the reverse'of
the acceleration, commencing insensibly at the middle, and
culminating at the termination of the stroke, and is repre-
sented by the trinngle, E, C, T, Fig. 1. This, to ane who has
clearly apprehended the acceleration, must bo sufficiently
obvious,

We are arrived now at our final proposition, that the re-
sistance offered by the reclprocating parts to this alternate
acceleration and retardation is, at its culminating point, the
dead center, proelsoly the contrifugal force that the same
welght would exert continually, if it wero revolving with the
crank pin,

Lot us examine this action in the light that has now been
thrown upon it.  We will suppose the steam to be suddenly
shut off, so that the acceleration, as well as the retardation,
i offocted through the crank, Wonate, first, this distinction,
that while at the midstroke ucccleration passos when
Qiminished to nothing into rotardation commencing at
nothing; at the conters, on the contrary, m-ludltlon passes
at fts maximum into scceleration at its maximum, A closer
oxamination shows, however, that while, in the first case, the
direction of the force changes, In the Intter it does not change.
This direction must bo reversed twice in each rovolution,
orgal takes placo at tho middle of each stroke,
The crank begins, at each mid-stroke

and this rev

and not on the center.
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{0 retard the motion of the piston, and opposes to it n con.
tinually increasing resistance, retarding it more and more

mapldly up to the center line, at which point it begins by a
continwance of the same foree, to urge it in the opposite direo.
tion. The strain of the piston on the crank, in either direc-
tion alternately, begins insonsibly at the mid-stroke, culmi.
nates on the center, and diminishes to nothing at the mid-
stroke again, and this resistance, at its culminating point, is
the centrifugal force which the mass would exert, if it were
revolving instead of reciprocating; and at every other point
is the horizontal component of that force,

Thisis readily established. First, the direction of the force
is radial. Second, the coefficient of centrifugal force is the
decimal, “000341, which is the centrifugal force (in decimals
of u pound), of one pound, making one revolution per minute,
in a circle of one foot radius. This coefficient shows the
centrifugal force of 1200 pounds, making 122'8 revolutions
per minute, in a circle of 1'25 feet radius, to be 7650 pounds.*
Third, this identity is practically proved by the fact that the
reciprocating parts are balanced, in the horizontal direction,
by an equal weight, revolving opposite to the crank, and at
the same distance from the center. Fourth, an examination
into the nature of the force itself shows that it is centrifugal.
What. is centrifugal force? It is the resistance which a
moving body offers to being deflected from a right line, or,
as it is radially at rest, its right line of motion being across
the radial line at right angles, it is its resistance to being put
in motion, towards the center, from a state of rest, and the
amount of this motion is the versed sine of the angle, a
definftion which exactly describes the force under consid-
eration.

But what is the influence of this action upon the problem
of high pistonspeed ?

We see that it makes any engine, in effect, a rotary engine
if the steam be shut off, the crank passing the centers under
the strain of the centrifugal force of the reciprocating parts.
But at ordinary speeds this force is developed only in a small
degree, varying from 2 pounds to 10 pounds for each square
inch of piston area, and of course the force of the steam is
only to this extent expended in overcoming it, the excess
becoming, at the instant of its admission, effective against the
crank.

Nor, at more rapid speed does it become of marked value,
unless considerable weight in the reciprocating parts and a
short stroke be employed. since it increases directly as the
mass, and inversely as the diameter of the circle, with a given
piston-speed. By combining, however, rapid speed and short
stroke with considerable weight in these parts, their centri-
fugal force may be developed to whatever extent we choose;
and if this be in excess of the force of the steam, the engine:
with the steam turned on, becomes, in effect, a rotary engine.”
The crank pesses the centers under a strain not wholly
relieved ; the force of the steam does not reach the crank at
these points, but is absorbed in the mass, and is afterwards
graduslly imparted to the crank during the stroke.

It is certainly difficult to estimate too highly the value of
this action. By means of it, the shock of the steam on the
center. may be avoided wholly, or in any degree; the ex-
cessively intermittent pressure caused by working steam at
a high grade of expansion is transformed, as by magic, into
a steady and uniform rotative pressure on the crunk; the
fly wheel is relieved of its most trying offices, and the shaft
from the excessive torsion in alternate directions that is pro-
duced by its action; and a smooth and gliding movement is
attained, with a closer approximation to uniform motion than
the crank has been supposed to be capable of giving.

It is curious to observe how exactly opposite to the truth
all the engineering traditions on this subject turn out to be,
We have been taoght that the reciprocating parts of an
engine were passive on the centers, that the great difficulty
sncountered in the sttempt to employ high speed was the
necessity of reversing their motion, that they shonld therefore
be made as light as possible, and long strokes should be em-
ployed, so that the changes in the direction of their motion
might be as few as possible. Now we know that their cen-
trifugal action on the centers is all important to a high speed
engine, and that to render this most serviceable we must
employ considerable weight and a short stroke,

The field is a very large one; Ilimit myself to the funda-
mental principle which I have endeavored to explain. This
being established, all theoretical objection to the employ-
ment of high speed vanishes., When the dead conter ‘irs
stripped of its imaginary terrors, we must percelve the dawn
of & new day in the history of the steam engine.

* This farmshes us s stmple rule for ealeulating this force. Multiply
togotber the welght of the reciprocating parts, the Iength of the erank in
fort, nad the square of the number of revolations per minate, and multiply
the prodoct by the dechnal 000841,

-- -
Sulphuric Acld from Gypsum,

As is well known, numerous attempts have been made to
procure sulphuaric acid from the widelydistributed gypsam,
or sulphate of lime; but hitherto without success, Some
time sgo it was stated that dolomite, a mineral consisting of
earbonate of magnesia znd lime, may be decomposed by gyp.
sum-—carbonate of lime and sulphate of magnesin (bitter
ralt) being produced when they are both mixed ax fine pow.
ders and lixiviated with water., From the latter the sal.
phuric acid can be readily soparated by chloride of sodium,
the concentrated golution of both yielding sulphate of soda
aod chloride of maguesium. In the News Jahrbueh fir
Pharmacie, 1870, page 204, H. Reinsch denies that gypsum
can be decomposed by dolomite, He prepared an intimate
mixture of the powdered minerals, and treated it for three
months with water, allowing the liquid to drop from a filter,

Anmerica,
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time he kopt the mass bolling for three diys, the Waste of
water by evaporation being constantly resupplied. The
Rltered Yiquid, being boiled down, left o yellowish cake; con-
sisting of two thirds gypstim and vne third of other salts, as
nitrate of magnesin, chloride of magnestum, nitrate of lime,
and tracesof bitter salt. Hereupon Reinsch mido trinls in
another direction. He mixed two parts of powderéd gyp-
sim with one part of carbonate of ammonia; which contains
ono and a half equivalent of Andmania, Upon being tritura-
ted with water, o liberation of gas took place which lasted
for soveral days, and 88 the lquid was ultimately heated to
the boiling point, a very vivid disengagement of pure car-
bottle acid was produced. By this process, carbonate of lime,
and sulphate of ammonia were formed, and part of the car-
bonie acid of the nmmonia galt was disengaged a8 gns,

The gypsum was completely decomponed. At the otdinary
temperature the decomposition tikes place without interrup-
tion, but slowly, while at the boiling point it becomoes very
mpid. A Very soft carbonate of lime is thereby obtained,
which, in large quantities, might certainly be utilized. In
order to separate the sulphuri¢ acid from the ammonia salt,
it would only be necessary to subject it to sublimation with
common salt, and to convert the resulting chloride of am-
monin with earbonate of lime into carbonate of ammonia, It
is thought probable that this method of producing sulphuric
acid may be carried out on n large scale, provided that the
carbonate of lime formed during the first decomposition,
and the chloride of calcium formed at the second one, can
be utilized, of which, according to Reinsch, there cannot
be any doubt.

The chloride of calcium, at least, has repeatly been recom-
mended as a means for keeping streets free from dust. In
this manner the inexhaustible sources of gypsum could be
employed for the manufacture of sulphate of soda, which
forms the basis of the fabrication of glass and soda.

Correspondence.

The Editors are not reponsidls for tAz opinds ecxpressed by their Cor-
respondenty.

Maussns. Eprrons:—In a late issue of your valuable pupet,
one who signs himself * Humanity " sug the idet of an
apparatus to save persons from the horrib e death of biirning
alive, as was the tass ab the burning of the Spotswiod Holise;
nt Richmond;

e idea Is o good one, but instead of a rope basket, as he
suggests, two baskets, made of wire, should be used, one
ingide of the other. The outside one must be made of wire
gauze g-inch mesh, or sufficiently fine to prevent a flame
from passing through, yet, at the same time, allowed full
cirenlation of nir. The inside basket should be made less
than the size of the outside one, allowing from two to thres
inghos space between the two, and of wire dinchmesh. Both
shonld be placed on fron frames. o this shouid be attachied
o small iron chain, sufficiently long to be used by parties out-
#ido of the building, on the ground, in hoisting and lowering.
A small pulley block and hook should be attached to the
chain, o

About the building in several places should be placed iron
brackets with rings suspended to hook the blocks to in case
of need. The principle of the basket is well understood to
be that of Sir H. Davy’s miners’ lamp. It could be lowered
through any amount of flame without the least fear of a
porson’s clothes inside taking fire. These baskets would also
be handy for firemen to use in case of fire, provided they
were not wanted for other purposes; and the cost of placing
them about a building wounld be merely nominal.

376 Broandway, Boston. M. H,
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““Men of Progress.”
Messgs. Eprrors:—I feel I must acknowledge the receipt

of the splendid steel engraving. For art and beauty, it far
surpasses my expectations. I look on it a8 a piece of work
pretty hard to beat.

I have been striving to establish the SCIENTIFIC AMERI-
CAY in thig place; and I think, henceforth, it will speak for
itself. 1 have yet to hear any one say that the SCIENTIFIC
AMERICAN i5 not a good paper. R. M. HOMPHREYS.

Tarentum.

Beams and Girdoers,

Messre, EDITORS :—Mr, Severson, in the SCIENTIFIC AMER]
1CAN of Dec. 10, last, criticised me freely on the subject of
the strength and strain of beams, ete., which is all right ; but
I am sorry for the reputation of the profession to which he
attaches himself, that he should make so many blunders in
so short an article, He evidently does not belong to that
class of enginuers to which I referred in a former article, for
he differs from all of them, in every point he advances.
It will be observed that, on page 307, SCIENTIFIC AMERI-
cAX, Vol. XXIIL, I assumed two positions;, differing from
those advanced by the Builder. The first, which was in rela-
tion to the strain to which o bemm is subjected by a weight
Inid upon it at different points between the sapports, is ex-
ressed by the following formula or genersl proportion :
A varies as BCXCD
in which A is the strain to which a beam is subjected, by a
weight laid on it, at any point, and BC und CD are the seg-
ments of the beam between this point and the supports. For
authority see “ Gregory’s Mathematics," art. 2, page 402 ;
* Practical Book " of reference, by Chas. Hazlett, and Prof.
Hackley, of Columbia College, page 205 ; " Scribner's Engi-
neer's and Mechanic's Companion,” pngc:liﬂ. Note 1,

The second relates to the strength of beams, and is ex-
pressed by the following general proportion :

24

S varies as ’3‘;._

in which 8 equals the strength of the beam, b the breadth, d
the depth, and  the lengih. See “ Scribner's Engineer's and
Mechanic’s Companion,” page 127; “ King's Notes on Steam,”
art, 8, page 207; ** Gregory's Mathematics, art, 22, ‘pnge 405 ;
“Mahan’s Engineering,” first equation on page 387; reporis of
Du Hamet and M. de Buffon, to the French Government, as
given by Robert Stuart in his “ Cyclopedia of Architecture,”
article, “ Mechanical Carpentry.”

Yet, in the face of all this anthority, our friend Benjamin
Severson, mechanieal and civil engineer, of Washington, D.
C., 15 bold enough to tell us, with regard to the first of the
above propositions, that the strain varles *“inversely as the
distances.” And with regard to the second proposition, that
* the positive statement of Mr, Pearson appears to be equally
erroneous.”

Again, in attempting to enlighten us upon the * strain of
beams,” resulting from a load Iaid evenly over the whole
length, he says: “ Under Joads thus uniformly applied, the
strains increase ny the squares of the spans,”  While all the
nuthorities above quoted unite in telling us that the strain at
any point of & beam, resulting from a load thus evenly laid
over its entire length, is only the half of that resalting from
laying the entire load on that particnlar point.

Again, in relation to his hypothetical beam, it is no dispar-
sgement of the formuls that the beam will not support ita
own weight. It will be seen that the eloment of weight varies
direetly as the length, while the element of strength varios
Inversely as the length, the other dimensions remaining con.
stant, ko that it Is possible for a beam, having all the strength
wmigned to it by the formula, to fail of supporting its own
weight,

Furthermore, it will be seen by reference to his article on
pige 872, Vol. XXTIL, Sotmsririe Asericas, that all his de.
ductions are from Appearaness, He does not give the result
of any experiment, or any snnlytical investigation, or quote |
any author in support of h.x sayings. It takes something

more than simpls fppearances to do wway the results of pro.
found research for ages. H. C, PERARBOXS

but without even obtaining a trace of bitter salt, After this

Ferryshurgh, Mich.

Discovery and Inventlon.

The genius of the inventor is frequently undisciplined by
enlture; he is perhaps a workman of slender means and nar-
row views; hence the overpowering force with which his
one idea seizes him. The discoverer, on the contrary, he who
enlarges the boundsries of knowledge by important truths,
must be both & genius and a scholar, a man of broad views,
many-sided, healthy, up to the level of science in his time,
Such conditions almost presuppose pecuniary independence.
Hence, in reading the lives of the great lights of science—
Pythagoras, Archimedes, Copernicus, Newton, etc.—we gen.
erally find them men of standing 'nnd influence, men who
have leisure enough to devote themselves to science, and ed-
ucation enough to bring all varieties of existence within
their ken. For want of this thorough scientific training, in-
ventors are continually forced to test every step of their
work ; and it may be that only after hundreds of failures
any success is achieved. Though, as Mr. Smiles says, * the
steam engine was nothing until it emerged from the state of
theory, and was taken in hand by practical mechanies,” it
must be remembered, algo, that without theory it conld never
have been thought of, and that ignorance of scientific truths
iz often the most serions hindrance to practical men in their
inventions, If Goodyear had known that oil of vitriol con.
tained sulphur, he might have been able to utilize india-
rubber in three years, instead of ten, after he had made that
the purpose of his life. He found that oil of vitriol (he did
not know it by the name of sulphuric acid) would sometimes
produce upon the pure gum the very effect that he wanted,
and he wasted time in numerous experiments trying to ren.
der that effect permanent, when a chemist would have sus-
pected that the sulphur in the acid was the real agent, and
have taken the steps at once that Goodyear took years later.

Perhaps the greatest, the most complete and powerful
mind among men, is that of the man who is at once a great
discoverer and great inventor, Archimedes, Newton, and
Franklin are illustrious examples. The ancients attribute
to Archimedes more than forty mechanical inventions, prom-
inent among which is the endless screw, which he thought
out while traveling in Egypt, reflecting on the necessity of
rafsing the water of the Nile to points which the river did
not reach. He likewise applied it as n pump to clear water
out of the holds of vessels, to lnunching ships, and to pro-
pelling them through the water, a use which is still retained.
The precision with which he directed his thoughts to the
attninment of any desired result is woll shown by his detec-
tion of the fraud practised on Hiero, King of Syracuse, by a
goldsmith to whom the king had intrusted a cortain weight
of gold tobe made into & crown. The king suspected, when
he received the erown, that the gold hind been adulterated,
and he applied to Arehimodes for o test. The difficulty was
to measure the bulk of the crown without melting it into a
rogular figure. It was of the proper weight; henco, if any
alloy had been substituted for a part of the gold, the bulk
wonld be necensarily incrensed.  Archimedes kept the sub-
Ject continually in his thoughts, and the conditions of the
problem became so clear to his mind that when he stepped
into a bath one day, the vessel being full and wator flowing
over, he comprehended In an instant that the smount of
water flowing over was equal in bulk to the body immersed.
It followed at once that if the crown would displace more
witer than an equal weight of pure gold, it had been fraud.
ulently adulterated. Without a moment’s delay he Jjumped
from the bath and ran to his own house, erying trinmphant.
ly, “Eurcka! Eureka!” Yot, notwithstanding his ability in

the mpplication of scientific principles, he regarded his inyven-
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tions ns contributing far loss to his glory than the additions
which he made to speculative truth. * He wag half ashamed,”
says Lord Macanlay, “of those inventions which were the
wonder of hostile nations, and always spoke of them slight-
Ingly, as mere amusements, as trifles in which s mathemnti
cian might be suffered to relax his mind after intense appli-
cation to the higher parts of the science.” Ho knew the su.
perior value of his purcly theoretical pursuits sy mental
discipling, and as indications of mental power. Heneo ho
requested that his momory should be perpetuated ns far as
e could detormine the manner of it, by lils discovery e a
sphere is exactly two thirds of its clreumseribing cylinder;
and, accordingly, a sphere inscribed in a eylindor was seulp-
tured on his tomb,

Before quitting this subject, it may be well to notice the
fct that inventions are largely based on the state of knowl-
edgo at the time, and are consequently often claimed by sev-
eral persons who have worked fndependently of each dgther:
Invention is at onco the cause and the measure of civilign.
tion, When the world was ripe for printing, printing was
accomplished, either by Koster, Gutenberg, Faust, or Schoffor,
When the telescope was needed, the telescope must be in.
vented, whother by Huns Lippershey or Galileo,  The honors
of the steamboat are disputed, and claimod by almost every
civilizod country under the sun. A want thoroughly felt
tends to bring out its supply, Tt would be interesting to
look over the records of the Patent Otfice, to find out in what
year the people of the United States felt most keenly their
need of improved mouse traps, and when the imperfection
of their coffee mills became a burden. Even in these ihings,
demand regulates supply, and anxiety for perfection in the
merest trifles is an Indispensable condition of progress.—.dm.
Ez. and Review.

Burning and Unburning
Abstract of a lecture by Dr. \\'mln;\ Ouling &t Ihe Royal Institution, Lon-
on.

Dr. Odling began by explaining the first principles of com.
Bustion, and showing the simplest methods of lighting a
mateh, When speaking of the old method of obtaining a
light by means of flint.and steel, he exhibited the *steel
mill” once in common use among English miners, to give
them just enough light to proceed with their work. It con-
sisted of a little steel wheel driven by multiplying gear, and
made to rub against a piece of flint; by this method a contin-
nous shower of sparks could be kept up, He then exhibited
the old method of obtaining & gl by means of a piece of
bent steel, one part of Which was allowed to hang down over
the knuckles of the left hand, and this part was strack with
a pieco of flint held in the other hand. With each blow a
Yew sparks were struck off, and these sparks were allowed to
full upon carbonized rags, better known as “tinder;” the
tinder at once began to smoulder; this smouldering was in-
creased by blowing; so that at last there was ignition enough
to set fire to a splint of wood, the end of which had been
previously coated with sulph The 1 ked that
on a cold winter's ing this tedi thod of obtaini

the electrio lamp, was prajected uport fho seroen, forming o
beautifal green luminous are, appirently about six feet long.
Codmium gave a more subdued bluish green lght, and the
solld oxide was seen to nssume curious notwork fornis upon
the lower carbon point, Zine burnt with a purple flame,
Thalliun guve » magnificent groen arc of very considernble
length,

Dr. Soytorth's Procoss for th Purlfleantidn of Sirups

and Molasses In the Manumeture of Sugars

The julces and liquors employed in the first extraction of
sugat front the raw material it ix contained in, as well as the
sirups resulting fromd the sugnr refining processes, all gener-
wlly contimn a cortain quantity of alkaline substances, vary-
ing, however, in quantity with the variods caditions of the
s0il on which the bect roots have been grown and the mode
of cultivation. The juice of the ripe sugarcane, however, is
at the moment of being squeczed out of the cane slightly
acid td test papers By treating the saccharine julces with
milk of lime, seversl of (¢ uses of the alkaline salts pres.
ont in the juices are separated fromi £lio selds they were at
first combined with, and by thus being set froe gud remain:
ing mixed with the sugar, impede its crystallization. One
part of alkalino matter can absorb as many as four parts of
sugar; and some kinds of molasses (chiefly from beet root)
contain as much as 8 per cent of alkali.

The means lilthdrta tried to remedy this defect; namely,
neutralization of the alkalies Uy delds; ave falled in practice,
chiefly for two reasons—first, because {li¢ aclde have not
been applied at such a stage of the process of manufactre s
to enable the acids to seize upon the whole of the alkalies;
and secondly, because it has never been possible to prevent
the injurions effect of even a very slight excess of acid upon
the sugar itself; while, morepver, a difficulty is encountered
By the very voriable quantity of alkali'present, whereby the
proper quantity of acid to be applled varied every moment,
thus rendering “its application tdtally unstited in any but
very skilled hands. Among the acids applied, sulphuric and
phosphoric have been most used, but their use could not but
be very limited, since even a very slight excess of acid was
far more to be dreaded, on account of its highly injurious
effects upon the sugar thun almost any amount, so to say, of
alkalies. Sulphurous acid has been used and recommended
in various forms, even as far back as 1810 (Proust), both on
account of its netivity as acid in saturating alkalies, as well as
its power ag u bleaching agetit, by thus rendering the sugar
more white.colored.

Dr. Auguste Seyferth, managing director of the Brunawick
sugar (beet root) refinery, has hit upon a plan for the use of
sulphurous acid, which (according to the ununimous and un-
biased testimony of no less than one hundred proprietors of
establish herein the p invented and brought
out by the doctor, since Sep , 1869, are applied) answers
the purpose admirably, yielding more produce and of better

quality in every respect.
op Thdeiltaloatsl ially in the introd
tion of sulph acid, either in gaseous form, or in very

a light was a very serions thing. He then showed some of
the more recent methods of producing flame, and among
others he lit the gas jets of the theater of the Royal Institu-
tion with sparks of electricity.

The lecturer then spoke of ordinary ples of comt
tion, such as is seen in gas flames, candle flames, and the
household fire; he pointed out that coals, candles, and other

b gradually disappear as they burn, and he nsked,
* Where do they go to?" An ordinury sperm candle while
burning loses in weight about two grains per minute, and it
burns down at the rate of one inch per hour, Al this burn-
ing, however, goes on in common air; exclude the air and'
the fire soon goes out, us it unites with the one fifth part by
volume of oxygen gus contained in common air, To illus-
trate this Dr. Odling took a very large gliss tube, full of air,
into which he poured a small quantity of a strong solution of

weak aq lution, into the pans, By this ar.
rangement it is possible to bring all particles of the sugar
solution (sirap) into contact with sulphurous acid, and to
elimipate, by the joint action of heat and vacuum, any exeess
of the acid, which, however, not only saturates free alkalies
and carbonate of lime, but also sets the organic acids, which
might be present as alkaline salts, free from these combina-
tions; the sulphurous acid taking hold of the bases they were
combined with, while the greater part of these organic acids

cout 5 to require no inconveniently large space; to be applica-
Dlo to any already existing manufactory withont exusing any
temporary stoppmge of work; and its application is readily
learned by the sugar boilers.

According to communications made on this subject by the
memibers assembled at the general meeting of German sugnr
manufacturers and refiners, at Berlin (last May), and a similar
meoting lately held at Prague, this process is highly appre.
clated, and Inrgely culogized ag un immense improvement in
this branch of industry.— From the London Artizan.

Sewing and Cooking.

Suys the Journa! of Gaslighting: A French lady has been
calling attention to the deficiencies of the working and lower
middle classes in sewing and in cooking. Cooking seems,
like musie, o gift of certain nations, The French have it in
perfection, stimulated by poor food and desr foel, Italian
cookery Is atrocious; and German, where unimproved by
French contact, greasy and unsavory, It is much to be de-
sired that some of the fervor directed towards making women
fit for physicians nnd barristers were directed to making
them good wives and mothers. There may be exceptions,
bt we hiave never come across o charity school where even
the principles of cookery were taught. While smattering
of superficial knowledge is distributed, the girls never geta
good lesson on “ the diffe between si ing and boil-
ingl” There is no sewing in our workhouse schools to be
compared with that turned out of the convents of Belgiom
and France. Indeed, we should say that in the female or-
phan asylums round London more attention is paid to & par-
rot-like instruction in religious phrases than fo any useful
knowledge. Many of the girls turn out hypoerites; most of
them, from the severity with which they are treated, liars;
but it is yery rare to hear of the manufacture of a good gov-
erness or a good domestic servant. The model prize girle
are often female samples of Uriah Heeps. There is no
reason why cookery should not form part of the daily edu-
cation of every girl above eight years old who has to get her
own living, or whose husband has to get his Jiving. But
there is no standard school book on roasting, boiling, stew-
ing, frying, making soups, and cooking vegetables, Mrs.
Beeton or Miss Acton conld have produced such a manual, it
any of the book-publishing religions societies had asked for
such a necessity. As to sewing, the art will be found more
cultivated in the higher than in the lower middle clasies. A
widow lady, who had been well trained at home and abroad
ns a governess, and in that capacity had acted in several
noble families, on the death of her husband opened a day
school In a district of rich London shopkeepers. One day
she received a visit from a very grand lady, the mother of a
pupil, and the wife of a thriving shopkeeper. She came to
protest against her daughter being taught the art of plain
sewing and cutting out body linen, * Weare well satisfied,”
she said, * with Maria-Jane's progress in music and other
aecomplishments, but we keep four servants, and my daugh

_| ters need never do plain work.” The school-mistress at firsi

employed the ordinary sense arg without
effect. She added, “ When I lived in the family of the Duch
ess of Blank, my four pupils, the Ladies, &e., were all tanght
to cut out and sew the garments they presented to the poor.
It is my system—I cannot alter it.” The name of the Duch-
ess acted like a spell, and the purse-prond dame submitted.
Such are the peculiarities of a large class in rich England.
It is from the influence of the intelligent women who haye
been returned to the School Bourds, that we anticipate a bet-
ter system, better teachers, and more useful books in our

are volatilized along with the stedn, und thus the sulpl
acid promotes the good and ready crystallization of the sugar,
while its action as a decolorizer comes also advantageously
into play.

The Seyferth p 1 two muin of § DRI
ly, the munufacture of the sulphurous acid as gas, or as

pyrogullic acid and a little caustic potash; thus a solution of

of potash was formed.  He then closed the end
of the tube, and shook up the liquid inside it; consequently,
us {resh pyrogullate of potash absorbs oxygen with very
great avidity, the solution took up all the oxygen contained
in the air in the tube, reduced its bulk by one fifth, and left
nothing in the tube but pure nitrogen. This nitrogen, he
then proved by experiment, would not support combustion.

Dr. Odling pointed out that, although mercury dovs not
oxidize in the air at ordinary temperntures, it rusts very
wlowly when it is kept at » high temperature, and then it
changes slowly into red oxide of mercury, Dr. Odling ap-
plied heat to red oxide of mercury contained in n tube, und
thus drove off the oxygen once more; he mixed the oxygen
thus made with five times its bulk of nitrogen, then proved
by experiment that the resulting mixture had all the proper-
ties of common air.

Tu another experiment he proved thut the chief products
of the combustion golng on in a candle flame were water and
carbonie acld gas; a common sperm eandle, weighing 2}
ounces, produces in burning no less than 3} ounces of wator,
or more than its own weight. The sdditional weight of the
product of combustion is, of course, duo to the oxygen takon
Jrom the atmosphere,

At the cloge of this lecture Dr, Odling exhibited the igni-
tlon and combustion of the metals—silver, cadmi #ino,
and thallium. A hollow was seooped in the top of the lower-
‘most carbon point of the electrie Ismp, and in this hollow a

plecs of mlyer wis placed ; when the upper carbon p Ant was
wllowed {0 touch the silyer, the olectrical enrrent  uickly

4 the slver o boiling temporature, and on snp cating
ofuts, » broud brilliant are of va) rof silver pleyed he
This phenomenon, magn.fled b the lensos of

1 fon, and the application of the weid (chiefly in
squeons solution, being more readily manngeable) and its in-
troduction into the vacuum pans. The sulphurous wcid is
manufactured ut the works (boet-root sugar manufactories or
sugar refineries) by the wellknown expediont of burning
sulpliur in guitably constracted oyens, and earrying the pro:
ducts of combustion, proviously cooled so as to condense any
vapors of sulphur, into a leadun vessel whorein the gus is
met by a suitably srrmnged current of water 5o as to become
entirely absorbed.

The aqueous solution thus obtained s put into casks, or
other suituble vessels, and from these o Do, provided with
tups, leads to the vacuum pans, wherein the Hguid is sucked
simultuneously with the sugar solution, The party in at-
tendance upon the boiling in the vacnum pans, while causing
the sulph ueld to bo nspired, takes care to test from
thme to thme (this is dono by means of o contrivance technl-
cally known ns proof-stick) the contents of the pan by apply-
ing blue litmus paper, 50 ax to insure the contents of the pun
romaining alkaline; but if by & mishap the acld is in excess
this 18 remedlod by sncking in a fresh quantity of sugar solu-
tion, whilo u slight Increase of the rapldity of evaporation
(the turning on of more cold water to the condensers) will
rapidly eliminate and yolntilize any excoss of sulphurous aeid,
which, when in quantities of 50 to 100 Kilos, vxeess of the
weak solution, does not uffbot the sugar,

The quantity of sulpl acid solut pplied varies
from 4 to ¥ or from 10 10 15 per cont of the bulk of liguid
(sirup) to be pvaporated, but thess figures aro not sbsolute,
but only relative, sinco exporience hus already proved that
the requirements differ for different localitivs. The process
alluded to Iy stated to possoss; besides the advantsges alrendy
named (production of better quulity and larger quantity of
sngan) the good qualities of being appliceble at very little

'y le. The ple will speedily spread to
our many ill-managed school charities, the worst managed
being those for girls.

Preservation of Iron from Oxidization.

Among the many processes and preparations for preserving
fron from the action of the atmosphere, the following will be
found the most efficient in all cases where galvanization is
impracticable; and, being unaffected by sea water, it is es-
pecially applicable to the bottoms of iron ships, and marine
work g Ily: Sulphur, 17 1bs.; caustic potash (Iye of §5°
B.), 6 Ibs., and copper filings, 1 1b. To be heated until the
copper and sulphur dissolve. Heat, in another vessel, talloy,
750 1bs., and turpentine, 150 1bs,, until the tallow is liquified.
The compositions are to be mixed and stirred together whils
lot, and may be laid on, as paint, to the iron.

MARINE Guug.—Mix togethor, gum sandaric, | Ib.; gum
mastic, } 1b,, sud methyluted spirit, 8 Ibs. When the gums
aro dissolved, add § 1b, turpentine, and mix this with a thick
hot solution of the best gluo (to which a little isinglass bas
been added to clarify it), and filter through mustin, The
werine glue will be impervious to molsture; and will not
goften in any ordinarily hot weather,

' P

How 10 Cioose A Purey, igne says: *Sp
wssure us that, in order to make cholce of a puppy from
among & number of others, it s better to leave the cholce o
the mother herself, In carrying them back to thelr bed, the
first one she takes up will always be the best; if we pretend
{0 sot firo 1o the bed on a1l sides, then the one she will try to
resoue first,”  Wo wonld suggest in rogurd 10 the Intter para.
graph, thut whoover may test the weeurney of the sports.
man's recelpt, b earoful to not st the bed-clothes on fire tn

trying the experiment.

of the ion sug-
Tur e o ¥ g :
gost to u elergyman tho inquiry whether it would not be
Dbetter to devoto half of one's enorgios to leaming to live on &
eory small income, than to devote all of one's lllll"luwh
strugghog aud walting fora largo income't

.




R —

Improved Grate Mar.

Engitcers have bocomo thoroughly alive to the faot thay ]

Qh‘htlng surfaoe of bollers can never work up to its ful}
efficiency without not only the proper amount of grato sur.
faon, but also such a construction of the grate that the fuel
muy be economically consumed, The combustion must not
Do partial, digtilling off the fuel nud wending it out of (he
mouth of the chimney in black volumes of smoke; It must
bo as complote as possible, Large heating surfaco nviills
nothing if the combustion of the fuel be imperfeet, and the
completoness of combustion depends primarily wpon the
grate, which must be of sueh & form thint
& full draft may be secured, yot be able to
rotain its form under the effocts of heat,
und sapport the fuel properly for the uni.
form distribution of air to the combustiblos
usod,
A large number of patents have boen
fssued for improvements in grote bars, and
still Inventions in thix field increase and
multiply, The demand for grate bars is
go large that any bar which can fairly com-
pete with those that have preceded it, is
sure of sale, and tho manufacture of such
burs hns grown into a large industry, a
Our engravings show the form and con
struction of & grate bar, for which it is
clnimed that it effects a large saving in ‘
fuel, that it does not warp or twist, that it i
Insts much longer than the ordinary bar, e —

and that it can be used in any furnsce with. ‘&‘

il

out the trouble and expense of making
alterations. .

The shape of the grate bar is such that a
very lnrge aggregate opening for the passage
of air to the fuel is secured, resulting in
more perfect combustion and greater rapid-
ity in raising steam then is the case with
many forms of grate bar in use.

Nut eoal, slack, sawdust, shavings, and tan bark, can be
suocessfully burned upon it, as is attested by those who have
used it in the consumption of the combustibles named.

The bar is constructed with horizontally curved cross
picces, A, which act as braces, and in combination with the
side plates, B, prevent warping or twisting, under great and
unequal exposure to heat.

The grate, formed by the curved arch cross pieces, has a
flat, even surface upon the top, so desirable in grate bars, and

Yy . . .
s .
Scientific  Amevvean,
e —— m— -
many us fifty styles can be employed by the compositor with
{out rising from his seat,  As originally patonted, the types
wore armanged on the periphery of a disk or wheel, and the
impressions, made upon prepared pulp or clay wero Juntified
with difficulty, By the improved machine, impressions are
mude upon puper, and Justification and correction are aceom-
plishoed without loss of time,
| — e —

Wit iire glod to hioar that the efforts to supply Nebraska
with salt have been suceossfnl, und that salfne water hins been
A party of entor.

brought to the surface by an artesian well,
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GREENLEAF'S IMPROVED GRATE BAR.

prising men in Lincoln city struck, at a depth of 600 feet, o
stratum of sandstone, from which a torrent of salt water
came upwards, and shot over eight feet into the air, When
the well is tubed, a constant flow may be expected. The
value of this discovery will be great, and a proper reward for
Dr. Evans' untiring lnbors in the search. The strength of
the saline water is estimated at 80 degrees.

T ———__
IMPROVED SEWING MACHINE.

enables the weight of metal to be reduced, without increased
liability of breakage from unequal expansion. The
pieces also act as shears in cutting clinkers. It is
claimed that sctual use has shown that these bars will
outlast two or three sets of ordinary bars. The bars, it
is claimed, weigh less, per square foot surface measure-
ment, than any other grate bar now in use, and the
pieces are so constructed that they may be placed in any
furnace without change in the bearing bars.

The exterior projections, C, on the side plates, B, form
a series of apertures between the bars, when the latter
are placed together in the grate, preventing the for-
mation of blank spaces,

The under edges of the curved cross pieces are cast
with a re-entrant curve, as shown in Fig. 2, which re-
duces their width, so that they do not readily clog up;
and the ashes can readily be removed from the inter-
Spaces.

We have been shown testimonials in regard to this
grate bar, which state that by its use a large saving in
fuel has been secured, and also corroborating the claims
made in regard to its durability.

Patented, Noy. 16, 1869, by Clements A. Greenleaf.
For further particulars, address Greenleaf Machine Com.-
pany, 319 South Tennessee st., Indianapolis, Ind.

— -
New Composing Machine,

The New York Tribune gives an account of a new
composing machine, designed to supersede the use of
fonts of type in printing. Itsays; The great feature of
the invention is 2 mechanical device by which ordinary
type setting and type distributing are dispensed with,
and one hundred types are made to perform the gervice
of a full font set in the usual way.. The letters of the
alphabet, together with figures, punctuation marks, and
combination words, are arranged in regular order in a
type-head two inches square, and are operated upon by
keys, manipulated as in a pinno. When the keys arc
touched, the type-head moves to its position, and action
is hiad upon whatever letter or figure is touched, the type
moving downward a prescribed distance, and making a
printed impression on transfer paper. The platen on which
the paper is laid is moved buckward and forward by a feed-
wheel for each impression of the type, and the spaces be-
tween the lines are produced by lateral motion by means of
& ratchet wheel, In this way one hundred impressions are
made per minute, and proofs can be corrected very easily.
The impreasions are finally transferred to a zine plate, and
printed by an improved lithographic press at the rate of 2,500
impressions per hour. In plaee of transfer paper a mold of
glay or wax may be. used to receive indentations, from which
@ stereotype cast can be obtained of uniform thickness, and
ready for the press, The. machine is driven with o treadle
like o sewing machine, and occupies sbout the same space,
It can be manufactured for $200, and the typelieads for §3
sexch. Every stylo of type borders, ornamentation, and also
music, can be produced, only requiring one type to represent
each character. The typeheads are easily changed, and as

in a continuous operation, ns required in cotton mills, hosiery
and bag muanufactories, printing mills, and other similar works

The stitching part of the machine may be of any approved
kind of sawing machine now used, and is placed at A, as|

shown in the accompanying engraving, whero it s sustained
by the frame, B. The frame, B, also rv.nmmrm o central shaft
with pulleys, as shown, which receives motion through the
main driving belt, C,

The belt, D, conveys motion from the central shaft to the
stitching part of the apparatus, A. Upon the central shoft
is cut a screw thrond which actuates the worm gear, B, and
through it the vertical shaft, I, Upon the lower end of the
vertical ghaft, I, thero is keyed n toothed wheal, G, which
meshes into teeth (not shown in the engraving) on the back
of the flanged feed-ring, I This r{,,g is suspended on
flanged friction wheels, K, which sustain it vertically and
laterally, but leavo it freo to rotate in the proper (lin:ctiun
when actuated by the wheel, G.

1

The invention which forms the subject of the present arti-
cle is designed to provide a means for sewing goods together | there is scarcely warrant for the construction of an expen-

[ FEBRUARY 4, 1871. "

At Intervals around the flange of the feed ring, H, are
placed hooks, I, upon which the edges of the cloth to be
gown are strotehed, and are fed to the pewing sttachment ax
the ring rovolves in the manner deseribed.

A sliding plate, J, which sustains the lower bearing of the
cortical ahnft, ¥, s moved back or forwnrd by the hand
lover, L, which throws the toothed wheel in or out of gear
with the feed ring, as desired by the operator.

The friction rollers and all the moving parts below the
contral shaft are covered by a flat plate or shield, not shewn
in the engraving, a8 when in place it conceals the working
parts. To prevent the cloth from being
earried ander this shield, four bent arms,
M, are attached to a short pulley shaft
driven by a belt from the contral shaft.
These arms press the cloth off from the
hiooks on the feed ring, and thus released, it
falls down upon the floor which supports
the machine.

The hand lever, N, runs the stitching
part of the machine into or out of gear, as
o may be desired.

We are informed by the inventor that
this machine has stitched one thousand
pieces of cloth, 28 inches wido, per day,
with one hand, and it has stitched, in one
duy, forty-five pieces (of game width) more,
with one operator, than was done by two
operators with the Willecox & Gibbs sewing
machine without the attachment,

Patented through the Scientific American
Patent Agency, Nov. 1, 1870. For further
information address W. A. Rayeror W. S,
Lincoln, patentecs, care Willcox & Gibbs,
sewing machine manufacturers, 147 Tre-
mont st., Boston, Mass,

A 30~Inch Gage Rallroad In Ohlo.

The Toledo Commereial having stated that the Piqua, St.
Mary's and Celina Railroad Company had been incorporated
{on a capital basis of $400,000, to build between Piqua and
| Celina, through Miami, Shelby, Auglaize and Mercer coun-
| ties, Ohio, about forty-four miles, a Piqua correspondent
| gives us the details of the scheme. ‘

The country along the line is very populous and produc

tive, and the question of an outlet by railway has long been
| agitated, . But the Minmi and Erie canal passes through it
already; and though inadequate to the wants of the country,

4

({(

sive road. Last winter, the plan of a narrow-gage
road, to cost, fully equipped, less than half a million
of dollars, in place of one of the ordinary gage, cost-
ing a miilion and = half, was discussed. The design
is identical with that of the Welsh railways, which
liave been so often described in engineering journals
of late. A road of this kind, for trans- porting coal—
the only one in this country as yet—is already in opera-
tion between Akron and Massillon, Ohio. A system
of narrow-gage railways is algo projected from Toronto,
Canada, as feeders to the widegage roads now cen-
tering there. We learn that parties interested in the
proposed Buffalo and Springfield road are now exam-
ining the Canada system, with a view to the adoption
of the narrow gage. The Kansas and Denver Pacific
Companies also contemplate reaching the mining
regions near Denver, and probably at no distant day
penetrating the Great Mountain Parks, and perhaps
-passing over the entire range, by narrow-gage roads,
costing only one seventh as much as the present gage,
where the latter is practicable, In all these cases the
data, showing the entire practicability of these roads,
and giving the cost of construction and operation, are
such as to reduce the prospects of any such enterprise
to a certainty. 3
To return to the Ohio road. The right of way is to
be fifteen feet in place of forty feet; twenty pounds
instead of fifty-six pounds iron will be required; the
locomotives, weighing six tuns instead of thirty, will
draw from ten to twenty loaded freight cars, each hav-
ing & capacity of two and a half tuns; under freight
and passenger cars alike (the latter seating twenty
persons) four-wheel trucks will be placed; the ties
will, of course, be nearer than on the wide gage;
while finally, on account of the lightness of car equip-
ment, in comparison with capacity, and of the central
position of the trucks, both higher gradients and sharper
curves will be practicable, greatly reducing cost of
oxcavation, and other important items of construction.
| Inthe present instance, the route prosents no engineering
difficulties—Piqua, thence following the canal to Berlin:
thence to Minster, Bremen, and St. Mary's, where it will
leave the canul, and make Celina its northern terminus,

The enterprise, which is to be begun in January, is in the
hands of able and energetic citizens—among the corporators
being Hon. J. F. McKinney, member of Congress elect; Wil-
linm Scott, one of the oldest citizens, and President of the
| Pigua Nationnl Bank; J. G, Young, Cashier of the same;
{ Henry Flesh, a wealthy merchant of the city; Chas. C. Clute
an experienced railrond builder, of New York city.—Ckicago
Railway Roview.
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Additions to Clubs,

For the infermation of subscribers tho publishers of the

SCIENTIFIC AMERICAN give notice that they will receive ad

ditional names at any time, to clubs already formed, at club
rates,
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ENGLISH AND AMERICAN SCIENTIFIC, MECHANICAL,
AND ENGINEERING JOURNALISM,

To those who have access to the files of English and
American periodicals devoted to the above-named subjects,
a very striking difference between those published abroad and
at home, is apparent. Whether the average English reader
peruses the contents of such papers as The Engineer, Engi-
neoring, The Artizan, ete., or not, it is certain he tolerntes in
them much that, persistently published in an American
journal, would limit its circulation to a very few readers.

England has done much to render science popular with the
masses, but this work has been done through books and lec-
tures rather than throngh her periodical literature devoted
to technical subjects. AW'the Year Round, Macmillan's Mag-
azine, Chambeors Jowrnal, and others devoted to general
literature, have done vastly more for the enlightenment of
the general English public, on matters of science, than all
the technical journals put together. The short but interest-
ing (because easily comprehended) articles on scientific sub-
jects, which the periodicals last enumerated have printed,
have been many of them models of their kind, They were
written with the full appreciation of the fact that to the general
reader technical language is an unknown tongue, and that to
attempt reaching their understanding through its use, is the
hight of absurdity.

What, for instance, could the general reader muke of the
page after page of mathematical formule with which, ina
foreign cotemporary, Prof, Rankine sought to dignify the
« gay velocipede?” There is not an American journal in ex-
igtence that wonld have risked its popularity by the publica-
tion of the series of articles roferred to.

Similarly, we find in many of the English publications like
the one alluded to, prolonged serinl discussions so,technical
in character, and go burdened with mathematies of the most
abstrase kind, that we venturo to say that not one in ten
thousand Englishmen, not to speak of American readers, could
read them understundingly ina yoar's time,

We have no means of knowing what the exaet cironlation
‘of any of theso papers mugt be, but from our stand-point of
view it cannot be large. They seem, however, to bo able to
‘hold their heads above water, probably because their adver-
tising colurans are so liberully patronized, and because thoir
regular price of subscription ls much higher than American
readors are willlng to pay for the amount of reading mattor

1t there is any one thing our English cousing know thor-
o it ds the value of advertising. Even papers of ad.

Hmited cireulstion are enabled to obtain a mass of

, mmm o struggling Yankee newspaper pub-

0 of the discussions in most of tho journals under
{8 unexceptionuble, except that to s Yankeo
wearlsome on account of its length; and it puzzles
to undestand how many of the items can
a local interest to nny.
| gravely inform our readers that the Messrs.
ust suceeasfully cast a bell for a rural church,
; hnd bestowed upon the same edi-
window, or that the trustees of the
soke had just bullt & new schoolhouse,
water from & convenient

%@mu was not born on British soil,

Scientific  Qmerican,

spring; and if we should fill a eolumn weok after weok
with such puerile items, we should soon expect to hear
from our correspondents that they did not care to pay for
such garbage. Yet this is only (perhaps o romewhat extray.
ngnnt) gample of what many English journals designed for
goneral clreulation treat their readers to in every issue,

A profusencss in letterwriting s also o marked feature of

English papers.  Eveorything is fish which comoes to their net
in this line, provided it is, or can be made grammatically cor-
rect,  Personnl explanations, long preambles, and vorbiage
are allowed to burden o very small modicum of fact. A cor-
respondent writing a recipe for the relief of corns, and fecling

it necessary to relate his sufferings with divers unlucky pur
chnses in the way of boots, would be sure to be permitted to
tell s dismnl “ yarn " without restriction, at least in many
Snglish publications wo could name,

It would seem that quantity, and not quality, is the aim of
the average English correspondent, and that to fill space with
printed matter is the ultimatum of publishers of technical
periodicals. There are, however, some honorable exceptions
to be made in this respect.

A fow periodicals in America have imitated the English
model, but have never achloved extensive popularity.
American readers prefer their mental food cut in thin slices.
A single point made and well wrought out in a short article
suits them better than exhaustive essays; and facts, rather
than theories, are sought by them. Few have leisure to
peruse very long essays; and if they have, they prefer them
published in book form rather than serially.

B
SOLUBLE GLASS.

A great many uses have been ascribed to this substance,
some of which are obviously absurd. Others which seem
rational, have been failures in the hands of most people who
have tried them, and we are frequently called upon to explain
the causes of failure, This is in all cases difficult. The
causes are in many cases obscure, even when ample oppor-
tunity is afforded for examination; and as we seldom or never
have opportunity to make a thorough examination, we are
generally unable to reply definitely and intelligently to such

91 | queries,

Our own experiments with this material have not been of
the most satisfactory character. In general, we have found
that after it has been applied for a longer or shorter period
it becomes crumbly, and cleaves off from the surface of wood
or iron, We are informed by a thorongh chemist that such
has uniformly been his experience, and that he thinks solu-
ble glass becomes crystalline in structure when exposed to
the action of the atmosphere.

A gentleman has just left our office who purchased some of
this material from a dealer in this city, with a view to useitasa
protective coating to iron. He says it would not long adhere
to the metal. He applied to the manufacturers for directions
in correcting his supposed errors in its use, but could get no
information by which he could secure any improvement in
his results, and consequently he voted “ water glass” a
humbug.

A clue to these failures is perhaps found in a lecture re
cently delivered by T. 8. Barff, F. C. 8, in the hall of the
Society of Artsin London, It seems from the observations
of Mr. Barff, that soluble glass (silicate of soda or potash) is
frequently too alkaline for satisfactory use in painting. The
best way to make these silicatesis to fuse the component
materials together in a reverberatory furnace. When cold they
should be put into open vessels of hot water, when an oily
liquid is formed, which is a solution of soluble glass. Either
of the silicates of potash or soda, will generally be discolored
from the presence of organic matter. This will, however,
settle to the bottom, if the solution be allowed to stand for
some days; when the clear supernatant fluid may be drawn
off.
But even then, according to Mr. Barff, the solution is unfit
for use in painting, on account of the presence of too much
alkali, To remedy this defect, he recommends charging it
as much as possible with silica, in the form of white powder
obtained from the fluoride of silicon by precipitation with
water, .

Wae think it is probable that this alkaline quality would
render soluble glass conting less permanent, wherever ap-
plied, and as Mr. Barfl’s experiments polnt out the way by
which the defect may be remedied, o trisl of his method
could ensily be made in any of the general applications of
this snbstance for which it has been recommonded,

- -

TYPE-SETTING MACHINES,

Tho Inyention of a type-setting machine has justly been
congidorod one of the most knotty probloms over attomptod
by mochnnies,  Whaon it 1s considered how many charsctors
and sorts aro comprised in the upper and lower cases of the
compouitor’s desk, and then that the exigencles of modern
printing demand the multiplication of thoese cases, tho fre-
quent use of characters not found in the ordinary caso at all,
and also the fact that all theso sorts must bo kept uomixed
in the cases, it would seem, ot first glanco, shoer madness to
atterpt to nceomplish by antomatic machinory what requires
for its present performanes intelligence to guide the work
at ovory stop.  What the printers call “instification,” that
I8, tho spucing out of the lines so that they shall be of equal
longth, also requires that If words or syllablos which cannot
be divided, cannot be mado to go entire into a line, the line
must bo lengthened by the insertion of spaces between the
lotters and the word bo carried on into the next line.

It is evident that there must be injelligence to guide some-
whero, and that if & machine aliall ever be made that can bo

succesalully employed to set type, it must roquire the atton.

— e ———

tion of o compositor st every movement, But if o single mo-
tion of the compositor's hand could set in operation mechan.
ism by which all the other movements, now required to place
each type, or their equivalent, could be automatically per-
formed the problem would be solved, provided the single
moycment could be made much quicker than the sevaral
movements are now made and the machine conld be made
sufliciontly cheap and durable.

ditions very closely, considering the difficultics to he sur-
mounted ; but none have ever yet been able to compete with
the living typo-setter, 2

The host of difficulties attending the construction of ty pe-
sotting machines might be greatly reduced could eertain con.
ventionalitics of printing be relinquished, We have never
been able to see any good reason, other than that “it is the
fashion” for dividing wonds by syllables, or indenting para-
graphs. Of course it would look very singulsr st first to
forego these conventionalities, but their omission would cer-
tainly simplify the problem of type #etting by machinery
very much, if not open the way to its complete solution.

It is singular with what tenacity econventionalities like
these are adhered to in the arts. 'We once saw a machine for
putting up Seidlitz powders, which would do the work with
extreme rapidity, yet the inventor informed us, the powders
would not gell, because they were not put up in the way the
trade had been accustomed to,

80 long as the art of printing is hampered by the convention-
alities we have mentioned and many we have not mentioned,
there will be little chance for type-setting machines.

The inventor of & machine, an account of which is given
in another column, has, we believe, hit upon the right
principle in the construction of such machines, namely, that
of making impressions of letters in some soft material from
which casts can be taken.

— >

THE USES -OF HABIT.

There has been much declaiming on the part of a certain
school of philosophers against the propriety of allowing the
mind to run in a groove; or, in other words, to acquire any
particular habit of thought. All habits, say these declaimers,
are bad. There are no good habits. No man should do any-
thing from mere force of habit. The effect of habit is to pre.
vent thought and to open the door for error in reasoning. It
cramps the mind within limits beyond which it cannot ex-
pand, and thus becomes an obstacle to healthy growth.

We regard these views as false in the extreme, and propose
to devote a brief space to the presentation of the uses of
habit, meaning, of course, good habit.

We assert that all expertness is the result of persistent
habit. Perhaps this proposition can be best illustrated by
examples of manual expertness. One of the most striking of
these examples is the skill acquired in musical execution.

rious tones on an instrument in their proper sequence and
length, very slow and painfully fatiguing. But by dint of
long and arduous practice, he comes to a point where the
fingers move by mere habit, without any sensible effort of
his will. Indeed, tho habit of doing what he has to do right,
becomes so strong, that to attempt to do it wrong, would be
almost as painful and tedious as his first attempt to acquire
the proper method. ‘

So in the performance of all kinds of mechanical work,
dexterity is only to be acquired by habit formed by contin-
uous practice. These facts seem so obvious in connection
with manipulation, that it appears strange they should be
disputed when applied to mental operations, or moral im-
pulses, ¢

As in manual operations a certain sequence and order,
strictly followed, will enable the operator to perform each
detail with greater facility and accuracy, and so shorten the
time expended in reaching the desired result, as well as
make the result more perfect, so a proper method gives map-
idity and accuracy to thought. A mind trained to think me-
thodically is o mind which has acquired habits of thought.

This methodieal thinking is absolutely indispensable to
success in many professions, of which we may cite * law * as
onoe congpicuous example,

But perhaps in no field of study is it of greater importance
than in invention, and this brings us directly to the nisin ob-
jection urged against habit in thought; namely, that it is &
foo to originality.  Wo take direct issue on this point, and
nasert that, on the contrary, it is the very basis of originality
in so far as originality ls useful or desirable.

The originality that is desirable in literature, in invention,
in the arts, is employment of olementary principles in new
combinations. We may refer to music again for an illustra-
tion of this polnt. The elementary combinations are repre-
sonted by the exercises upon which the pupil is required to
dovote his practice, These exercises comprise difficult com-
binatlons, elements of composition which, in themselves, are
dry and unpleasing, but which, combined In various ways, are
formed in the compositions of the groat masters. The ele.
ments being acquired by pactice, the originality appears in
the combination of them into new and melodious arrange-
monts,

80 in {nvention,a now dovice always consists of a novel ar.
rangoment of eloments previously known, - An. original
thinker, worthy of the name, is ono who, while ho perhaps ex-
plores now fields, omploys in his research the facts of pre-
vious experienco and the methods he has found vatuable in
formor investigations, modified to suit the partioular exigen-
cies of the csse, Let him throw aside aseertained facts and
methodical thought,and ho at anco dogenerates iuto & framer
of bagoless theories, which nre originul only because they are

like nothing else,

Muchines have been constructed approxXimating these eon .

At first the beginner finds the process of producing the va-
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' Qm VALUE OF THE CENTRAL PARK.

i

WOnLY years ago, Ambrose O, Kingsland, the Mayor of
ty, transmitted to the Board of Aldermen s apedul":nw
sage votting forth the limitod extent of the places devoted to
~ thepublio on the island of New York, and urging the {m.
45 Wuoﬁ prompt action towards the eroation of a great
m for the moral, mo. lndd-nlury benefit of the peo-

0. messagoe much attontion and originated
Ahe movement which finally ended in the establishment of
\h.m Park. The Mayor and Sireet Commissioners wer
® few yoars later, crested Commissioners of the Central Park,
and they associated with them * cortain well-known citizens,
whose public roputation, peeulinr avoentions, and cultivated
tasto, gave assurance that thelr opinions would possess the
famat n clear, unbinsed judgment,”

Tavitations were extended to Washington Irving, George
‘Bancroft, Stowart Brown, and others, and these gentlonion
met on the 20th of May, 1856, and arganized by electing

Washing! Irving us President of the Board, and sottled
the preliminaries for carrying into offsct the objocts of the

L 0

It is not necessary to pursue the history of this important
work, as it is fresh in the memory of the youngest inhabi.
tant, and down to a recent period was the pride and glory of
our city, Our object is to call attention to the value of the
Central Park as an agent in the scientific education of the
people.  We have before us the thirteen annual reports of
the Board of Commissioners of the Central Park, and are
gratified to trace in them the progress of public opinion in
favor of the establishment of Museums, Zoological Gardens,
Historical Collections, and Art Galleries, within the Park, for
the instruction as well as the amusement of the people. The
Commissioners haveall the time recognized the value of such
aids to knowledge, and have done all in their power to pro-
mote them.

As early as 1861, the Legislature chartered the American
Botanical and Zoological Society, and gave the Commission-
eors of thePark authority to set apart a portion of the grounds,
not exceeding sixty acres, for the use of the Society, for
the establishment of & Zoological and Botanical Garden ; and
subsequently the Board, in complinnee with the provisions of
an act passed March 25, 1862, made to the New York Histori-
cal Society, a conditional appropriation of certain grounds
about the Arsenal building for the purposes of estal:lishing
and maintaining therein, by the said society, a Museum of
Antiquities and Science, and a Gallery of Art. Itdoes not ap-
pear from the records that either of these societies ever availed
itself of the opportunity thusafforded ofobtaining a permanent
foothold in the Park, and we fear that thisneglect will result
in a permanent loss to our community,

The Legislature of the State,at its last session, authorized
the Board “to erect, establish, conduct, and maintain on the
Central Park, a Meteorological and Astronomical Observatory,
and & Museum of Natural History, and a Gallery of Art, and
the buildings therefor, and to provide the necessary instru-
ments, furniture, and equipments for the same.”

In the meantime we have, in the city. the Lyceum of Nat-
ural History, chartered more than fifty years ago, the Ameri-
can Institute, founded forty years ago, and two new societies
—the American Museum of Natural History, and the Metro-
politan Museum of Art—they occupying, with the Historical
Society, pretty much the whole field of letters, arts, and sci-
£N00S.

So many societies and =0 many men of many minds, have
evidently perplexed the Commissioners of the Central Park,
and after waiting more than ten years to see what propositions
these various organizations had to make, they appear to have
taken the matter into their owm hands, and to have had the
act of Legislature, above cited, passed, to enable them to go
to work on their own authority and in their own way.

The distingnished architects of the Park, Messrs. Olmsted
and Vaux, and the efficient comptroller, Mr. Green, have, to
our personal knowledge, been in constant eommunication
with the leading thinkers and workers in this country and
in Europe. 3

They have all of them"traveled over the continent of
Europe for the purpose of studying the construction of mu.
senms, zoological gardens, pleasure grounds, and galleries of
art, and'they have had the advice and assistance of the offi.
cers of all the organizations named above; and, as a result,
have planned and carried forward the best laid scheme thint
was ever yet devised for the instruction and amusement of o
people. As a part of this scheme, the Commissioners om.
ployed Professor B. Waterhonse Hawking to reconstruct
gome of the extinet animals of this continent, and to establish
a paleozoie musenm,  Their action in this matter has been
highly commended by the scientific societies abroad, and by
the unanimous approval of the best minds of our country,
Tt Lins been sald by geologists in England that no one thing
lias exerted go great an influence upon the study of geology
and natorsl history in England, or has done so much to give
popular information upon the origin of the plantsand ani.
mwals on the globe, as the restorations made by Professor

Hawking in the gardens of the Sydenhoam Palace.  As soon
18 it wos understood that this celebrated nnturalist had come
to the United States, a rivalry at once arose in the large cities
to secure his services for their respective parks, but as he
firgt landed in New York, the Central Park Commissioners
were £0 fortunate ax to make arrangements to hiave the work
done in our eity; and Mr, Hawking lind made considerable
progress, when the work was summarily stopped by the new
Commissioners, who, having just been nppointed, natorally
enough did not know what great valoe the scientific men of
the conntry put upon the sucoess of this particular under-
taking. Under the management that lns made the Central
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Park what it now is, thore is no question that we should
#oon hiaye hiad the best organized Zoologieal Garden, the most
complete Mugoum of Art and Natural History, to bo found in
this or any other country. The Commissioners, sfter o study
of many yoars, were in possession of all the requisito infor
mation to onable them to push the whole scheme to perfect
suecoss ; and nnder their direction the Park would have be
come the right hand of our public sehools g an ald to amuse-
ment, hoalth, and Instruction. They ought never to hinve
been removed, and thelr departure from the conduct of affairs
awakens the fear that the artistio and sclontific value of the
Park may bo considered as gone forever,

How long will it take the present Commissionors (o ac-
quire as much knowledge of all the details of a great park ns
was obtalned by the gentlemoen who have just been removed
from office, after & service of nearly fifteon yonrs? Is there
guch n thing na scientific administration in this country, or
st wo always be subject to the whimg and caprice of the
moment ! Surely if there were over o publie undertaking
requiring knowledge and exporience, it is the Central Park;
and yet we seo old public servants removed, and new men
appolnted, swithout any regard to the lessons of the past, or to
services already rendered.  And ss n consequence we read
that the work on the Paleozoie Mugoum Is to be stopped, the
Zoologieal Garden to be removed from the site which had
been selected after years of study and consultation with ox-
perts.  And what is to become of the ofher museums, we do
not know, but we may bejustified in predicting & foreclosure
of the whole concern. What are the names of *the well.
known citizens whose public reputation, peculinr avoceations,
und eultivated taste give sgsurance that their opinions would
possess the force of a clear, unbinged judgment,” who are in
consultation with the present Board of Public Parks? What
artists and men of science are members of the advisory
board ¥

— -
THE ECLIPSE EXPEDITIONS.

So far a8 heard from, the Eclipse éxpeditions seem to have
been, if not total failures, unsuccessful in doing very much
useful scientific work. Bad weather interfered with the op-
erations of nearly all of them. We shall summarize as briefly
as possible the news received up to the present date in regard
to them.
Our European exchanges inform us that the Oran, Gibral-
tar, and Cadiz expeditions accomplished very little. The pri-
vate expedition of Lord Lindsay had better luck,and, being
favored by a break in the clouds at just the right moment,
obtained, by means of long exposure, two pictures of the cor-
ona, and, by means of shorter exposures, geven photographs
of the prominences, including one of Baily’'s beads. The of
ficial expedition at Cadiz, under the leadership of Father
Perry, detected some bright lines in the spectrum of the co-
rona; also that the light of the corons was polarized. The
work of the Gibraltar expedition was spoiled by clouds, and
Mr. Buckingham, who went to Estepona, thirty miles north,
with a great heavy telescope and portable house for photo-
graphic operations, had all his labor in vain, for rain came
on during the total phase. Some of the observers near Gib-
raltar had a glimpse of the total phase, and in that short in-
stant detected bright lines in the spectrum of the corona.
The Oran expedition was a total failure, because of bad
weather, The expedition to Sicily also conld do little, be-
cause of the clouds and bad weather; o telegram from Mr,
Norman Lockyer says that the American observations of last
year are confirmed.

The Gibraltar Chroniele publishes communications from a
number of private observers on the Rock, one of whom
writes:

As the moment of * totality " approached, and the moon's
shadow, perceptibly traveling from west to east across the
sun's disk, veiled his light more and more, earth and sky began
to assume & weird, unnatural aspect; and the effect was so
solemn and fascinating that it was with painful anxiety one
suw one of the dense clouds, with which the sky was largely
covered, moving speedily from the west in the direction of the
sun, and threatening to hide the whole phenomenon. Heavy
and looming, on it came, and at seven minutes before totality
the view was completely lost. It was fortunately blowing
hard, The friendly gale soon swept off’ the interloper, and at
about four minutes before the eclipse the brilliant crescent
again appeared. At 110, 34m. 30s, (14 minutes before totality),
the clonds having left a considerable space of pretty clear
sky, an extensive halo of deep shadow, with » fuintly lumi-
nous fringe of prismatic rays, became visible. It was concen-
centric with the sun, and in diameter about one third of the
are between the zenith and the horizon, seemingly about fifty
times the apparent dismeter of the moon’s shudow. This
halo, visible only for half a minute, wes efficed by another
clond, which again obscured the view, After a minute's
brenthless anxiety, the “curtain again rose,”*revealing the
longed-for tableaw, w grand, impresgive sight! It presented
itself through a rentin the clouds not greater inarea than ten
times that of the disk of the moon's shadow. That part of
the opening which was above the eclipsed orly was clear like
the sun at twilight, and in it were visible to the naked eyve
ﬂlt."'plmn'ls Venus, Mercury, and half a dozen stars.  The re-
maining part was covered with a thin haze. The moon's
H[IN‘!)\\' apprared to the eye, assisted by a somewhat wenk
binocular glass, to be o dirk cirenlar disk, with an even
boundury and of uniform ghude, Within the corona, and
touching the circumference of this shudow, appeared five or
six spoty of brillinnt earming, varying in form and size, and
at Irrv;‘:’ulur distances apart, I'wo of these wpots, or *red
flumes,” ag they are cullml. on the eastern gide of the disk, and
at ubout fifty-five degrees und eighty degrees, respectively,
from the vortex, secmed decidedly the liegest nnd most promi-
nent ;_llwy wers tongue-shuped, wnd protruded about one sixth
the width of the coronn. In their nelghborhood the coronm
was brightest and widest, There, too, the ruvs of the coronn
appesred to be gathered more distinetly into ;Emups thun else.
where, faint shadows being visible between the groups.  The
coronn consisted of brilliant rays of extremely faint prismstio
hues; these rays, ot first sight, nppeared pretty evenly dis

tributed all round, but eloser axaminntion seemed 1o detent the

[FEBRUARY 4, 1871.

fact of their being bundles of rays in nnrlz regulnr groupe,
The width of the :srvnn was about one cighth the apparent
dinmoter of the moon’s shadow, It was nearly concen.
trie with the disk of the shadow; its boun was well de-

o, but 7' the moter, 0xce to the two
2:::;:' l;::)m{xg:dred n.m nbove mo,:\‘ﬂ:ggg.d whero the
boundary slightly protruded, was circular. It was blowing a
gulo of wind while theso notos were taken, which intorfe
somewhnt with the steadiness of one's nlgin. either noked or
nusisted by glasses,

The sciontific world will foel great disappointment at the
rosults of these expeditions, It was hoped that the succoss,
of last year in America might be followed with equal suc
coss this year in Europe, and that more light wonld be shed
upon the groat scientific problem of the sun’s constitution,
und the origin of solar heat and the mystery of the corona,
Ax it 18, another opportunity must patiently be waited for.
Phe results of Lord Lindsay's expoedition will, in view of the
fnilures attending the others, be of double importance, Some
substantinl results are reported, by MrJ. Normuan Lockyer, of
the Sleflinn expedition, so that the sstronomers will have
womething to discuss and speculate npon during the intorval
that will alapse before othor observations of a similar char.
nctor can be made.

o far ns we can gather from the news now received, the
results obtained seem to indicate that the corona is & real ap.
pendage of the sun, not ether made luminous by the sun's
light, and whether it shine by its own, or by réflected light,
that it is the origin of the green line in the spectrum, which
ling been supposed by some to indicate the presence of some
substance yet unknown to chemistry.

et DS QI
THE PRESENT AND THE PAST.
NO. IL—FACTS OF THE PRESENT—DESTROYING AGENCIES.

As a preliminary step towards the right comprehension of
geological history, man must endeavor to realize his own
insignificance in the vast scheme of creation. A may-fly
coming into perfect existence with the morning sun and per-
ishing before the close of the day, may well imagine, as she
reposes fora few moments upon the water-lily, that no change
is going on within the plant; she has not seen the gradual
growth of stem and leaf, the formation of the bud and its
blossoming, nor can she be cognizant of the movements that
are in progress within, whereby in a few hours the flower,
gearcely less ephemeral than herself, will fade away and per-
ish. Yet the years of the whale human race do not bear as
great o proportion to the periods of the earth asthe moments
of the insect to the days of the lily ;and man has remained for
thousands of years as unconscious of the mutations around
him, ng the may-fly is of the vital nctions of the growing
plant.

The next point with which the student must familiarize

| himself is, that in Nature there is no such thing as rest and

repose ; laws alone remain unaltered, but the matter which
they control is forever shifting its formsand its combinations.
That gases and liquids are forever in motion is easy of com-
prehension, but you must also unfix all your notions of the
stability of solids, you must become viyidly alive to the fact
that the land and the hardest rocks are undergoing incessant
changes; change from without and change from within;
mechanical change and chemical change; change of form
and change of substance. Both these kinds of change take
place alike on the surface and within the crust of the earth;
they are intimately blended together and incessantly react
on each other. For instance, the chemical action of the at-
mosphere eats into & rock, mechanical abrasion detaches an
eroded fragment; the fragment is mechanically reduced
to sand and deposited in the depths of the ocean where
chemical action cements many such fragments again into a
solid rock.

With mutations taking place at or near the surface, the
geologist may make himself familiar by observations in the
field or in the laboratory, but with deep-seated actions he
must remain more or less in doubt, as the conditions under
which they are effected are so different from any that he can
seo in operation or that he can hope to imitate. For these he
must rely upon inferences from circumstantial evidence. But
even of most superficial changes, man can only hepe to see
the full proof in their accumulated effects; for his earliest
lessons will teach him that Nature's transformations are
often of the slowest. She has infinite time at her disposal,
and she uses it without stint; her might and power are none
the less therefore. It requires as great an exercise of Om.
nipotence to build up a condinent in a million of years as in
the twinkling of an eye; but in the latter case we miss the
workings of that infinite foresight which provides that every
atom throughout time shall fall at the exnct moment into its
exnct place, und which has peopled the vast past as it lins
dono the present, with an endless succession of living forms,
cuch coming in when required and dying out when its day of
gervice has expired.

Now, let us see what are the most remarkable of these
geological chunges that are in progress incessantly around
us,

It has been a dry summer; the ronds are covered with
dust; the fields are dried up, and the soil is cracked and pul-
verized, It s the fall of the year—every plant has been rob-
bing the dry land of somo of its constituents, and now that
the senson of growth isover, ity loaves strew the surface.
Presently heavy raing will turn the dust to mud, every road-
side: be but fluid mud, every brook will be foul with it,
overy river will be dense with sediment, a1l bound with their
common burden on one course onwurd to the estuary, and
thence to the open sen, whose waters will be stained for
miny a league from shore by the abundance of earthy parti-

cles, Leaves and branches, and dead trunks of trees, and
the enreasses of animals will mingle with them in the tide,
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Then, for awhile, 1ot us leave them and return to the land,
where the parched earth and dried, but porous, rock aro
greedily drinking up the rin s it falls, By and by every
Erdok and erevice will b8 full of molsture, and overy rock
Wil o safurated ; then comos tho Winter's (rost; dnd all the
molsture is congealod—with congelation thers Is expdnsion,
each moistened grain s forcod apart from its neighbors, each
acale of rock is moved s trifle more from tho main mass; for n
time icy moisture holds altogether, but with the thaws of
spring tho bonds are roft—the banks crumble away, mass
aftor mass falls crashing from the procipice, long-weathered
blocks are nt last roduced to dust, and the earth 1s strowed
with frosh particles, which nro swept away in pursuit of those
whose course we have already traced,

Aiid agaitt—

 Listen | you hear the grating fonr
Of pebbles, which the waves suck Yack sud dloy
At thelr return, up the high strand,
Bogin and cease, and then agaln begin
With tromulous cadonce stow, and bring
The sternal note of saduess in. "

Those waves aro at this same work of change, and, to the
ear of the geologist, their * note of sudness™ is n wail over
the land in time to be no more, the land they themselyos nre
doomed slowly, but surely, to destroy. The pebbles are but
fragments of the cliff around in process of destruction;
adamantine granite, or soft chalk, or crumbling clay; low
banks, or mighty walls of rock, all alike must yield in
the end to the Incessant battering of the bréakers. It
is only & question of time. The foundation of the cliff, be it
what it may, is slowly sapped; if its matorial be soft the pro-
cess of destruction is rapid, and every starm stalns the waves
formiles and miles with the d@®ris ; but if the rock be hard,
the siege is a protracted ono; deep caverns are formed in the
cliff, and in every hollow the waters ply their cesscless task,
until at last & portion undermined topples over on to the
shore beneath. A pause in the attack occurs, the breakers
have to demolish the fallen muss which for s times serves ns
a breakwater to protect the cliff; slowly, but surely, the
largest of the fallén masses are ground down and broken up
—the smaller fragments are hurled hither and thither in the
heavier storms, until, by constant attrition, they are ren.
duced to more manageable size when they are tossed by the
sport of lesser waves. Smaller and smaller they become, and
more and more rupidly does the constantly.increasing fric-
tion tell upon them, nntil we hear their grating roar as every
swell rolls in upon the beach, But their destruction is not
yet complete; each time the pebbles are flung in and sucked
back they lose « portion of their substance, the pebbles be-
come fine gravel, the gravel is worn done to sand, which is
finally swept away by the tides and currents, to be mingléd
with that which has been brought down by the river, And
when the hungry waves have devoured the fallen mass, they
resume their sttacks upon the cliff, and thus by slow degrees
the land is swallowed up by the sea.

*“ Why tell us nll these common-places? Each one of us
has seen or read of these things.” Granted, good reader! but
have you thought of them? have you carried the argument of
these commonplace “facts out to its legitimate conclusion?
For the lust three thousand years these phenomens have been
going on beneath the gaze of genarations of philosophers—
yet it is only within the last century that geology has sprung
up tointerpret their meaning in the Book of Nature, And
we venture to say that there are thousands of educated be-
ings at this day who have never thought to ask themsclves
what becomes of the earth washed away from the hillside,
Enongh for them if it rested for & fow years on its onward
course in the plain beneath, where grow their crops; they
care not to note that this mud is the wreck of the land they
live an; much less do they dream that its particles are

* The dust of continents (o be.'

Emerson, we believe, somewhere says, “Most persons do
not see the sun—at least thoy have a very superficial seoing,”
And so it is with the rain and the frost and the waves; we
see them, it is true, but how few of us recognize the work
:zd:n engaged upon, or endeavor to estimate its mug-

|
. - ————

THATCH MADE BY SEWING MACHINES.

The ditficulty of getting farm laborers capable of putting
a good, durable, und waterproof thateli on a rick or building,
will,in all probability, disappear, if the following method
be adopted : Construct & sowing machine, with two motlons,
snd two needles sufficiontly Inrgo to earry strong tarred
yarn; and the needles must be long enough to go through
the required thickness of thateh. The straw is fed to the
machine on an endless belt, and the needles, working alter-
nately, stitch the straw into heavy matting, This iy relled
~up, and applied to the roof, or the rick, until it is covored.
The sheets of matting should overlap each other as shingles
do, snd may be fastened to ricks or stacks with wooden pogs,
in the usunl way. Fifteen hundred square feet ean be made
in an hour, snd can be applied without the ald of any skilled
| properly made and carefully taken off the ricks, it
od for two or more seasons, This method # gim.
fter the first cost for the machine, is cheap, It is
advantageous in use where straw Is searce, us it
. And ﬁw portability of the thatch in rolls is
. ation, ns thatehing frequently iy wanted
uta distance from the homestend.

10 traots of land under tewcultivation will be

hen wo sy that un scre, on which are
1 about 1,200 pounds of dry tea yearly,
‘ ‘of green leaves aro required to muke

~ OBITUARY.-.HON. DAVID LYMAN,

Died In Middlefield, Conn., on Tuesday, Jan. 24th, Hon,

David Lyman, a prominent manufacturer and most worthy
citizen, whose public and private labors have rendered his
e one of continued usefulness, and who will be long remem-
Buted a8 one of those ** whose works do follow them,” Mr.
Lyman had built tp fin extensive manufacturing business, in

the washing and wringing waehine line, in Middlefield, and
through Lis efforts in the State Laoghaluture that place became
an incorporated town. Towards the ¢lose of s life, e be
camo groatly intorested in the Alr Line rallroad enterprise,
and his efforts in its behalf are thought to have brought on
the attack of typhold fever of which ke died, after o brief
{llnoss, In all his social relations, Mr. Lyman was greatly
esteemed. Hi business talents and enterprise were of that
rare kind which yield to no obstacle, and his succdss in life
ia a brilliant example of what perseverance and integrity can
wecomplish, when coupled with sound judgment and good
sense, He had smassed quite & fortune in his business, and
it 15 sald his lifo was {nsured to the smount of $50,000.

e > e
CRYOLITE AND IT8 USES,

There is only one place in the world where this stone is
found, and that is in Southern Greenland, at Ivigtuk. On ac-
count of its resemblance to frozen water it was called by the
carly settlers, ' foe-stone,” or in Greck, ' eryolite,” just as a
magnesian stone, from its resemblance to the foam of the sea,
was called meerschaum,

In 1850, Professor Thomsen, of Copenhagen, analyzed the
rock, and found that it conld be decomposed by lime by fusion
or by bolling, and he must thus be regarded as the father of

the eryolite industry. He found that pure eryolite was com-
posed of
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After complete decomposition, 100 pounds of the mineral
will yield 24 pounds of alumina and 44 pounds of soda—both
anhydrous. Large quantities of cryolite are now sent to this
country and Europe, and are worked up for the following
purposes:

1. Sulphate of alumina. also called concentrated alum, be-
couse it contains 14 per cent alumina, against 11 per cent in
the ordinary crystallized alum.

2. Hydrate of alumina, as a basis for the manufacture of
sults of that oxide.

3. Crystallized and caustic soda.

4. Metallic aluminiom.

5. Cryolite fluorspar as incidental product, used ns a pat-
ent flux,

6. In the manufacture of white glass.

7. Cryolite, oxide of zinc, and quartz for artificial marble.

8. Hot cast porcelain,

9. Hydrofiuoric acid.

10, In the analysis of minerals.

It will be seen from the above that the Greenland stone is
capable of extensive uses, and it is to be regrotted that other
deposits of it have not been found in more accessible regions.

— =

A Warning to Inventors,

The New York Z'ibune of the 20th ult,, utters the follow-
ing warning:

“ All who have business with the Patent Office or any of the
Departments at Washington are warned that they are sur.
rounded by “ugents” who do not hesitate to borrow the
numes of M. C.'s and others to sdorn the circulars wherein
they spread nets for the unwary, Many of them are arrant
swindlers; others simply inefficient and bankrupt, o that
money sent them is simply thrown away. Don't mind their
begging, hiring, or stealing some M, C’s frank—that doesn’t
help the matter a bit. A correspondent suggests that all such
agents should be required to procure u license.  We are not

sure that this would do sny good, but we throw out the
suggestion.”

| — - — -
Annual Meeting of the Soclety of Engineers and
Assoclates,

The annual meeting of this association was held on the
evening of Junuary 26, at No. § Lafayette Place, New York,
The meeting was designed to be a social reunion only, and
no business was transacted. A large number of the most
eminent engineers and manufacturers of steam-engine work
in New York and vielnity were presont, At 9 poar the gon-
tlemen st down 10 u #plendid collation, and the evening was
poassod in a very pleasant manner. The number present was
smaller thun would have been the case had the night been
lons inclement, but notwithstanding the storm, the efforts of
Mossrs. Georgo H. Reynolds, President, A, 8. Cameron, Viee.
President, and M. B, Smith, S8ecrotary, with the cooperation
of other members, rendered the meeting o complote suceoss,

" Cheap Mydrogen,

A correspondent asks the chenpest way of b drogen
W believe the method of D Motay gives in ﬂ\’u Hmmf::;
AMERICAN, August 27, 1870, to be the Lest,

Take quicklime, slake it, let it cool, snd crumble into a

dry hydrate; then wix It with charcoul, coke

heat In & rotort,  Thoe hydrate of lime (Wlaked '“, fon

the water that was used in slaking it, and becom :?‘ :;l c‘: ;:, ::,

The water is decomposed into hydrogen and carbonic wld.

i s v s ey i o o
' LN may be seon: faed

it in the munufacture of bicarbon omized by vwploying

ntes.  The quickliy
be again alaked and used s often ax mqnlml? In -n:n::;

or peat, and

way, hydrogen can be mado from water by means of zine

The Effect of Watered Stocks,
Rufus Hateh, of this eity, publishes o circular in which s
discusses the subject of watering stocks by the process so
successfully earried cut by Vanderbllt in connection with his
rallronds,  Referring to the capital stock of the Lake Shore
and Michigan Southern Rallroad, which has been raised from
£4,500,000 to 88,750,000, Mr. Hatch declares with great fores
that * if the State and General Government should impose
n tax of one cent & bushel on grain it wonld ereate = revo.
lution, and yet Commaodors Vanderbilt faxes the producers
ten cents n bushel, that an eight per cent dividend may be
prid on his watered stock,”

This is n very clear illustration of the character of the im-
position now being heaped upon the heads of a patient and
long-suffering people. These railroad monopolists get pos-
session of some Important line of communication, snd no
sooner is this accomplished than they set abont to double the
stock, and then, in order to make the earnings pay on the
increased stock—which often has no real basis of value—the
fares and tariffs are also largely increased, while the peoopls
bow their necks in submission. The public would almest
mob the man found guilty of watering their mess of milk,
but these railroad stock waterers and tax increasers do worse
things and escape serious censure. Tho people seem rather
to enjoy the thing than otherwise.

-
Sulphurous Acid.

The British Medical Journal reports the publication, by
Professor Gamgee, of a new and convenient mode of nsing
sulphurous acid, the disinfecting qualities of which are uni-
versally known. Cold aleolol, the Professor asserts, will
disgolve three hundred times its own volumeo of the gas; and
a fluid possessing such powers of concentration cannot but be
us efficient s it is portable and convenient. A few drops of
the sulphuretted aleohol in the bottom of a trunk, will dis-
infect any clothing that may be put into it; and fungous
germs, such as must in casks, etc., may be destroyed by the
use of a very small quantity. The Professor does not tell us
the price at which it can be produced ; but it must be a very
low one, if the new preparation is to supersede permanganats
of potash (Condy’s Fluid).

S ————
Novel and Convenlent Mode of Using Lunar and
Other Caustics,

The extreme danger of conveying infection on the point of
u frequently used pencil of caustic, will recommend this sim-
ple device to the medical profession: Take a bundle of
splints of wood, similar to lucifer matches; dip the ends in
melted caustic, separate them, and allow them to dry. A
fresh match of caustic may be used for each application, and
a fine caustic point is thus always at hand. Lunarand car-
bolic acid, and all the solid caustic bodies, may be used in

this manner, of which the original suggestion appesred ina
London newspaper.

—— -

ILL ErFects oF HYDRATE oF CmLoRAL—Certain ugly
facts concerning the fashionable sedative, hydrate of chloral,
will probably diminish the frequency of its use. We have
the high authority of Dr. Habershon for the statement that
its action on the pneumo.gastric nerve produces bronchial
and pulmonary congestion. A fatal case recently happened
in Guy's Hospital, London. Another English physician, Dr.
Shettle, of the Royal Berkshire Hospital, stated, in his re-
cent lecture to the Reading Pathologic Society, that formiate
of soda is frequently produced in the blood by the use of
chlorsl, und that, from its tendency to decompose the blood,
it will render hemorrbage very dangerons. Obstetric prac-
titioners will not fall to notice the last fact. As a hypootic,
there is much to be said in its favor. It is pewerful and
safe, equalling opium in its pain-relieving power. But like
all anesthetics, the continued use of it is sure to be hurtful ;
and if it aid congestion it were better for a patient to suffer
weeks of sleeplessness than to habitnate himself to its use.

e ———————

PHOSPIATE OF LIME AS A MORDANT.—Dr. Reimann has
lately communicated the following, which will correct a very
erroneous impression as to the use of phosphate of lime as s
mordant: A thick, sirupy solution of phosphate of lime
(boneash) in hydrochloric acld having been recently recow-
mended as & mondant to be used after a previons sumaching
of the geods, 1 find that, sccording to my experience, the
phosphate of lime solution is altogether superfinous, since
a sumaching with 4 1bs, of sumac to 20 lbs, of cotton s of
itself a sufficient mordanting to fix aniline colors excellently.
The application of the phosphate of lime solution as & mor-
dant for cochineal colors upon cotton, is equally superfinous,

— e —

SPONGI0-PILINE Is the numu of & very ingenious contrivance,
recently introduced abroad, which msy be used cither asa
poultico or as the means of fomentation, It consists of wool
and small particles of sponge, apparently felted togother,
and attached tow skin of indin-ralbber. It is sbont half an
Inch in thicknoss, It will be found of great value snd con.
venience for either of the purposes referred to. It retaing
heat for a considerable time, and vinegur, laudanum, cam.
phor, hartshory, ete,, can be, by its means, placed on the
skin, accompunied by heat and molsture, much more readily,
and with greater cleanlivess, than by means of ondinary
poulticos,

e — e —

Crigese, M, AXD BUTTER contaln caseine in large pro.
portions.  This Important member of the organio chemical
world I w powerful conntermgent to lead fn the humnn sys
tem, and may be freely taken in all eases of lgad polsoning
with great benefit, Lead colic, an unfortunately common
diseaso nmong workmen employed in whitelead factorlos,

and sulphurio acid,

may be entirely provented by the free use of pure milk s &
daily beverage,
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A REMARKABLE BODY OF WATER,
From the Ameriean Jouraal of Microscopy, Uy Prof. 4. I'. Stelle.

an 0 paper T take the following relative to
able | of wator known to exist in the Cascade
' of mountains:
“This lako rivals the famous valley of Sinbad the sailor,
1t is thought to average two thousand feet down to the
~water, all round. Tho walls may be reported as entirely
perpendicular, ranuing down into the water and leaving no
boach. The depth of the water is unknown, and its surface
is smooth and unruflled, as it les 8o far under the surface of
the mountain that the air currents do not affect it. Its
length is estimated at twelve miles and its breadth at ton.
There is a beantifal island in ita center, with luxariant treos
npon it, No living man has ever yot rosched the water's

o, und it is not probable that any ever will, 1t lies silent,
ill, and mysterious in the bosom of the “everlasting hills,”
like a huge well scooped out by the giant genii of the moun-
tains in the unknown ages of long ngo, and all around it,
great primeval forcsts an eternal wateh and ward are keep:
3 ”»

‘Remarkable as this body of water may seem, it is by no
means the most remarkable one on our continent. I write
this in Central Florida, where I have just examined n body
of wator which certainly excels the great sunken lake of the
Caseades in very many particulars.  As nothing has yet been
published concerning it, [have concluded to, give our readers
of the American Journal of Microscopy o brief account of
what I saw, believing that it will not prove wholly uninter-
esting, even to them,

In company with an experienced guide I reached the little
lake in question at about the hour of ten in the morning.
How large it was I could nof fell, but T judge it must be of
considerable size, from the fact tha t T could not see across
it, although enjoying a kind of bind's-eye view from a loca-
tion some distance above the level of the water.

Seeing nothing unusual about the place, I was on the
point of espressing my disappointment to the guide, when
he, having read my thoughts, cut all short by asking that I
make a careful survey of the water, remarking, at the same
time, that while there was really nothing extraordinary
about the lake iteelf, it was strangely and wonderfully in-
habited.

I turned my attention to the water, and wassoon convinced
that I had, undoubtedly, met with a phenomenon, for it was
so clear, so very transparent, that I could see through it in
every direction with as much apparent ease as if it had been
the atmosphere itself. Presently I saw one of the inhabit-
ants hinted at, a little creature of a light brown color, look-
ing, as it glided here and there, through the’ pure element,
not unlike a common chimney swallow. Then came another,
and another, and another, until all the waters of the lake
seemed fo be thickly swarming with them. They were very
busy and very swift in their motions, darting, whirling, and
angling with the greatest ease and the most charming grace;
the guide said that like birds of the air they were in quest of
their prey, feeding upon animals too small to be seen by us
from our standpoint.

Suddenly, while I was gazing in wonderupon these strange
creatures, a new actor appeared in the person of a larger ani-
mal, about the size, shape, and color of & huge muskmelon.
He was quite transparent, so much so that I could see through
and throngh him as plainly as if he had been a glass jar;
and as he moved leisurely abont I noticed that e was catch-
ing and devouring the little “ swallows"” without mercy. His
interior, which seemed to be » huge cavity—nothing more—
was literally filled with them, some still alive and swimming
about in their strange prison. The entire mass held within
his gigantic stomach kept up a rapid whirling round and
round in one direction, from which I inferred that he had no
regular digestive organs, but simply wore out his food; that
is, reduced it by friction to a proper condition for his suste-
nance,

Scarcely had I got fairly interested in this extraordinary
animal when along came something which looked, with its
slim, arching neck, very much like a swan. Its course was
=0 directed that ere long it was brought into contact with
the “musk melon,” anda fight was the consequence, It was
a short fight, however, for neither of the parties seemed to
relish the business, so they separated and struck off' in oppo-
gite directions. A little distance, and the “swan” met an-
other of its own kind, and they commenced billing and coo-
ing like two mated doves; but their pleasures were destined
to be of short duration, for just at that instant a large and
hideous looking creature, with great horns and glaring eyes,
pounced upon them from a covert hard by, seizing them
both, A terrible struggle ensued, in the course of which one
of the “ swens” made its escape, but the monster gripped the
other fiercely by its slender neck until it ceased to struggle,
after which he settled down with it to the bottom of the
lake, and very quietly began converting it into a meal.

Abont this time I noticed a gecond monster equally as
frightful in appearance as the one Jjust referred to, though
evidently of adifferent species, He wag moving along on the
bottom of the lake, and, unless his course were changed,
would pass very near the other. The first monster's treat-
ment of the “ swans” had made me his enemy, so T was well
pleased with the turn affairs showed a prospect of taking; 1
desired that his banqueting should be disturbed, And it was,
The new comer found Lim, and went in for a ghare of the
prey. A battle, the most frightful that I had ever before

witnessed between two living creatures, immediately com-
menced. They seized each other and rolled over and over in
a real death struggle, for several minutes, in the course of
which they actually tore each other limb from limb. Finally,
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onn of them yielded up and died, after which the other, with
but two logs left out of six, dragged itsell slowly away. And
another Instalment of animals, somo like gigantic leeches,
and others like Orfental turbang, and all effocting locomotion
by stretohing and pulling themselves into every conceivable
shape, settled down and foll to regaling themselves upon the
carcasges,  They were, doubtloss, the vultures of this re.
markable body of water.

Half o day or more was pent by me in watohing the in.
habitants of this Florida wonder, In the course of that time
1 saw vory many steangs sights—more than I could lint nt
in a short article lke this, Besides, a writton description
could conyoy but o faint idea of the reality ; ono must see for
himeolf before hie can approciate,  Every reader of this Jous-
sl who hing not already examined the remarkablo body of
wator under consideration shonld do so without fail before
Lie dies, for it will give him new ideas attainable from no
other gonrce, If he eannot make it convenient to como all
the way to Florida for that purpose, let him arrange to see
the lake at home, A good microscope with a drop of impure
or stagnant water upon the stage will enable him to have the
same kind of Inke at any loeality he may select,

SPITUALISM AND Sorexer—We have received soveral
communieations on this subject. Boih sides have lind o fair
hearing—two articles ench—and we decline to continue the
discusgion at the present time.

Wiy Mamssrnings BreEAk.—The controversy upon this
subject has exhausted its interest, and we propose to drop

the discussion.
—————eetl) AR .

In the five Inrgest libraries in Paris are contained 1,450,000
volumes and 87,000 manuscripts.

Angwers to Covvespondents.

CORRESPONDENTS weho expect to receine ansiwwers to their letters must, in
all cases, sign theiy names, We have a right to know those who seek
%ormahon “from us: besides, as sometimes happens, we may prefer 40
r'ess correspondents by mail.
SPECIAL NO1E—This colwmnn s designed for the general interest and in-
struction of our readers, not yor ar repliexto q of a purely
business or personal nature, We will pudlish such inguiries, however,
mhsn i fo;- o advertisements at 1'00 @ line, under the head of " Business
an nal.

All reference to back numbers must be by volume and page.

To Tax Sueep’s PEurs witek THE Woor oN.—Let B. F.
P. wash the pelts in warm water, and remove all fleshy matter from the
{nner surfuce: then clean the wool with goft soap, and wash clean. When
the pelt 18 perfectly free from all fatty and ofly matter, apply the following
mixture to the flesh side, viz: For each pelt take of common #alt and
gronnd alum, one quarter of a pound each, and one half an ounce of borax;
dissolye the whole In one quart of hot water, and when sufficiently cool to
Bbear the hand, add rye meal to make it like thick paste, and spread the
mixture on the flesh side of the pelt.  Fold the pelt lengthwise, and let it
remain two weeks In an alry and shady place; then remove the paste from
the surface, wash, and dry. When nearly dry, scrape the flesh side with o
crescent-shaped koife. The softness of the pelt depends much on the
amount of working it recelves.—J. 8., of Minn.

CHEAP FURNITURE VARNISH.—In reply to Query No. 2,
page 9, present volume, the following recipe, I think, will answer. Fora
cheap article it Is a good one. Take of the best raw linsced oll, 1 gallon,
and boll it an hour; then add 2 ponndslight colored rosin, finely powdered,
stirring It thoroughly until dissolyed; then take it from the fire, and add
one pint spirits of turpentine. Tt shountd-be strained before using, and
kept from the air, and care also £hould be used, In making it, to prevent its
taking firc.—B. E. W.,of N. J. .

CEMENT FOR LEATHER BELTING.—Let B. B. G. take of com-
mon glue and Amerlcan sl nglass, equal parts; place them In a bofler and
add water sufficient to just cover the whole. Let It sonk ten hours, then
bring the whole to a boiling heat, and add pure tannin until the whole
becomes ropey or appears like the white of eggs. Apply It warm. Buoff
the graln off the leather where It Is to be cemented ; rub the Jolnt surfaces
solldly together, let it dry a4 few hours, and It {8 ready for practical use;
and if properly put together, it will not need riveting, as the cement is
nearly ofjthe same nature as thq leather {tself.—J, 8,, of Minn.

FiLTER FOR RAIN-WATER CIsTERN. — There is no better
filter for a rain-water clstern, than a wall of soft-burned bricks, bullt up

from which the pump draws, It may be buollt inone corner as well. The
water percolates through the substance of the bricks, which detaln every
impurity, except such as are chemically united with the water.—N. D.,
of Me.

BARKER'S Miun.—The cause of motion in Barker's mill is
the pressure that there 18 on every part of the inside of the arms except
whare the orifices are; this destroys the equilibrinm, and hence the motion,
The recoll of a gun when fired, the rising of a skyrocket, and many other
motions are due to the same cause, It wounld be difficult for * Curlous'*
to ealenlate the speed of the water In the arms, since the centrifugal force
generated In the machine wonld cause an Increased flow of water,—L, G,
M., of Ark.

Ovr-Door Groing.—If N. M. will take unruled writing
paper, and wax it, he will solve his problem. Let him first put on his size,
then take his book of leaf, and Iaying It on any convenlent surface, slip
his waxed paper Into the gold leaf, pressing It down with the hand so as to
bring the waxed surface in contact with all parts.of the leaf, then he may
withdraw the paper and the leaf will adhere to it, so that he may almost
defy a hurrleane, —W. L. T., or Conn.

F. F. ¥., of Cal.—The explosive material in gun caps is com-

posed of the following constituents, several of which are earcfully mado

compounds, and dangerons to handle: Chlorate of potash, 26 parts, niter

3 parts, and fulminate of mercury 12, sulphur 18, ground glass 14, gum 1.

Two to three grains of this composition are applied to the bottom of each

cap.

A. R. 8., of Ohio.—With ecylinders of the same length and

everything else, except the diameters of the oylinders, bolng ‘equal, tho

ssme amonnt of steam used non-exhnnnlvoly will do the samo work,

C. P, of Pa,—Crucibles for melting brass, gold, and other

metals requiring a high heat, are gonerally made of plumbago, or graphite,

commonly called black lead, mixed with clay. * Hessinn oruclbles' aro
also usod ; they are made of vory refractory clays.

G, W, R, of Pa.—Your plan for boring out segments of cyl-
indrical rings s impracticabls, Wae shall shortly pnblish a correct way of
dolng this, with an engraving, and then drop the subject,

W. E. 8, of Ind,—We should be glad to hear from you more

atlength on the subject of wooden raflronds, Faots relative to this sub-
Ject are valuable,

J. P, of Md.—An examination of the mineral you send shows
that it 1s the homatite ere of Iron, If plentiful 1t {s of course valuable

within it. Ihave onetwenty Inches square-In the center of my clstern, |

1871.

H. ¥, of Ind.—Wa rofer you for the information you seck to
o incon’s Reviston of Porter's Troatlse upon the Stesm Engine Indleator,'
pabllshed by D, Van Nostrand, New York.

. 1. 1., of Mass,—It is the impurities in conl that melt and

form cinders,  Bltaminous conl will, howayer, often eake when allowed 1o
conl before It 1n wholly consumed.  Such oakos are not elnders, properly

speaking.
P. P., of Pa.—If you will submit the drawing of the tool you

would use to thrn & plungoer for the segment of a hollow, cylindrical ring
wo will glye it ¢areful examination, any, if deemed worthy will publish,

N. M. B, of N. Y.—We do not wish to discugs the subjects
of 1eveling and balanelog milistones any further at present,

0. W. €., of Mo.—Davies' Practical Mathemnatics, published
by A. 8, Barnes & Co., of Now York, eontains rales for moasuring brick-
Inyors', plastarors’, and carpenters’ work.

New Patent Law of 1870.

INSTRUCTIONS

HOW TO OBTAIN

LETTERS-PATENT

s FOR

NEW JNVENT’IONS.

[ FEBRUARY 4,

Information about Caveats, Extensions, Interferen-
oes, Designs, Trade-Marks, and Foreign'Patents.

OR Twenty-five years, MUuxx¥ & Co.have occupied the leading

position of Seolicitors of American and{Europenn Pntents.

) During this Jong experiense they have examined not less than

Fifty Thousand Inventions, and have prosecuted upwards of Tiinrr

THOUSAND APPLICATIONS FOR PATENTS. In addition to this they

G have made, at the Patent Oflice,  T'wenty-Flre Thousand Spocial

Examinations into the novelty of various Inyentions.

The Important advantage of Munn & Co.’s American and En-

ropean Patent Agency is that the practice has' been tenfold

greater than that of any other agency In existence, with thendditional advan-

tages of havingthe ald of the highest profossional skill in every department’

and o Branch Office at Washingt: that watches and superviscs coses when
necessary, as they pass throngh Ofielal Examination, o

MUNN & CO., :

Ask Special Attention to their System of 'doi;E
Business.

Consultation and Opinions Free.

Inventors who desire to consult with Moxy & Co. are invited to call at
thelr office 87 PARK Row, or to send asketch and description of the invention,
which will be exemined and an opinion given or sent by mail without charge.

A SPECIAL EXAMINATION
is made Into the novelty of au inyention by personslexamination at the Pat-
ent Office of all patented Inventions bearing on the particular clags, This
scarch {8 made by examiners of long experience, for which a fee of 45 is
charged. A report!sgiven In writing.

To avoldall possible misapprehension, Muxy & Co.advise generally, that
Iaventors send models. Bpt the C {58l may at his discretion dispense
with a‘model—this can be arranged beforehand.

AMuxx & Co, take speclal care in preparation of drawings and specifications.

If a case should for any cause be rejected it 18 investigated immediately,
and the rejection if an improper one set aside.

NO EXTRA CHARGE

{s made to clients for this extra service, Muxy & Co, have skillfnl experts
in attendance to supervise cases and to press them forward when necessary.

REJECTED CASES.

Muxx & Co. glve very special attention to the examination and proscention
of rejected cases flled by Inventors and other attorneys. In such cases a feo
of $31s required forspecial examination and report ; and In case of prohablo
success by further prosecution and the papers are found tolerably well pre-
pared, Munx & Co. will take up tho case and endeavor to getlt through for
o repsonable fee to be agreed upon in adyance of prosecution.

CAVEATS
Are desirable If an Inventor is not fully prepared to apply for a Patent. A
Caveat affords protection for one year against the issue of apatent to an-
other for the same Invention. Caveat papers sheuld be carefully prepared.
The Goyvernment foo on filing a Cavent 15§10, and Muxx & Co.'s charge for
preparing the necessary papers is usually from $10 to §12.

REISSUES.

A patent when discovered to bo defective may bo relssued by the surren-
der of the original patent, and the fillog of amended papers. This proceed-
Lug should boe taken with great care,

———

DESICNS, TRADE-MARKS, & COMPOSITIONS
Can bo patonted for aterm of years, ©lso now medicines or medical coms
pounds, and useful mixtures of all Kinds. b

When tho Invention consists of amediclns or compound, or a new article
of manufacture, oranew composition, samples of tho articlo must be fur-
Ished, neatly put up. There should 180 bo forwarded o full statement of {4
Ingredients, proportions, mode of preparation, uses, and merits.

CANADIANS and all other forelgnors cnn now obtain patents upon the sams
terms as citizens,

EUROPEAN PATENTS.

Muxx & Co, havo wollelted o larger namber of Turopean Patents than any
otheragoncy. Thoy have sgonta located ot London, Parls, Brussels, Berlin,
and othor chief cltica, A pamphlet containing a synopsis of the Forelgn
Patent Laws sont froc.

Muxx & Co. could rofer, i necessary, to thongands of patentect swho have
had the benefit of their advice and nsslstonee, to many of the principal
business men n this and other oities, and to members ot Congress and
prominent cltizens throughout the country.

All communications are treated as confidentinl,

Address

MUNN & CO., :

No. 37 Park Row,
NEW YORK.
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¥ull Files of this Paper

Can bo found in Now York, at the offfce of Geo. I, Rowell & Co., Advertis-
ng Agonts, No, 40 Park Row,

Business and  Pevsonal.

Charge for Insertion under this head is Ona Dollar a Line. 1f the Notices
exceed Four Linex, One DoRar and a Half per Line will be charged.

The paper that meets the eye of manufactarers throughout
the United States—Boston Bulletin, 1 00 a year. Advertlsements 1c. n line.
A Book of Simple Rules and Formulw, for the Solution of all
Problems in tho Application of Steam. By J. M, Dorby, Profossor at the Ecolo
Centrale,Brussels, By mall, §1. A. W, Macdonald, 20 Beekman st., New York.
$3.—The Celebrated Craig Microscope and two mounted En-
tomological objocts sont prepald for 835 This Is an fostroment of great
power, magnifying 10,000 thmes, and (s tho choapest microscopo oxtant,
Over 60,000 sold during the past ive years. Thoo, Tusch, 87 Park Row, N. Y.

Capital wanted to manufacture licensed shuttle Sewing Ma-
chines. Address“loventor,” care of 5. M. Pettengill & Co, 37 Park Row, N. Y.

A Chemist, Analytical and Manufacturing, of many years’ ex-
porfonce In the largest chemical fotories In Gormany and in this country,
wants an engagomont.  Best reforences given, P, 0, Box 173, Hoboken,N.J,

Cotton Wadding Machinery.—To Manufacturers.—Wanted, a
firat-class set of Sizing Machinery, with latest lmprovements. Addross
Ross & Walker, Box 773, Now York.

Wianted.—A new or second-hand Band or Scroll Saw Machine,
10 #plit or re-saw boards, from 6 to 12 inches wide. Addross, with prices,
F. K. Smith, Bennington, Ve,

‘Wanted.—Partner to take an interest in an established Foun-
dery, Engine and Machine Shop, In the West., Profer practical mechanio
1o take charge. Address 8. L, McHoury, 853 Liberty st., Plttaburgh, Pa.

E. P. Peacock, Manufacturer of Cutting Dies, Press Work,
Patont Articles In Metals, etc. % Franklin st., Chicago.

Grindstones made by Machinery. J. E. Mitchell, Philadelphia.
Grindstones ready for use. J, E. Mitchell, Philadelphia,

Steel Castings, of the best quality, made from patterns, at
Union Steel and Iron Works, Rhlnebeck, N. Y,

Wanted.—Second-hand Index Milling Machine, in good or-
der, A, N. Darling, Brooklyn Watch Case Factory, 42 State st.

Asheroft’s Low Water Detector. $15; former price, $30. Thou-
sands in use.  E. H. Asherofi, sole proprietor of the patent, Boston, Mass.

See how cheap Thomas sells Lathes and Drills, in another col-
umn.

House Planning.—Geo. J. Colby, Waterbury, Vt., offers in
formation of value to all In planning « Honse. Send him your address.

Japanese Paper-ware Spittoons, Wash Basins Bowls,Pails, Milk
Paas, Slop Jars, Commode Pails, Trays. Perfectly water-proof. Wil not
Lreak or rust.  Send for clrculars. Jennings Brothers, 852 Pearl st., N. Y.

Conklin’s Detachable Rubber Lip, for bowls, ete,, works like
a charm. For Rights, address O. P. Conklln, Worcester, Mass., or A,
Daal, Phlladelphis, Pa 1

For the best Self-regulating Windmill in the world, to pump
water for residences, farms, clty bulldings, dralnage, and frrigation, ad-
dross Con. Windmill Co., 5 College Place, Now York.

Belting that is Belting.—Always send for the Best Philadel
phia Oak-Tanned, to O. W. Aroy, Ilu:mfumrcr. 301 Cherry st., Pull’a.
For Fruit-Can Tools,Presses,Dies for all Metals, apply to Bliss

& Willlams, successor to May & Bliss, 118, 120, and 122 Plymouth st,, Brook-
Iyn, X.Y. Send for catalogue,

For Solid Wrought-iron Beams, ete,, sce advertisement. Ad-
dress Union Iron M!lls, Pittsburgh, Pa., for lithograph, ete.

For mining, wrecking, pumping, drainage, and irrigating ma-
ohinery, see advertisement of Androws' Patents In another column.

Keuffel & Esser 116 Fulton st.,N.Y.,the best place to get 1st-class
Drawing Materlals, Swiss Instruments, and Rubber Triangles and Curves

Cold Rolled-Shafting,piston rods,pump rods,Collins pat.double
comprossion couplings, mannfactured by Jones & Laughling Pittaburgh,Pa.

Machinery for two 500-tun propellers, 60-Horse Locomotive
Boller, nearly now, for ssle by Wm. D. Andrews & Bro., 414 Water »t. N.}

Manufacturers and Patentees.—Agencies for the Pacific Coast
wanted by Nathun Joseph & Co., 619 Washiogton st., San Franclsco, who
aro already acting for soveral firms lo the Unlted States and Europe, to
whom they can give reforences.

'o Cure a Cough, Cold, or Sore Throat, use Brown’s Bronchial

Troches.

T'uft’s Portable Hot Air, Vapor and Shower Bathing Apparatus
Address Portablo Bath Co., Sag Harbor, N.Y, (Send for Clroulur.)

Glynn’s Anti-Incrustator for Steam Bollers—The only reliable
preventive. No foaming, and does not sttack metals of bollers. Price 25
‘conts per Ib. €. D, Fredricks, 357 Broadway, New York.

The Merriman Bolt Cuattor—the best made, Send for eircu-
durs. .1, Urown & Co., Falr Haven, Conn,

Building Felt (no tar) for inside snd out. C.J, Fay, Camden,N.J,

Patent Bllipticgeared Punches and Shears.—The greatest
eeonomy of power, space, and Jabor, Can be Aeen 1n operation at our fac:

 tory,In Trenton, N. J.  Addross American Saw Co.,1 Forey at., New York, |

‘Hund Serow Punches and Lover Punches. American Saw

~ Co., New York.

JImperisl Laundry Soap, washes in hard or salt
remoyes polnt, tar, and groase spots, and, contalnlog a large per-
116 011, 16 nt sgreeable as Cnatile noap: for wishilng hands,
I Omee M Front st,, New York.

Peck's Patent Drop Proas, Milo Pock & Co,, Now Haven, Ct

Dia ; al) gizos nnd shapes, farnished for drilling
Mo , or othur hard substaoces,

_Mtone, o
s, by %Dmm 64 Nasenn ot , Now York,
un Gagoe—Will tell you If it is tampered with,
r. The ouly rellable gage. Send for clroular. K. H. Ash

0 Cotton Mlury and Yaros, Beam
how. Pray,Jr., b1 Woybomset st., Providence, R.1,

Steam Gage and Alarm,” 01 Liberty st,
5 thmmdnw 14, 1970

‘oot Lathes, Many & reader of this paper has

4 mll pacts of the conutry, Cunada, Eorope, oto,

N. 1L Baldwin, Lacenls, N I

Thomson Rond Steamers suve 50 per cont over horsos D, D,
Wiliamason, 8 Droadway, Now York,

I, Howard & Co., 15 Maiden Lune, Now York, and 114 Tremont
AL, Boston, make the best Btom: winding Wateh I the country. Ask for it
at all the dealors,

The best place to got Working Models and parts is st T. B
Joffory's, 160 South Water st , Chilongo, '

\J '] 2

To Ascertain where there will be a demand for new machinery
or manufacturers’ supplies read Boston Commercial Balletin's Manufactur-
Ing News of the United States, Terms $4 (0 a yoar

For small, soft, Gray Iron Castings, Japanned, Tinned, or

Bronzed, address Boterprise Manufactoring Company, Philadelphis.

.
Queries.
[ We present Aevewith a series of ingulries embracing a variety of topics of
greater or less geneval intérest. The questions are simple, (¢ (8 (rue, but we
préfer to eliclt practical anmoers from our readers, and hope (o be able to

make tAls column of inguiries and ansicers a popular and useful feature of
the paper.)

L—REMOVING INCRUSTATION BY Tl USE OF POTATOES. —
A correspondent says that potatoes are a geod solvent for mud and scale In
#loam bollers, but gives no data for use. I wonld like to know In what
quantity ? and how long after putting In before the boiler should be blown
off, ete.?—H. A, H.

2. —REMOVING CHIMNEY STAINS.—How can I remove the
staln and smell of ercosote, caused by the | 1 empyr atie oll

which has tricklod down and soaked Into the plastor wall below tho stove-
pipe hole In a ehimuey ?

3. —JAPAXNING Cast InoN.—How can I japan cast iron so
that It will have the color of russet leather ?

4. —PAreR PrreussioN Cars—How are paper percussion
caps made, and what Is the fulminatiog material used therein 7—F, ¥, F.

5. —SAWS AND SAW STEEL.—Is saw steel welded up sfter
rolling, or Is it welded up in large pleces and afterwards rolled? Are hand-
saw blades cut from sheets, heel and point alternately ? and what Is the rea-
%00 that such saws are often thicker at the polnt than at the heel 7—A. B. 8,

6.—RESTORING THE COLOR TO GOLD AFTER SOLDERING.—
How Is the color of gold restored after hard soldering ?—K. K.

7.—SHoE BrAckixe.—I wish & good recipe fora varnishor

blacking for boots and shoes, —W. H. P.
== = ==

Recent Dmervican and Foreign Fatents.

Under this heading 1oe shall publish weekly notes of some of the more vrom-
inent home and foreign vatents.

Conx Dnorren.—J. H. Gross, Nlantie, TIL.—This tnvention relates to im-
provements in corn dropping and check marking machines,and consistsin the
application to a palr of runners of a palr of star wheels, a dropplog siide, and
& cheek marking device, wheroby the star wheels derive the rotary motlon
by the points coming in contact with the ground as the runners are drawn
along and actuate the dropping slide and the marker, the whole arrange-
ment being very shmple, cheap, and efficient,

MiLL-sTONE BALANCE.—John Walch, Galens, I —This {nvention relates
to improvements in balancing apparatus for mill stones, and consists In a
frame made {n two parts, having lugs for attachment to the upper and lower
odgues of the hoop of the mill stone, and clamplog bolts, connecting them to-
gother and clamplng them on the hoop; on which frames aro arranged a palr
of welghts to bo adjusted to or from the plane of the point of wuspension of
the stone. Three of these frames are to be attached to the hoop, and ad-
Justed.

GaTes.—L. W. Sebley, Ames, lowa.—This invention relates to fmprove-
monts in gatos, and conslsts in an lmproved arrangement of means for open-
Ing and closlng the gate by the action of the wheels of a vehicle comiog In
contact with levers at the side of the gate.

Puosr.—~G. H. Laub, West Lebanon, Ind.—This {nvention relates to an im-
proved manner of sttaching metal barrels, for the valves to work In, to
wooden pipes, for detaching and removing (the barrels when required for
cloaning or repairs,

Bang MinL.—G. E. Palen and F. P. Avery, 'l"unkh-nnock. Pa.—~The ob-
Jectof this Invention 18 to lmprove the machines for grindlog bark in such
manner that they can be adjusted to any exteut, readily repaired, and per-
feet In thelr operation.

Gaxa Prow,—J. R, McConnell, Marengo, lowa.—This Invention hss for
Its object to furnial an improved gang plow, which shall be so constructed
and arrangoed that it may be convenlently adjusted to work at any desired
depth, or to cut & narrower or wider furrow, as may be deslred.

TrEATMENT OF FRUrt Tnxes, —~William J. Everett, Mahouy City, Pa.—
—This invention relates to u new and useful lmprovement in the treatment
of fruit and other trecs, for preservipg. thum from the ravages of worms,
grube, and Insoots.

Dxs Hive. —~David H. Swarls, Lancaster, Ohlo, —This lnvention has for 1ts
ohject to furnish an ved bee hive, which shall be %0 constructed as to
protect the bees from moths and ants, and which shall at the same time
be slmple in constraction, and will enable the boos to bo convanlently con-
trolod, ‘

ML #70x 8 DirvEs.—Joln J. Tomlinson, Bazeman Clty, Montana, —This
Invention relatos to anew and useful improvemout in driyers for mill stones,
by means of which the runnlug stone adjusts Iiself to the bed-stone, and to
the resistance when the latter Is out of level, or when the spludle s out of
 gram, " or Yarlos from s line porvendicular with the face of the bed.

Tuay Horosn.~0bed Fahnstock, Indianapolis, Indi—This Invention re
I1ntes to & now and improved holder for trays, by wliich to carry them on ono
arm; and {4 consists In & plate provided with handies for supportiog and
carrylng 16 on tho anm, on which plate suitablo holdlug devices are placed al
e top to hold the tray.

P Tronvessm—G, W. Rank, Franklin, La.~This Invention relates to
A now apparatus for clamping beltd while the same are on tho pulleys, aud
for stretclitug the aame 5o that thoy may be tightened.

WaTEn CooLRy. —Abel Putoam, Jr., Saratogs Springs, N. Y. ~This taven.
Mon relates 0 & water cooler having two separate compartments, one (o
contaiy water and the other loe, the sniular wator space belng exterior o
(o oo compartment, aad enoh el bor having an openlug of 1te own,

CAnt-HoN DARNRL, —Abo) otnau, Jr., Baratoga Springs, N.Y, ~This Ine
voution consiata of a cast-1ron barrel, provided with a poroelaln Hotng, and

one solid and one du’ehlbl’ head.

HovsxnoLp Dariesmxr. ~E, il Schmults aud Jacob Baker, New York
elty.~This Inyention relates to & now lostewment which ean be used for
ploking and braaklog 1co, oponing sl kinds of hotiles, and Uiting Kottles,
stove plates, elo. 3

Qars. ~W, G. Franklio, Shelbina, Mo, ~This fuyention has for its otdoct to
furnish sn Improved gate, which shall be so constructed and arranged, that,
when opened, s forward ¢nd way swing up from the groond, Lo pass over
saow or other obatractiony, and wiich shall be shwople In constroction and
nexpensive ln wanufacture,

Ponraurx Ksonrrors.—W. (G, Mitehell, Holllston, Mase, ~This invention
ling for 1t oljoet to furnlsh & slinple, conveulent, and nexpenalye escritalr,
which shall be 8o constructad and arranged that, when opeued up (Or wee, 1"
may serve a4 & amooth and Ao writlng tablo, and when closed for trasspor
tation, may be folded up lnto small compass, and at the samo Lo serve oy

» recuptacle fur paper, pons, (nketand, stamp box, vie.

————

NEW BOOKS AND PUBLICATIONS.

Tiue Puoroonapuen's Friesp.  An Dlustrated
h]uguzinu_ devoted to the Photﬂ“ﬂl])lllﬂ Art, 8:[:{"3:3

ot 103 West Baltimore Street, Baltimore, Md, G. O

Brown, Editor. 2 5,

We have recelved the first number of this magazine, snd find i Agreat
denl of matter, of value to persons Interested In photography, Under the
CAption of “ Tho Great Quartette,' are glven the formulss and msthods of
working of four of the most distinguished photograpt of this
Messrs. Sarony, Rurte, Gurnoy, and Fredricks. This is certainly lnrom:-
ton worth having, snd it ls greatly to the credit of the gentlemen named
that they have beon willlng to glye the trade the hensfit of thelr large ex-
porience. Accompanying the first number I8 a fine photograph of Mrs. Beott
Hiddons, by SBarony, which, In the munagemetit of drapery and control oy
lght, could not easlly be excelled. Photography under such treatment
conson Lo be & trade, and Is elovated to the dignity of an srt. No one but
8 first-class artist which conld produce sach pletare.  There s & little
over-exposure In the editorial mansgement of the Journal that needs tonlng
down In the printing, but all this win Improve with time and experfence,
Tue Kimoxey,

This pamphlet of 48 pages treaty practically of the structare, functions
and diseases of the kidney, Bright’s dissase, and the urlce, Ity constituents
chemical tests for the various disesses, thelr symptoms, and treatment,

adapted to popular comprehenslon. By Edward H, Dixon, M.D. J. S
Redneld, Pablisher, No. 140 Fulton street. Price, 25 cents,

e ——

Official Zist of Zatents.
ISSUED BY THE U. S. PATENT OFFICE.

FOR THE WEEK ENDING JAN, 24, 1871,

Reported ORectally for the Sclentific American.

SCHEDULE OF PATLNT FEES
On 080N CAYORE . . esuisrasrasrsavensnnansnasnay deasessvesses
On cach Trade-Mark. ...........
On nllnﬁluch applicaticn for a Pa
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On Issuing each original Patent .. .. =
On appeal to BExaminers-in-Chlef.......
On appeal to C of Patents, .
On 11 for Rel

On 11 for Extensi

On grantingthe Extension.

On ling a ] -cilnl:;_lcrﬁ ........ th ...... P

n an spplication for ull;n( ree and a CArs
On an application for Design (seven yem)....’ )
On an application for Design (fourteen years).

For Copy of Claim of any Patent (mwed within 30 xan.
A nketcA rrom the nwdelog drawing, relating to such portion of
G IR UGN CODIS, TV OMR s avsya s ancnansdas s pnssoriosasnsanduarsson s1

upedrd, b
ﬂo]‘uﬂc.s
the
rwce dependi no‘ru m.“m
L)
= (‘:mkd and the ':-mbcr rdrlan, .(: ”: ":.‘ g
formation, as to orice inge, care, Aad
addressing s he v o4
MUNN & CO.,
Patent Solicitors, 37 Park Row, New York.

lll\.}O?.—Cnénoxn FOR Suor PovcHEs. —Thomas W, Allen
ater s Conn.

111‘;}‘(‘),3.%(. TLDREN'S CARRIAGE.—Rodney C. Britton, Spring-
111,104 —BAGGAGE TRUCK.—Willism Hammond Brown, Ban-

gor, Me.
111,105, —AvroMaTic LupricaTiNG Cup.—James A, Bryan
and Willlam Stainfield, Kent, Oblo.

111,106.—PRUNING SHEARS. —John Calder, Macedon, N. Y.
111,107.—Beg Hive.—Albert Claypool, Weston, Ohio,
111,108, —PARLOR BEDSTEAD.—IFrancis E. Coffin, Beston,

M
111 ‘,'}.0’3.—81.5101: BragE.—Eustace J. Cooper, Mineral Point,

s
111,110.—StEAM LuBrI1cATOR.—Daniel Currie, Belleville, 111
111,111.—Tyrr casTiNGg Macmine.— William Wallace Dunn,,
San Franclsco, Cal. 5
111,112 —GOVERNOR FOR Enacmlo Mmg:.—-’l‘homu A Eﬁ-
B S T T o Mo Tork gy W~ Andrews, Gencxs

111,113 —MacHINE For CurTiNG ParEr Conranrs —Alfred
L. Elliot, Boston, assignor to himself and Edwia A. Eaton, Winchester

Mass,
1116114.—guhi “¥OR ;Ym.‘yn:%s'rm oF Hiem axD Low
RADY ) arrel, New Yor! .
m,u;a:.lzxjm—.;lum:ndu Folieau, San Francisco, Cal.
Antedat: LUTY .
lll,iI 16.—81‘:;::,5011.“ FeepeEr.—Lucus Foote, North Fair-

fleld, Ohlo,
uljf"-’e‘.u—ggnx.u. Cask.—Patrick H. Griffia, Albany, N. ¥
Ant: (] h "
111,113.—'1&&?3."60m$o.—cm§_m W. Grifieh, Cincinnati
Ohlo, to himself Charles 3
L e aaeBiwin. W, Harlow, Hasings

Mich.
111,120.—Pume.—Patrick Harvey, Chicago, TIL

111,181 — '.uwon.\mk.—mchng Hawley, Jr., Detroit, Mich,
111,13$Biu—i'wn-'mouan Guarp.—Edwin Hovendon,

1 lﬁs}";—;‘mmwu-cm Cournixg,—Lewis Huddle and Jacob
Nt ATs — Robert Henry Hudgin, Faitfield, Canada.
111,125 —HARROW AND CULTIVATOR,—James F.Jaquess,Com-

1S5 ANn Scrus.—Edwanl C. Jonkins, Ir,, Worcester,
{11187 —CAR SPRING.—~James Leland, Springfeld, Mass.
111,128 —METHOD OF SECURING JOINTS - .

g%t'ﬂﬂ'?. ‘l:.llll;l.ootl (asslguor o Edward &
lll.}m.—suwmo Maciuse—T. A, Macaulay, New York
uifi s pmi n SR A A
11181 —Sawixg MACHINE—James D. Matthows, Niles,
11018 — Ay Dit—Daniel E. MeSherry, Dayton, Ohio.

) Presknving DrAIN TiLEs, BRICKS,
111,188, om-oux‘:» ;o“:“m‘ I igoor to Chiarles 11, Mackin:

~Edward Mo
lll%.ngl:aulu Moore (assignor to José F. DeNa-

 New York elty.
lu'.m.’-é;u: Oxxnn- yoit Rarmway Rams—Wm. More-

hotae, Balfalo, N. Y, _ ey
1t 1'5'0‘.'—antn vonr Upsermixg Inox.—Martin

¢ W, , Grand Dlane, Mich.
e Ut ORI i, San Praaciscs,
lll('};a-—lht Rack.—Frana Louis Nagler, Irving Township,

— Nelson (assignor to him
111,180, —CoRy SHELLER. !‘m:klhli
lll?&ﬁﬂt"nf\':nm:)f‘nnugx; ﬁ'nu_.nm rv J, Northrup,
e S K von Proessrxa Fauucs,—George H. Nus.
Wil

vy and Wiam B Leackman, # 5
—OpTAINING MADDER a!-'r.ﬂm ~A LT
l"-'l:ig} w0 uﬁt&& enwiek, trustee), Now York ﬁ nm

comber 3, 19 : .
.——\\; Ui Mersn—Wobster Park, Norwich
“ : :{ﬁ.—i\m‘llon.—u“ma’ C. Pattison, altl |
I 1-“‘“—‘\““"0“-—'(‘“'“0: c: Mmi mu~
111 146.—Tune  ExTRACTOR, ~ Isane WP."“ .

111 —Macing von Grispize Haxo Saws,—Edwin 8

Conn.

l‘uwr. Roohester, N. Y.
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—T0¥ CARRIAGE.—Frederick W. Pirter; Springfield,

e st n s
g . s NO .
111,163, —COUPLING FOR BITAFTINGS —Soott A. Smlthr(l:a gu-

nﬁ&-—&u:u umm H. Sturgis (assignor to

himsolf and Joseph ' , Lowiston, M
ulﬁlﬁlg—%mAm‘ion BoiLERS.—Marse K. Taylor,

_United States Army.
lu.@v:-nwv:‘g RADI.‘IJ Aw.«cuu:s"‘ru {on Prows,—Mari.
111,155 —COPPER DAM-—John K. Walsh; New York city.
111,157.—CorrFEr Day.—John E, Walsh, New York city,

111,158 —Prow Corten.—Seth Way, La Porte, Ind.
ulggn.-.-sa-m GENERATOR.—Samuel W%aﬁignor to

Mining and Manufacturing Com ). Elm R
11 dﬁnvnm REEL.—Joseph lfe'z.ﬁy Westeott, Medford,

111,161.—Mor HEaps.—Henry H. Wetmore, Barre, Vt. Ante-
ited Jannary 12, 1551,
111,162 —WiNDow PrOTECTOR.—William K. Winant, Rye,
D &Y 10 himself, Willlam Wilmot Kissam, and Emily Winant.
111,183 —GRAIN DRIEr.— Levi Abbott, Lewiston, Me,, and
A. Sherburne, Boston, assignors (o themselves and Earl W. Jolin-

0on, Mass.
111,164.—SAwW.—Emanuel Andrews, Williamsport, Pa.
111,165 —EARTH SCRAPER.— Asher S. Babbit (assignor to
Hinckley & Co.), Keeseville, N, Y. Antedsted January 14, 1871,
111,186 —COXCRETE ¥OR l;_x;m;‘. ;_l‘tmm, BUILDINGS, ETC.—
111,167 HOLLOW ACGER —Asron Bauman and Orin O, With-

erell, Toledo, Ohlo.

111,168, —ATMOSPHERIC PRESSURE ATTACHMENT FOR DENTAL
TES. ~John B. Beers, 8an Franclsco, Cal.

111,169.—L1quin Compass.—John Bliss and George H. Bliss,

X, Y.
1111.:‘7.0. CouvrLiNG.—Joseph Boothroyd,'Michigan City,
l‘lll.:ll.-Co.\L Box.—Timothy S. Bozart, Jr,, Indianapolis,
lllil_m-mmwum Truck.—Louis D. Boyce and George
Rochester, N. Y.
111,173. 6 Cores.—Anthony T. Brodie and Rob-
ert B.

Smith, Pittshu Pa.
11174 G AR GENERATOR.—John Butler, New York city.
111,175.—APPARATUS FOR CARBURETING AIR.—Henry Albert

York %
111,17 —Scom'unxsgf’w.umo, ASD WRINGING MACHINE—
i Indixnapolls, Ind. <
111,177.—DIE FOR MAKING FELLY PraTES —Allison N.Clark,

Plalnville, Conn.
111,178 —HAT —James W. Corey, Newark, N. J.
111179—FLoi> METER.—Robert Creuzbaur, Willinmsburg,

% &

lllilm.—"mmu-: Ct.zL'r-orr FOR STEAM EXGINES. —William

111,181 —SPPRE-TENONING MACHINE.—Godfrey E. Culp and
Flalg, Lockhaven, Pa.

111,182 —FURNACE FOR BURNING SymALL Coar, oR CruyM—

Alfred Dart, Carbondale, Pa. R

111.183.;-“\.\’11(}: !;nm—Geo,rge L, Davenport and Charles G.
enport, Iowa.

“‘c'all_ annmvm’e CAR-SEAT BAcks.—Peter F.Duchemin,

LM
111,185 —TREATING FRUIT TREES To PREVENT THE Rav-
AGEs oy Ixsxcre, ETC. —Samuel J. Everett, Mshoney City, Cal.
111&8‘6.—-'1‘3“ HoLpER.—Obed F; estocfa. {nd'mnapolis.

111,187.—P1rE CovrLiNG.—John P. Fink, Mechanicsville,Pa.
111,188 —Ho15TING APPARATUS.—Henry Flad and J. B. Eads,

St. Louls, Mo.
111,180 —WaTerR Croser.—Charles Frankish, Chicago, I1L.
An

tedated January M, 1971
111,190.—GaTE—W. G. Franklin, Shelbina, Mo,
111,191 —StEAM BorLER.—John L. Frisbie(assignor to M. T.
Davidson), Brooklyn, N. Y.
111,192 —STEAM R.\n&:' —John L. Frisbie (assignor to
Tiayidgan), Brookk, N. Y.
llgﬂg—ém—-l-‘. A. Gardner, Danbury, Cond.
11,194 —PEx HoLpER. — Alfred M. George, Sand Fly,

Texas,

111,185 —MepIcAL CoMPOUSD FOR THE CURE OF RHEUMA-
Tisx.—Bebecca Gilkinson, New York elty,

111,196, —SPrix6-CATCH FOR Doors.—William Glue, Muske-
gon, Mich., Antedsted January M, 1571,

111,197 —MacHISE FOR SEWING Boors Axn Smoes.—Chas.
Goodyear, Jr., New Rochelle,"N. ¥,

111,198 —CoMPOUND FOR REMOVAL OF SCALE FROM STBAM
BorLess. —~Wm. T, Grant, Neelyville, {1,

111,199 —BASTER-GUIDE FOR SEWING MACHINES. —Franklin

e X .. Liberty, Mo, »

111200.—Conx Drorrenr.—Jacob H. Gross, Niantic, 111,

111 ,201.—GaTE.—John K. Harris, Springfield, Ohio.

111202 —HAND CorX PLASTER—James M, Harrison, Spar-
tashurg, Ind.

111 208.—Been Coorer.—Carl W, Haug (assignor to himself

Srientific  Jmevica,

llll.‘;?&'iﬁ‘—"(.‘ocx.—\\"m. H. Hodges and M, E. Campficld, New-
e ot Az
111.207.—Box OpexER—Thomas B, Henkle, Knightstown,
Illl.":“(‘)'s.—-\'mm,\m.n Correr.—David W. Hersoy, Pembroke,

Mo,
111.50".—Fm.nmu CirArr—Francin March Holmes, Boston,
{5, ,
lll.‘ln;(’b.—mucx Magiing—Erwin ¢, Hubbard, Green Bay,

Wi N
lll.‘lfl.—m\lm\'n’ Can WireL.—Lowis B. Hunt, New York
Iy,

uf;.l 9. —OprrATING CUTTER FOR BrEAM Prows—Oliver
Hyde, Oakland, Cal,

111, 15.—%{.‘,&1‘1(‘:“ Tire vor Tracrion BExGiNes.—Oliver
Hyde, Oaklnnd, Cal.

lu,..ls.—-.\hxumcrunn oF Leamien.—S, B, Jonksand F.A.
Holoomb, Grand Raplds, Mich, !

111 215, —CoMpiNeD FEED-WATER HEATER AND CIRCULAEOR,
E. L. Jones, Memphis, Tenn, 3

111216.—Die ror ORNAMENTING Sueer MerAn-~—~Charles
Kaufman, Oconomowoe, Wis, R

111 217.—Pora10 PLasTER.—Hiram J, Kent, Palmyra, N, Y,

111218 —DEevicE For Brxpixa Woop.—Edward Lacey,

Chicago, 1. i
111,219, —Punmr.—G. H. Laub, West Lebanon, Ind,
111,220.—Toon ror CurTInNG OFF Pires 1N Ormn WELLS.—J,

H. Luther, Petroleum Centre, Pa.

111991 —T00L FOR CUTTING OFF AUGER STEMS IN OIL
WeLLs, —James I, Luther, Petrolenm Contro, Pa. S
111,299 —EMBAIAMING.—Benjumin F., Lyford, San Francisco,

Cal.

111,83 —GrATE BAR—Joseph T. Marshall, Wilmington,

Del.
111,224.—Car CovrLixe.—John Mayben, Milroy, Pa.

111,225, —S1ovE-PIPE SHELF,—James McCallum (assignor of
one third of his right to H. E. Gillam), Rochester, N, Y,

111,226, —GaxG Prow.—John R. McConnell, Marengo, Town,
Antedated January 18, 1871,

111227, —Puap.—John H. McGowan, Cincinnati, Ohio.
111,228, —CoMBINED GANG Prow axp CurtivATor.—J. A,
Medaris, Sallivan, Ind.

Miller, Huomphrey, N. Y.
111,280.—FoLmiNG DEsk.—John Milwain, Nashville, Tenn.
111’.‘231.—Pon1‘.\nuz Escrrrorr.—W. G, Mitchell, Holliston,

ass,

111,282 —BuGey SeEAT.—E. T. Mithoff and J. W. Dann,
Columbug, Ohlo,

111,288 —Fruip MeTER.—Charles Moore (assignor to Wiilinm
Tohin), New York clty. L
111,234 —Liquip METER.—Charles Moore (assignor to Wil-

1lam Tobin), New York city.
111,285, —MEASURING ATTACHMENT FOR PACKAGED FABRICS,

—Edward Morgan, Washington, D, C, assignor of two thirds of his right
g:.l. F. McKee, Fort SBmith, Arkansas, and Charlea Falr, Philadelphin,

"
111,236.—Bopy LiNiNés FOR LADIES’ DrEssEs.—Schamu
Moscheowitz, New York clf
111 %T.—Lm!'.eRufus%utting. Randolph, Vt.
111,288, —GATR ~—Patrick O'Neill, Murfreesborough, Tenn.
ulh‘ssa.-;%mx MruL.—G. E. Palen and F. P. Avery, Tunk-
ANNOCK, Pa.
111.240.—SpapE.—Harrison Parkman, Philadelphia, Pa.
111,241.—S7tor VALvE—John Paterson, Troy, N. Y.
111,242 —Stor VALvE.—John Paterson, Troy, N. Y.
111,243.—Drawer PunL.—C. H. Pierpent (assignor to him-
self and P. J. Clark), West Meriden, Conn.
111,244 —Prow.—Joseph Pinkham, New Markes, N. H.
111,245 —Boor CunepeErR.—William Polsgrove, St. Thomas,

Pa.
111,246, —CoxxECTOR FOR TELRGRAPH WIRES.—G. B, Pres-
cott, New York city.

111,247 —Prow.—l, P, Pritchard, Conn Valley, Cal, Ante-

dated Jan. 34, Wil

111 248, —MACHINE FOR CuTTING SCREW THREADS ON BoLTS,

5 W, Putnam, Jr., Fitchburg, Mass, 5 .

111,240, —StAm Rop FASTENING.—FEmil Rath (assignor to
Morltz Krickl), New York city. >

11,250.—CuLTivaTorR.—W, B. Read, Gallatin, Tenn.

111 251, —MACHINERY FOR TRANSMITTING AND DISTRIBUTING

Morive Powes. —James Richmond, Lockport, N. Y.

111,252, —HAy LoapER.—J, P. Rideout, Bowdoinham, Me.

111253 —SErTING SToNES, ETC.—William Riker, Newark,
N. J,

111254 —Canp vor MARINERS' LiQurp Compasses.—E. 8.

Eitehle, Brookline, Mass,

111 255.—Carryr Staxcmoxn,—J. A. Rosback, Hermon; N.

Y. Antedajed Jan, 15, 1871,

111 250, —Cuorrivaror.—H. M. Rose, Clinton, 111, :

111,257.—Berr TicaTENER.—G. W, Runk, Franklin, La,
Antedated Jan, 14, 1871, :

111258 —MowinGg Macmise.—G. T. Savary, deceased (N,
J. Savary, adminlstratrix, assignor to J. N. Pike), Newburyport, Mass.

111,250, —Latin MAacmiNg.—Chas, Schleicher, Louisville, Ky,

111,260.—IcE Pick Axp Hook.—E. H. Schmults and Jacob

Haker, New York elty,

111,261, —RATLWAY SWITCH AXD SIGNAL APPARATUS.—

ﬁ-ln]»lph Schnabel and Theodore Henning, Bruchsal, Grand Duchy of
aden.

and H Bunz), New York city.
111,204 —Bresrve—Henry L. Heckman, Brooklyn, Towa.,

111,202, —Liquip METER.—H. C. Sergeant, Newark, N. J,,
amlgnor to J. F. Do Nafarro, New York olty,

111,299, —BRACE ¥OR CARRIAGE AND OTHER SPriNGs.—L. C. | 11

[FEBRUARY 4, 1871.

111 .—mmuu, Case—F. B, Shearer, Columbus, Ohio,
111,204, —APPARATUS AND Priocess o CANNING AND Pri
aRnvING MEATH, PRUTTH, Vearranues, wro,—N, H, Shipley, Dultimore,

0,

111’.|205-—ROCK Driun.—Henry Shoemakor and John Shoe-
maker, Patneyville, Pn,

111,266, —GATE—L. W. Sibley, Ames, lowa.

111,207.—PLASTER POR WALLS.—B, R. Smith and J. C. Har-
rin, Philadelphin, s,

111,208, —L1quip METER—W, E. Snodiker (assignor to J. F.
Do Navarro), Now York city.

N
111,200, —STEEL GLass CoTTER axp Kxrre—Thelesphore
Spénard, Coaticooke, Canada.

111 {..70.—Bomxn AND P1nLow .- Timothy 8. Sperry, Chicago
111,871, —BURIAL COARKET HANDLE—Clark Strong, Winsted,

Conn.

lllﬁsg.—llumnu.—ﬂenry Stuckey (assignor to A. C.
Stoek), Du Onlo. 5

111,278, —BEE Blvn.—l)svnd H. Swartz, Lancaster, Ohio.

111,274, —Laxe Bunyenr.—Alvin Taplin, Forestville, assignor
to the Bristol Brass and Clook Company, Bristol, Caonn,

111,;275."—&hm'rx'l.n_l ® For SEWING MAcHINE—E. €, Thaxter,

! y R L

lllﬁa.fgawmn-m\cnmn Moror,—William C. Thornton
and James D. Cooley, Hillsville, Va,

111,277 ~M1LLsToNE Driver.—John J. Tomlingon, Bozeman

Clty, Mont Territory.
111.,’2“;8.—0-'1118:)-)!."—"}!n%llt0n BE. Towle, Newark, N. J.
111.279.—Rers SurrorTER.—Ross Townsgend, Liberty town-

ship, Ohlo,

111.21';0.—1('1; Macmine.—David K. Tuttle and Orazio Lugo,
Ballmore, Md. Antedated Janunary 7, 1871,

111,281, —SALT CrLLAR.—John . Walker, Brooklyn, |N. Y.

111,282 —M1LLSTONE BALANCES.—John Walsh, Galens, I11.

111,283.—Bee Hrve.—Willinm Wambach, Indianapolis, Ind.

111,284 —NUTMEG GRATER.—Dewitt C, Warner, Chicago, I11.

111,285, —ELEVATOR,—John Jacoh Weber, 8t. Clair, Pa.

111286, —LUBRICATOR FOR RAILWAY-CAR AXLES—Isanc P,
;&'endcll (asslgnor of one half his right to 8. P. M. Tasker), Phlladelphia,

111587.—Lnnmcuon FOR RATLWAY-CAR AXLE-BOXES. —

Isanc P, Wendell (assignor of one half his t b . M. Task
NS pa, T Gar 0N KA HIERs (0 MpIEC T Mo T RSt s

1,288 —GAS-GENERATING AND BLAST.-HEATING AFPARATUS
POR METALLURGIO AND OTHER PUuproses:—James D. Whelpley and J. J

Storer, Boston, Mas,
Wilkingon, Greensburg, as-

111,2580.—BeE Hive.—Asbu
signor to himself and William T. Gibson, Indlsnspolis, Ind.
111 290.—Froor-Borring REEL.—Allison L. Williams, Orth,

nd.
1111,..‘;&1.“7119.«‘9: AND BuG TrAP.—Thomas Williams, Tomp-
ville, N. Y.
111 %rm:mrqskrgn MaxiNe Ice AxD CooniNGg.—Franz
Buddecke, aud Jonn A Biader of Now Drveass, Lo Tonesder, G 1.
111,203, —IcE  MACHINE.—Franz Windhausen, Brunswick,
Germany, nssignor to Louls Schnelder, C. T. Buddecke, and John A.
Blafler, Now Orleans, La.

111,204.—CAR STARTER.—Finley J. Wright and Livingston
W. Wandell, New York city. Antedated January 21, 1871

111,295 —PAINT FOR 8 M8, — Isaac J. Wyman,
New York oity,

REISSUES.

4237 —COXSTRUCTION OF ELECTRO-MAGNETS.— Henry M.

Paine, Newark, N. J., assignor by mesne assignments to the Palne
Electro-Magnetic Engine Compuny.{-l’aunt}io.l ydated May 17,1570,

4,238 —RAILWAY CAR Truck.—William Petit, Philndelphin',
Pa.—Patent No, 88,080, dated Juno 28, 1863,
4239 —CoMPOUND TO INCREASE THE FRICTION BETWEEN

BELTS AXD PrLLEYS. —Louis F. Robertson, New York city. —Patent No.
b} dated June 14, 1870,

4,240.—PASSENGER FARE Box.—John B. Slawson, New York
city. ~Putent No. 17,80, dated July 8, 1857; relssne No. 830, dated May

4, 1838,
4,241, —RATLROAD-CAR SEAT AND CouvcH. — Theodore T.
Woodruff, Philadelphin —Patent No. 16,158, dated December 2, 18%;
reissue No. 1,439, dated March 17, 1563 ; extended seven years.

DESIGNS.

4 588 —HEATING STOVE.— Nicholas Brayer (assignor to

“ Equitable Co-operative Foundry Company),' Rochester, N. Y.

4589 to 4,601.—CARPET PATTERN.—Jonathan Crabtree (as-
83{“' to Leedom, Shaw & Slewar! ), Phlladelphia, Pa. Thirteen Patents

4,602 and 4,603.—Box ror Tors or BUREAUS.—Daniel A.

Hall and David Garrison (assignors to Swan & Clark), Phtladelphia, Py,
Two Patents.

4,604.—SEWING-MACHINE STAND.—Henry Loth, Philadelphia,
P
4.605.—1"‘11,\3:1-: oF Scuoorn Desgs.—Albert E. Roberts, Des

Molnes, lowa.

4,606 to 4 609.—Box For THE Tors oF BUrEAUs.—Baxter @
Swan, Philadelphin, Pa.  Four Patents. ;

4,610.—Bep Quirr.—Francis C. Van Horn, Camden, N, J.

4,611, —Cooxixe Stove.—Nicholas 8, Vedder and Francis
Rlu-hlel Troy assignors to Russoll Wheeler, Utiea, N. ¥,

4,612 —FexcE Car.—George W, Young, St. Lounis, Mo,

TRADE MARKS.

148 —AVERILL CHeMICAL PAINT.—Averill Chemical Paint
Company, Xew York city.
144 —-ConxN PraxTER.—James Selby & Co., Peorin, 111,

145, —LupnricaTiNg Orn,—Warfield & Co,, Rochester, N. Y.
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ANTED.—Tg sell Rights, or to arrange | meot (0 o7 sale. “Liberal induce- | “Refentific Tes RO TAL Ty el doin the

CULIY OO A el ] »

}ln-h-nlln.u.nu‘I-'xl-y';r‘ e rliotJoumnain

affect or chiange Its wonderful, un)
dl’nrmu;n bearin -
od mnoothness, which sconomlzes T ? \
'rltr..s'n'-x:nr'm{tr‘um.m‘n..u.,n.......,.'.'.'.'.?'.r'f:».,.u. Yormogly Armatrong & Welih,

= . . e ? Ar, strain, and repal . Y. PR el A -
{ BONSER'S PATENT STEAM TRAP | BRG " gehd for envelope sampie ani tlregir v o

the entiee or Bistes' right of my Chuarn  Dashor, | able Boynold

Send for Clrenlar and Sample Stock

HE simplest, cheapest, und best In use!| ——
child oan ran !

e e ed In Weery Town. /\ I"TENTION.—Wanted forthwith, 1 Sar

g L

>
MINKLEY KN ITTINCG MACHINE CO., Dath, Me. oecupations, viz: Machin

PATENTS

< OLD for Cash, or on Royalty. Exochanges
L) for Roal Estate effeoddd.  Capital prooured for thelr
manufetnre and introduction, Charges deforred unti
sales are completed. Order, torms and references sddress
E . N.GIinos & Co,, International Agency 98 B'dway N, Y.
MOXTOOMERY Grins, Jato Agent for U, 8, Treasury In

Europo, Manager of London offiee, 17 H: 1 v v
j‘l H ('Ili“(‘. ent Garden, London, l-fnu.‘ % LSRRI e

yeyor and about 50 ;\.:-u‘--l men, of the following
, ts, Mincksmiths, Miltwrights,
Y | Brickmakers, Limeburnoers, .\fnonu, Carpentors, Cabinet-

atlogquailty orany ofl
below paro, aeids or wases 40 not

unique nstore,
K Hurfeces s rinze of nnequal.

) per

\ Dr.J. ARMSTRONG'S | Wostern Norik Coroling Co-oporative
. (Patent)

Im x'oveIt}i Heatne;.

ilter, o Ex-
tractor, atﬁ Con-
denger Combined,
Pav Stopm @ollors.
3 MASUYACTURED BY

Am-lmqg

Sond for Ciroudars,

makers, Lambotmen, and Gardensrs, to ﬂ" ut onee to
anufncturis

::"(l }\lur\ol\um;nl Y mln‘rlutlon.l Must have $150 (n muh! ::‘n

O become sharcholders and_cover travelly

to she Warm Springs, N. C. None bhut nﬁ..-«”fﬁﬁl‘:.'

the shove capital noed apply. Constant work assared.
Apply by mall or In porson, between % and 12 A. M., to

J. B, LYMAN, Trustoe,
TH Bowery (up stairs), New York oy,

(lepose of, on reasonable terms, viz: The Admstahle
u“m er-n-ml. and Antifriction Box, Working Models to l:
, Ol seon w19 Center st,, Room 10, A namber one shance of
fored ¢ apltalists nond Manufacturers for profsanie invest-
ment. Call nnd pog, or address by lettor the Ivontor,

) glreplur to
RAP 4 | Mill Owners!!
ek — — - FPP'HE Complicatod, ‘lfinu\-rm \
AATENT RIGHT FOR SALE.—1 offer chonp ,‘!,...'i}.‘.‘,'..f.}‘,':..!.i.'.’".'.'.'f.‘.'l of the ther Our Stawneh 1ot

TUM 1 Ao beat and Eheapost arrango- | a1l Croakers. While other Bullders

ROB'T BROWN, Columbas, Miss.

W U2 masufaciurs on roy- ments offered l.eahl Addres
nli ? Wie b d Gang-
w wﬁ!ﬂuw ln'x“% e r‘n :‘:“ﬂ\m;” o1 J
‘m, w

Vo Skl S R ..

plicates for pstented or rejected Mo dels for Courta
or other rr»u bullt to order |
BV TAPI & CO., 50,97 3th st., Waabiagion, D. C.

hpnngﬂrld. Vi

— We “‘“Jb‘ :" l'l"'""' ":'l: ll:\c lv\t‘- l!'l‘lll»lllllwﬁ
- - od n » get oul, to buy the best ) 1 \ .
I\Ioozw FOR PATENTS, and Certified Du- | market, which u’;m-’-‘-"ﬂ_-ﬂ.ma..1...,..?_‘ ol

Yom mink to bear, hy fo

IN & EATON,
Manufactarers of Chlldren's Cabs, |

ublishiers, Minsdale, N0

s Tarbines run steadily,

rwing the direction Wi 1
he "Hoxrsn's GUIine AND Tuavren's Coosawion.
.)l- the only reliahle ‘wi»vl‘; & valaahle 'I.iml. new edition
{Just outy 4000 sold Iast yoar: aopall froe for only 25 . ! g

Teatsr 6'or b1, Oraer wU anes Tom lll'.\']‘l-.’l( &1:'\:',‘ Addressa JAMES R. SMEDBERG

WM, O, RE1D. 10 Controe st. » Now York cluy,

Facts!!

m
Turbines now | 4 HE HOLIDAY JOUKRNAL, containing o Sphendid §to-
Our Stavunch, Hell "‘"’\.l' ,r‘ﬁ;" ":r |"-" RURMOTIN, ‘ha" Tricks, Curlous Quirks
£ ¥ . X e onta K " . "
Lo the confusion of | of | -Innllputm: p:Iu‘-(l':.:-'f“N :f\'“:“l_'l‘“t"l\f N e

»
aro dispuling yer Y., Pablisher, Bostos,

ST L EA NN 3

JOR SALE—~Two valuable Inventioss tos

s MEDELRG'S SYNOPSIS OF BRITISH

e
o compond of Gus Ligbang: Its history, (mprove.
fments, patents, ote. A stwnddrd work for englhoers
patentoes, wanufacturesm, snd sclentific wen generally,
';vhv $15, payahle ue delivery. Bold only by mubserip
on,

and outed ul) » Mat,

1]
1t

Consult)
noor, 8, K, Gas Co, , San Franclsco, (Tu!lforuln, ﬂrn Y ll.':l':v‘r:n
A, Gas Lianr JOUnNAL, No, 2 Pine st., Ndw York.

AAEE z 3 : b GAS LIGHTING. To ho publishod shortly, o
EAR'S VARIETY MOLDING MACHINE, } QYS! BOYS!! BOYS11! Gumo Fun Money. | e Sares e Mol Frotadiiiitinii? o

You oun -m-:--‘urullﬁ huant, trap,
¢
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WOHLER'S FAMOUS
Chemical Analysis.
NOW READY,

Hand-Book of Mineral Analysis

BY FREDERICK WONLER,
Profissor of Chemistry In the University of Gdttingen.

Bdlted by Tiexny I, Nasox, Professor of Chemistry n

the Ronssolaer Polytechinie Institute, Troy, N. Y. Dlus-

rated. A vol 13mo. Price 8300, Ny AL raxs or

POSTAOR,

Few more useful or valuable Books on Chemioal Anal.
yala, for Iahoratory practice or Industrial use, have ever
hean Issned from the Ameriean press. The work of one
of the most famous of German Ohemiats, It has been edit-
od for this conntry by one of e first of Amerlean Chem.
Wi

8P The above or any of my Books sent by mall, free of
postage, at the publication prices. My now and enlarged
Catnlogne of Practical nnd Sclentific Hooks,
8 pp. Bvo, now ready, complete to Jan, 2, 1571, will be
Nent, freo of postage, to any one who will fuvor me with
his addross.

HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
106 Walnut st,, Philndelphin, l'-.

lntercﬂlumal Rallway i Canada

Tenders for Iron Bndge Superstructures,

HE Commissioners for the construction of
the Intercolonial Rallway are prepared to recelve
Tenders for TWENTY.ONE SPANS OF JRON BRIDGE
SUPERSTRUCTURE of one hundred foet for each span;
and also for SIXTEEN SPANS of two hundred feet for

cach span,
Printed specifications showing tho tests which each

span will be required to bear; information as to the loca-
tion of tho different bridges; and forms of tender, canbe
obtained at the offices of the Commissioners, or st those
of the Chilef Engineer, at Ottaws, Canada; or at the Bask-

ing House of Mesirs. Morton, Rose & Co., Bartholomew ‘u \'o u

Lane, E.C., Loandon, England.
Partles tendering must submit thelr own plans of the
mode in which they propose to construct the Bridges,

Scientific American,

| urpasmors b prase PATENT RIGHTS SOLD ON E[]MMISSIUN

Gear’s Variety 11[01(10)0{/

Mac Mv:: " H\V\l:-l in the world,
oSETEAL R

Machine anywhere except in
“' mean business

Ll((»l\l\l'\u-'..\"l' ‘

Bund for Clrenlar,
J. tivnr ‘} Co,, Boston, Mass,
114 a0 in m,t.num to use the N. Y.

vew York. Take Notlce

4 NOLLOW LATHE DOGS
D CLAMPS, — A set of & Dogs
from \I 0 2-0n,, Inclosive, 84, A
st of 12 from % to 4. $i7a0,
Five shrew Machiniaa’ (Inmp-
from 210 6-In, , Inclusive, §11.
send for Circular.
C. W, LECOUNT,
RBouth Norwieh,
Conn.

Fiet PrEMiom awarded by Am. Inst,, 1870,
MICROSCOPES ) Tlustrated price 1ist and cats
MAGIC LANTERNE lngur-‘rrrlc: I:'» any address,

T. H. Mo \lll‘%TFll Opticlan, & Nassan st N. Y

&J W l- Fl CHTW \\(-l I! n(mlurM
<4® Now York, Uhemists, Manufactarers, and Import-
ors of Speclalities, Sillcates, Soda and Potash, Uhloride
Calclam, Peroxide Manganese, Hydrolluorie Acld, Me-
tallic Oxides, Steel and Glass Makers' and Potters’ Artd
cles, Poblishers of Treatise on * Soluhle Glass,' * Gems,"

and ¥ Fermented Liquors.™

THE NEW WILSON

Under-~Feed Shultlo

SEWING MACHINES!

any other!
Por Simplicity, Darabili
ty and Bean k
warivallied? For STizcn-
150, Hxymexa, Tooxixe,
Frnrivn, Quilting, Conn-
186, BOxpiso, BrarninG,
Garnemixa, Gatheriog &
sewing on pathers, fAcy

#2056 cheaper than ’

WE R WOHERTS & CO
WOODBURY'S PATENT
Planing and Mately lng\

| and Molding Machines Gray & Wood's Manere Salt olling
Saw Arhors, and other wood working machiner

§ 91 Liberty street, {

5 A WOODS,
{61 sudbury nml llm‘un

Sand for Clre winrs

) ICHARDSON, MERIAM & CO,,

, Manufsetarers of the Intest improved Patent Dan
leln® and Waood llunh Maniog Machines, Matehing, Mash,
and molding, Tenonlog, Morilsing, leuu blm{-ln Yor.
tical, and Clee n\nv T wawin o Maohines, Saw Mills, Saw
Arbors, Beroll Saws, Rallway, Cat.off, and IUp-saw Ma
chines, Hpoke and Wood qunlur l-lhr- and various
other kinds of Wood-working Machinery, Catalo (es
and price lists sent on application.  Manufagtoy W ur.
cester, Mass, Warehouse, 107 Liberty st New York: 171 !

y Comintling Knpinecerd; 13 Wall 5, N. Y.

Bend Stamp for rlmdu

AL ROV
PATEXT
Pandting, Careing, &

Molding Machine

Ilinstrated In mmrw
Axenioax, Dee 3

mannfacttred Par
Jam & Hyde Battls tml
o Mok Batker's Ma
B ebine for FLUTING BAL

ANTERS, TABLE LEGH,
ete. K. HAMPSON,
Agnt, B Cortland street
Now ork

Niaqaxra, Steam Pwmp. —_—

CHAS, B, HARDICK,

Al luu» .., Hu.ull)‘n, NY

[ s

BEAMS & G/IRDERS

attention of Eogineers and Architects Is called to
our Improved Wronght tron Desms and Girders (patent-
ed), ln which the compound welds between the stem and
Nanges, which have proved so o rlluunnahh- in the old
\nmt[v of manufacturing, are entiroly avolded, wo are pre-
pared to furnieh all slzes ot ferms as favors able e onn bo
obtalnod elsowhers, For deseriptivo Hthograph addross
the Unlon Imn \Illl- l'Iu-huruh Pa,

\ ODELS, I'\l"l ERNS, EXPERIMENTAL, | r
and other machinery, Models for the Patent Ofce,
Baflt to order by HOLSKE MACHINE CO., Now, 55, 5%,
and 53 Water st,, near Je m-ru.n Refer {0 BOIENTIFIO
AMERICAX office.’ e

1832, SCHENCK'S PATENT.

1870.

nrr wnrzeelled |
“or particalors address
ahl #3 Sewing Nachize (o,

CLEYELAXD, O, or

AGENT’S‘WANTED 57, Lovis, Mo,

B J " THE HOTCHKISS
o RBriek Machine makes 20,000
ricks a day, wh It 1a

ch un he hacked |mm«-d|-lel)-

simple, che np, and durable. For mnklmf TILE 1t
in urivaled, C lm lm poen 'orkluu u om nnl‘a yuard,
t‘n(ld. llh‘ County his for

oss FRIY FARM fintek Woi KS, (Itoom
Y1 of,, New York.

Manufacturer of

” .
L E“ ndelphia 1“

UOIST[\YG )IAL‘I"N

and must state the price of each span £. 0. b, , at the place
of shipment; and also the price of each span completed

1n place. eto,  Addross

\HINGLE A‘\'D .-\Dl\'(v MAGHINE—
!

(-b:a'pl.';n't:;:;sl ll:"‘.'l"nhe : o:l:\ tln {‘Ex'r?t‘in ‘?::t’l?ln r:n
and siave Jolters, FREVOR & CO.. Lockport, N Y.

Tenders for additional plans of one hundred feet, and
for spans of eighty feet, will aiso be recelved at the same

time.
Specifications are belng prepared, and can be had
within a few days, on application at the places sbove

named.
Tenders marked “ Tenders for Bridges,” and addressed

1o the Commissioners, at Ottawa, will be recelved up to
SIX O'CLOCK P. M. of THURSDAY, the 6th day of

APRIL, 1571
The Commissloners will not be bound to accept the

M"WQMWWN

hh-uch- !rhheoa‘ln mﬂom- nbnno.lho
m.m-uw M ulnessy m.

..'AP”’
%

,l m

1owest or any tender.
sn. B. cqunLEB
C. 3. BRYDGES
AL W. MCLELAY,
Intereolonial / ’
Ottaws, 15Ch Jaunary, 5L,

83 for 75 ¢ts, The“Pionvers of \meri:

ca' s & wew and ologunt
by 2 foet {n slro—nuch ws is segally sold at
ANGLED BANKES I8 a large ¥ g

Commissionera,

D'nt

OTIS ; mmry

Xo. a9 BROADY AT WEw Yor ¥ P

HOWARD THORNDIXE *. Co.BELFAST

/rk 404, 'A 47
JM/ Re f/y(

Ar
[o]") ‘4" ’«
(WY, lu(," ‘/I.

mﬁ-mv-m"‘*-‘—':«m« i CREDIT & CAPITAL.

or ONLY 'Dounn.on can
ﬂ'hg &m Jln chrum

ﬂn""‘x@r ANBIED BNV, n}fma. NH.

MINERALINE
x.....n:_ ;'"-...'-'

for lalnmml«l»fI mnm

NCKILLOP, SPRAGUE & €O,

Wl tswue nbont the In gy Jnnunry, 1871,
thelr new volume

The Commercial Agency Register. s

It will bo the most COMPLETE AND VALUAULE
work of Ita kind ever publishod. This Is the only REF-

{ FRENCE GUIDE giviog, by tholr XEW KEY, s CLOSE

o of the CAPITAL of unch firm, 1o connection
with thelr SREDIT ratings.

Thin Agency wag catablishied In 1882, and THE COM.
MERCIAL REGISTEN ha Jiocomo & BTANDARD WORK,
an @ invalunble to dlapensers of oy cA't

Two Bditions nre waued—Jaonuary and Jply

"'fg. 7-9

"lnx Tron free (rom ancwfw m
0 ourml or rool Coment, for st Muds |
u .Coppuaﬂllz .&l“f Gla.

THBA NBOTAR

A KA TIIB

Greei: Tea ﬁlavor

inted
‘[‘0 BUI’I‘ Al.l. TASTES,

o nehe
o asivetarers In the
(atars.

RUSS  PATENT

MOTG WOLDING ucnm

um, ., New York

BE OVI,Y FAMILY K\'ll"l‘FR M)l\l)l"
h:'" ':‘ihna:;s.: et

ble for private tele;

ve e ]y Emery Whegls,

$o]id sad with Stone Center,
UNION NTOXE €O, Boston, )hu.
Braneh Oftee, 8 Libesty at.,
General Agents for the Am. f"
"'l,ﬂl ‘y" » ﬁ;.” n;um(.tlndm and
other Kmery oo schinery azd
! ‘hv.:) {u. Clircular, 4/

Machinery Rolls, tn

4 fi
%0, two WhEatstone" . 4 order, snd batlittle meed.

'ﬂ\pblnl hmrw::uu "Wits-
E' " good order
Apply to  FRO lm \l K TOOL ¢ 0 AEMORY
Providence, "

! l‘lll Union Iron Millg, Pittsburgh, Pa, The b‘()lﬁ SALE.—A Machine {or Afl"lutlnz Cotton

THE CELEBRATED

Cold-rolled Shafting.

F[‘Illh Skafting is in every particular superior
1o any turned Shafting ever made. (¢l the
CONOMICAL SHAF rl\ﬁ to by, belng #o very l?;f::
stronger than turned Snafting, f‘.eu diameter xnnv»n
avery purpose, cansiog a great saving (o coupling,
Iv % and hangers, It s perfectly round, lns J
Whitworth Gage. . All who give It a trial eontlnnr W use
ftexclunively, We have It in Jarge quantitfes. Call and

Woodworth Planers. | orendorprceim ™ 005

And Re-Sawing Machines, Wood and Iron wmnns)u.
-nlncr\ Engines, Bollers, ¢te. JOHN B, SCHEN
)uuu'un. N. Y., and 118 Liberty of,, Now York.

woll the celelivated TIOME SHUTTLE SEWING
MACHINE, Has the undor- leml nmkr-nu\"lm‘k
%, and 1s fally Neonsed.

The best and choapest uuuy Se\\lu‘ Machine
! 1o the mnrl‘('u Addr

TeNs
OHNSON, CLARK &
; Pittsburgh, Pa. Cm:wo L, or

sfiteh” allke on both s\

[A\"l'hl)—-\(ll NTS, 820 PER DAY, TO

Boston, Mass, 3

St Lounls, Mo.
Bast he Warid
VS PIANDS CON v IR o0 A e e D2 O().
M oot and tenus tn Solentific Americna, (ht 1o, 1020

126 and I3 Chamber st., New Tork.

N. Y. Machinery Depot.

EORGE PLACE & CO., Manuf{acturers and
Dealers n Wood and Xron Warkin Mumnm of
overy description, Statlonary and Portah 1: Eny
Bo\l‘er:‘ ‘Lr‘nlucr‘ and R&r;n“ncnmi and 8 lnkln
need o aciine or &'p >
138 Chhamber vt.‘:.\:voi'ork.m i

Sturtevant Blowers.
HESE are in every particular the bestand

most perfect Blower ever made. A fall smortment

MACHINER

NEW and 2d-HAND,.. | Addrs
Send for Clrcular. Cias. PLACE
y & CO,, 0 Vesey st., New York.

of avery size on kand, nwly 10 d:\h-er
GEO E PLACE & CO.,
126 and 13 Chamber st., New York.

ton, "Volmnn Beller Bosto

1826 sobubigny wpsay, 1870

'Andrefw’s Patenis.

]
.r-h'o- - Grooved, POH&D‘Q\ ud‘

‘15,000 A YEAR.

A\'TED—AGE\TS—
soll the Universal Sewing Machine, size, 12.1n.
on a pew principle. e, complete,

58 Bromfield street. Boston, Mass,

loag by u ln hight, of great capacity and dllrlbl“l)'éﬂ'ofh

=L i:-:’“-’-"a..,ﬁw..:?," i
Ko

l-rl& Durabie, and !uuc-kﬂ.

X A.\"DR‘EWS &B
414 Water ou«-t. 'New York.

{, red and sold
x1¢:|'k eity, will do any kKind of scroll saw!
for’ pricg e, apd more p-ruml

7\. OYERS' PATENT GIG SAW, manufac-

d by FIRST & PRYIBIL, I52 10th ave.
ing. Send

IMPORTANT

)IACHI.\’ISTS.—-Tbe Best lletal for all

ator Power, and unsurpisse
communication. Address Ousatonic Water Co. Derdy, Cr.

nmSwﬂEgﬂfgﬁ'R 4 ﬂ.m’é‘ Sﬂln-}:ﬂ

Lo mdnane.
turers; only & hours froin New \ork wlus rafl and wulcr

M made dy

0\ Tmso; N &

nuni: cé 2 %a?.

lnrnod v{mout annealing, bclns eanrtly free from Bard

B e S e e
0 anted, for & mu

k i.flbe Spindles and Sem','c -

in wuh % 3 In. lumber;
work o o ou

gusranteed do

nnd AW Inaching KRowa, does
ns "ﬂ"““h 3\'0%5 in uso. Send for elreular.

. HOAG, %6 HﬂmMg.ex,.,l Pearl st N, T,

Machine-

NRIVALLED Hnnd Saw Mill, Self-feed- m. flers, Saw aud Fan vadls.tu ote. Ahmm

un‘ sdapted for Firebox Plates.
or a sample, nnun( which
II I8 to be lppllcd. e o\

Engl Howt n
fow pricear EYery 1 machfhe s
scriptive Price Liv

Kev n-nn. Conn.

ORTABLE AND STATIONARY BTEAM

A good artiocle st
nnwd. hnd for do-

Jil'l"l“\ S WATCHMAN'S TIME DE.

]‘”0'53{(; Imporjani for all ltrp' ‘po&nm
e

he \luuen 200!
Atroltan, as the ‘&WS‘
at. Seld mr-(,\rcdu

Machine,

Mac
tion ol l- lr of Awmerioan Imlllule. .!,"(IOV VIS
OF 3‘ ‘I’ N, Office %0 MUK »t, Works at Hyde

NDEX, STANDARD, UNIVERSAL, AND

HORIZON AL—Tho lnn‘:m. variety to be found ln
fho country, on hand and nn Workmnnship,
terial, o Deslgn unsurpass hines on ex l

" nn.d:

e ikl Do GEAIL WHh According 1o e
L'RDON IRON WORKS. —anfmumn

o Ry X it 2 Wﬂmllh ot all

llb. Screw, u rdnallc
lthhery In general. ntrnn“'&n & WHITTA.
. Hrooklya.

. A=This datector 39 dovered b %
l'-;un using or selling th “" b’ s l'll.lwl. au!

IEE ane nr le ndcc. m!? ﬁp
lnu AL, evary -nru ¥ n {0 ?
el Fine W u;nxm Irenlars contal LA
m-lum abont thesd pro

horders, &o 10 r-n .\DA
g‘ﬂu:‘; '-uoo o Kew York

'I‘IR.

alled freo on ap; llculn‘r' "&‘;"xmmlgom ;::;‘:W

Olt'l‘ABLE STEAM ENGINES, COMBL\-

the waximum of onela-q
AT "*n N
r‘alm:n’um .0.*-‘ ‘4-.

J,
4. Corttandt’st., Now Yo m)hn-

NG INNATI BIMSS WORKS. —El\ﬁ
) ugers and Btemmn Hur ' Hrass Work, Hea
b ¥ory Low Prioes. N R P

$5 TO $10 PER DAY. i’o‘i-'é.."%‘“"

in our now businoss make non

Yerdiga! Corn Mills,
GRINDING

Yor Flour, V Splce
'mm ARD L\H oS, huw

thm l,“ HAW, — Ma('ln-snm' 8,
rob 10th snd Nav, I, 1830, P
Tintitute, 180 and 16 uul' Virginis l T-“’J"M
Send for elrenlar lml vrlrv nnltd—!‘lﬂlu 10 mann
facture oo royalty, or woold sell

THON L, O n,u. Dorby, Conn.

' 1 3 haad, ¢
MACHIKERY, & stbmiisi
'NO. ¥ I.ARD Doy wi,N.Y.

~ A \(()\"I'H! E\IPLO\'MIENTI
EXTRA INDUCEMENTS
‘\ pﬂ-muun Horsx and Wasox for Agrnh. We desire

A MONTH) |4

GENTS WANTEO “‘M\‘!"‘ L

a- M‘k“ﬂ.“ ‘ul
ATHE cmrcus:uomos's PA' ENT

from 4 Lo % tor car'wheols, Addrcss
E. no‘ﬁ‘)'i .ﬁ‘&"’« a’\%mv oka, Conn,

ENT, GOODNOW & €O,

ioee uf MPATENT RTARM

ﬂm&‘?m , for Btoom. W,»»d M. I’Ml‘?‘fuml um“uoku \)Ag‘\_ \na- Qrders sollei-

4 stamp for copy.

Ploy agents 1or W term of seven yoars, 1o sell nu
l\u Wyo W Bhuttle Sewing Machioe, 1t mak
\lrh AUNE On both sldes, and 18 e bhest law *0-\
\Gmtﬂ vinehine in tho worlid, AL MENLEY &
Yeihun, i, or By, Loun, \lo

’Q" CATE OF SQDA, | IR VARN

Tine, iy
‘(‘0 v “‘{l

TOR \\ ALLEABLW
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Receipte—When money is paid at the offic [L. L. SMITH, 6 Howard st., New York.
for subsoriptionk, & rocelpt for 1t will bo given; bud
| When subscribers remit thelt money by mall, thoy
uay consider the arrival of the first papor a bona-Ade

acknowledgment of thetr fands.

Scientific

Nickel Plater.

City Subseribers,—The ScteNTIFIC AMERI- AR u.l}l“(:ctl}:::‘slmder the Adams Patents), granted by

OAN will be dolivered Inevery part of the elty at

$3°%0 & year. Single copres for salo at the News-stands

In this ofty, Brooklyn, Jorsey Clty, and Willlams-

::l:zh. and by most of the News Doalers in the United
Tos.

Subseribers—Who wish to have their vol-
umes bound, can send them to thisoMee.  The charge
for binding 15§13 per volume. The amount shounld
be remitted in advance, and the volumes will bo sent
%% $00N &% they are bound.

Advertisements.

Adeertisements 1woill be adwmilied on thispage ot the rate of
€1°00 per line sor eack insertion. Engravings may
head advertisesnents at the same_rate per ling, by meas-
WFEMONL, a3 the lelter-press.

No
LIVE MECHANIC

Can afford to be without some of

BAIRD’S

SUUKS

FOR PRACTICAL MEN,
My new and enlarzed Catalogue of PRACTICAL
AND SCIENTIPIC BOOKS, $2 pages, Svo., will be
sent, free of postage, to any one who will favor me

with his address.
HENRY CAREY BAIRD,
Indpstrizl Publisher, 408 Walant St.,
PRILADELPIIA

HARDWOOD

oards and Veneers

Especial attentlon {5 called to our
HUNGARIAN ASH, FRENCHBLACK WALNTUT,
AMBONIE, THUYA, AND TULIP WO0D,
Just to hand and unusoally choice.

Also on hand, our usaai complete assortment of

PLANKS, BOARDS, AND VENEERS.

GEO. W. READ & CO.
Nos. 188, 13 and 172 Cebter st New York.
Factory, Nos. 21 Monroe st., and 398 Madizon st.
Send for catalogue sud price list.

OR SALE. —A full collection of U.S. Cents
from 173 Also, Silver and Copper Colns, and »
number of valoable autographs., Will'be sold separately
or all together, Address £
FRANE EENNEDY, Hagerstown, Md.

e

FEvidence Accumulates

HAT no Baking Powder can stand the test

of a careful chemical analysis like DoOLEY's YEAST
Powpre, Although subjected o the most critical nnalf)u
zation, no ingredients conld be found entering Into the
composition but such as are perfectly pure and nutrl-
tiona. This accounts for the entire and uniform satisfac-
tion given by DoOLEY'S YEAST POWDER In the colinary
department. It is the chesapest, beat, and most reliable
Baking Powder known, and 5 recommended upon its
merits alone. Your Grocer Keeps it.

FOR SALE CHEAP.

NE 25 HORSE POWER BEAM STEAM
ENGINE, In good order ; also, BOILERS. For par-
ticulars apply to HENRY SEYMOUR & CO.
52 Beekman st., New York.

PAGE'S
Patent Tanned Belting

Buns 25 per cent more machinery, Is nesrly twice as
strong, and wesrs 5 per ¢. longer than any other. Send
ior cirenlar containing price 1ists and discounts,

Page Brothers, Sole Manufrs, Franklin, N, H.

L. VV.Poml:-New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,

First Promiom at the Fair of the American Instituto,

i Warren st,, New York.

Canadian Inventors,
Under the now Patent Law, onn obtaln patents on the
£an10 terms as eltizens,

Fi
or full particulars address MUNN & 0.,

87 Park Row, Now \‘orlf.

© = SCHLENKER'S  PATENT ~ Q

BoLT CUTTE ‘

NEwW INVENTION. - -ADDRESS,
| HowaRD IRON WORKS, BUEFALO.N.Y.

AT, SOLID EMERY \\"IIEIEIQS Af\l'lfl) Ol];
NES Work, 8 ), , A
ge -?l?n) };;Glﬁglg:::nngemle;;n‘\‘hgh éof‘.“l.‘ccdl.'hl ult,a‘

biCNI\B & HARLAN, Manufacturers of
iV

Wrought Iron Pipe and Fittings, Brass Cocks

o8, Gago Cocks, Whistles, Water '“ﬁ , and ol

Cups, Hurlin's Patent Luhrlcntor‘ Plumber's Brass Work,

Getty's Patent Plpe Cutter, Gotty’s Patent Provivg Pamp
and Gage. No. 86 John st., New York.

EMPLOYMI{J;\éT. i :
13 ¥ =4 A MONTH with Stencil Dies. Sam
$250

les free. Address
i S M. SPENCER Brattleboro Vit

THE

Tanite Emery Wheel.

ot Glaze, Gum, Heat, or Smell. Address
Toean THE TANITE iy
Stroudsburyg, Monroe Co., Pa.

RUMPFF & LUTZ,

IM‘PORTERS and Manufacturers of Aniline
Colors and Dyestuffs, Colors for Paperhangers and
Stainers. Rollable recipes for Dyeing snd Printing on
Silk, Wool, and Cotton® All new Improvements in the
art of Dyeing, and new Colors are transmitted to us by
our friends In Enropc. 45 8000 85 they appear,
42 Beaver stroet, New York.

RON

PLANERS, ENGINE LATHES,
Drillg, and other Machinists' Tools, of superior qual-
ity, on hand, and finishing, For sale low. For Descrip-
tion and Price address NEW HAVEN MANUFACTUR-
ING CO New Hayen, Conn.

ORCIRCULAROF TREMPER'S PATENT
VARIABLE CUT-OFF, for high and low pressure
Steam Engines, nddress

PUSEY, JONES & CO., Wilmiogton Delaware.

Trade-Mark Patents.

MUNN & CO. desire to call the attention of manufac.
turers and business men generally, to the importance of
the law of patents, as applied to trade-marks for business
purposes.

Any person, firm, or corporation, domicfled in the
United States, or in'any foreign country affording similar
privileges to citizens of the United States, can obtaln the
right to the exclusiye use, for THIBRTY YEARS, of any
TRADE-MARK, consisting of any new figure, or design, or
any new word, or new combination of words, letters, or
figures, upon thelr manufactures.

This protection extends to trade-marks already in use
or any length of time, or about to be adopted.

Full information on this important subject can o6 ob-

tained by addressing
MUNN & CO.
37 Park Row, New York.

UNION

Spoke Works.

< POKES, RIMS, AND PLOW HANDLES.
[} All goods warranted seasoned, and of the best
quality. JOHN G. DAVIS & SON

Sonfhwest eor. of Leopard nnd Otter sts., l‘ﬁl‘ndulphln.

IRON STEAMSHIP BUILDERS,

NEAFTE & LEVY,

PENN WORKS
MARINE ENGINES, BOILERS, ETC.,
PHILADELPHIA, PA.

{OR CIRCULAR ILLUSTRATING A NEW
and {:rrun_v Improved TURBINE WHEEL, belloved
to be the best and ¢ u‘n{w-l 1o the i el, apply to
'USEY JONES & Cb..
Wilmington Delaware,

ATHES, PLANERS, DRILLS, of all sizes
4 Vertical Boring Mills, tén feet swing, and gnd
1liog Machines, Gear and Bolt Cutters; fln
aod Shears for Lron,
Office and Warerooms, % Liberty st., New York ; Works
at Worcester, Mass.
A. C. BTEBBINS, New York, Agent.

Newspaper
Advertising.

A Book of 15 v:ir»cl?' printed pages, lately lssued, con-
tains o }at of the best American Advertising Mediums
giving the names, clrculations, and full particulars con.
rerning the Jending Dally and Weekly Political snd Fum-
iy Newspspers, together with all those having large cir-
culations, publisted In the interest of Roligdon, Agricnl-
ture, Literssure, ete., ete.  Every Advertiser, and eyer

erson who y:/,n(rmphlrn becomlog sach, will find thfs

ok of great value, Malled free to soy sddress on re-
celpt of e, : z

GEO., P. ROWELL & CO,,
Publishers, No, #) Park Row, New nl’urk,

The Pittaburgh (Pa. ) Leader, In it Jeson of May 4,150,

YR

»:

““The firm of G. . Rowell & Co., Which fsues tols in-
teresting and valuable book, #a the largest snd hest Ad
vertsing Agency in the United States, and we can cheer-
fally recommend it 1o the attention of those who desire Lo
advertise thelr busltuess sCIRNTIVICALLY a00 SYHTEMAT

ud Ponches

JOALLY in such av/or: that In, 80 a8 to secure the larg-
et amonut of publicity for the Jeast expenditare o
money.

P. BLAISDELL & CO.,
UILDERS OF A NEW PATTERN 12in.
Bwing Lathe, designed for Bewing Machine Works,

the ~ Blalsdell ' Patont Drill Prosees and ather first- closs
Machinists' Tools Jackson street Worcestor, Muss,

IOORBON, <2 eds ossnscosnsvs 48 Cannon stroet.
I,I KOHNSTAMM,
.

MANUFACTURER OF

ULTRAMARINE,

And Tmporter of English, French, and German Colors,
Paints, and Artlsts’ Muterfals, Bronz 4, and Metals, No,
100 Chismbers st. bet, Broadway and Church st., N. ¥,

o ECOND.-HAND ENGINES AND BOILERS
b formsle, 5WITH. P, Addre

C. A. DURFEY, Titusylille, Py
WATERPROOF

BUILDING PAPER

(No Taw), for Roofing esthing, Cellings, Oil.¢l
. o - ~ . Lk .
Etioe Stiffenings, Tags, Trunks, Cartridges, Biasting
Pasi-book Covers, Graln and Flour Bins, ete. . for sale h)7
y IUNTER & POSTLEY,
Paper Warehouse, 89 Duane st., Now York.

“’]‘”HI WOODWARD STEAM-PUMP MAN.
. UFACTURING COMPAXY, Manufscturers of

Wooldward Pat, Improved ﬂufv'l} -‘l".‘:&’lll)l{i"'llllll‘l:: rnl:x:l,{l"‘llrl:
Engine, Stoam, Watar, and Gas Fittiogs of a) Kinds, Alsc
Denlers 1o Wronght-ifon Moo, Boller fnbos, ete.  Howie
Chinretios, Factorles, & Pabile Bolldlngs heatod i ;

Low Pressure, Woodward Bollding, 10 and i‘ol(..:v{ll:‘u‘;‘:lgu'
‘. Y. Al

| eor. of Worth st. (formerly of 71 Beokman st . X
arties are horoby caationed ngalnst |l|{ll|b1{{lt"ll
gt ofthe above Pamp. G, M WOODWAN

PNGINEERING, MANUFACTURING nnd
J*J BUILDIN 85,00 s yoar will t nnd
peat dndustirisl Journals in the co e T
XOLOGINT, VAN "NOSVTHAND'S EXOINKE MAGAZINY,
and the BOIENTIVIO AMERICAN. For specimen e *
free) of Tuw Trousoroowr, contalning Club Kates ‘I;?
dress  THE INDUBTIUAL PUBLICATION (O 0% W

190 Broadw ny ,.f\' O

frl‘m-: THOMAS IRON WORKS, Worcostor

Mass, , are solllog the handles Luthes and Drillg 1n

Amevican,

OF THREE GRADES,

SHEATHING BOARD, ;
o Ide of Btadding, under Clapboards.
.I\O-:o::f‘c};::nluetor of cold. hont, And Aampress.
PREPARED PLASTERING H()Allba
3 | perfect substitute for lath an
‘:I‘u‘::\f?r!'; :‘n'llrtku!n n‘n‘;mmh’. nuhntnn'l\nl wall, at
Iq-- tean haldf tho usnnl cost,

DOUBLE THICK ROOFING,
Made entiroly of Wool Folt, n chesp and per-
fect arfiole.

Sample and Clrenlars sont frae, by
ROCK RIVER PAPER CO.,
5K Chlcago; or,

HALE, 2"
2 & 2 Frankfort stroct, N. Y.

DIAMOND POINTED
STEAM DRILLS.

14‘()R ALL KINDS OF ROCK DRILLING,

Mining, Quarrylng, Tunncling, Raflrond Grading,
Woll Borlng, Prospecting, ete. Fity to Seventy-five per
cont of cost and time of hand labor saved. ‘' Test Cores,'
in form of solid cylinders of rock or mineral taken out
of mines from any depth not exceeding one thonsand feet,
showing true valuoe, stratification, ete. No percnssion,
Never require sharpening.  FIRST PREMIUMS awnrded
in both American and Europe. Ilustrated Circulars sent
on application. Beware orl_nl‘rl‘lmvmemn.
SEVERANCE & HOLT,

Eroprictors and Manufacturers,
¥ Oflice 16 Wall st., New York.

Reynolds’

TURBINE WATER WIHEELS,

The Oldest and Newest. All others.
only Imitations of each other In
llmfr strife after complications to
confuse the public. We do not boast
but quietly excel them all in staunch
relinble, economical power. Beau-
tifal %lm;l»hlcl. free. Geo. TALLCOT,

Liberty st., New York.
Gearing, Shafting,

R ESTDAMPER REGULATOR
2 for Steam Boller. Send for Cireulars.
Agents Wanted, MURRILL & KEIZER, Baltimore, Md.

WIRE ROPLE.
JOHN A, ROEBLING'S SONS,
MANUFACTURERS, TRENTOX, N, J

FOR Inclined Planes, Standing Shll}’.sm ng,
Bridges, Forrles, Stays, or Guys onf)crrlc k8 & Crancs,
THler Ropes, Sash Cords of Copper and Iron, Lightoing
Conductors orCupJu-r. Special attention given to hofst-
ing rope of all kinds ror Mines and Elevators. Apply for
circular, gh‘ly price and other information. Send for

amphlet on Trausmission of Power b}i_\\'lre Ropes. A
arge stock constantly on hand at New York Warehouse,

No. 117 Liberty street.

American Saw Co., Mamnfacturers of

And Perforated Circnlar, Louf.r. and Hand Saws, Also
Solld Saws of all Kinds. No. 1 Ferry st.,cor.Gold streot,
New York. Branch Office for Pacific Coast, No. 60
Front street, San Francisco, Cal.

THE
Allen Engine Works.

THEALLJEN ENGINE]

Fourth avenue and; 180th and 1815t sts., New York clty
Manufacturers o

Porter’s Governor,
The Allen Boller, and

Standord Straight Edges, Surface Plates, nnd
Angle Plates,

Four first premiums were awarded to us at the Falr of
the Amerlean Institute, 1830,
Send for our Mustrated clrenlar,

SHA

The fact thut this Shatting has 75 per cent greater
strength, o finer Anish, and I8 troer to gage, than any other
In use, renders It undonbtedly the most economieal, We
are also the sole manafactarers of the CerenraTen Con
LIxs Par, Covrrixa, and furnish Pulleys, Hangers, ete.,
ol the most approved styles.  Price Lists matled on ap-
plication to JONES LAUGHLINS,

120 Water utreat, Pittabuorgh, Pa,
¥ Stocks of this Shafting In store and for sale by
PULLER, DANA & FITZ, Boston, Mass, 9
GEO, PLACE & CO,, 120 Chamboers stroet, N, Y.

atents on Designs.

Citizens and sliens can now sccore design patentd for
throe and a half, seven, and fourtoen yoars, Tho law on
thin subject Is vory libern).  Forelgners, deslgners, and
manufacturers, who send goods to this conntry, muy s
cure patonts hore upon tholr new pattoras, and ”"""l""'
vent other makors from selling simollar goods o this war
Kot
Theso patenta cover all novelties of form or confignrs
ton of articles of manufactore
For farther Information nddross
MUNN & CO.,
No. 3% Park Row, Now York.

" SAW MILLS.

ORRISON & HARMS' IMPROVED M-
l\ loy BosntiRE es "lrl'.lxll':“\'x:i Nla e world.

Allegheny ( Iy, 'a.,

\ 8. & J. GEAR & CO,, Boston
£\ o overy deseription of Wood and Ire
Muochinery and Supplivs,  The bLest In use

furnish
N Working

thie markel, cheap,

waker, st lowest possiblo rates, v Fegardloss of

[rIIJDING PAPER hereafter, Box 778, Now York city.

[FEBRUARY 4, 1871.

E¥TT. V. Carponter, Advertising Agent.  Addres

. Safety,
Harrison 57

First-class Medn), World's Falr, London, 1862,
AndAmorlean Tugtitate Fair, New York, 1690,

Over 1,000 Boilers in Use.

Weston's Patent Difforential
PULLEY BLOCKS.

75,000 IN USE,
Addroess

HARRISON RBOILER WORKS,
: Philadelphia, Pa,
or, JOHN A, COLEMAN, Agent,
110 Broadway, New York, and 159 Federal st., Boston.

DOYLE’S

PATENT DIFFERENTIAL

Pulley Blocks.

The celebrated Doyle Blocks have taken premiums
over the differential Blocks of all other makers at overy
Falr where they have been exhibited at the same time,
WHEr YOU BUY, SEE THAT THE BLOCKS ARE MARKED J,J.
DOYLE. Pat. Jan. 8,161, All others are Infringements.

SAMUEL HALL'S SON & C
SOLE MANUFACTURERS,
229 West 10th street, New York.
Mill Work. The

HEAVY CASTINGS st

Steam Engine Bullders & Founders, New Haven, Conn.

Swain Turbine.
“UIIPLIJW-WEIIBITWMHI from this on”

ILL DO TEN PER CENT MORE WORK
on small streams, in o dry season, than any whee

ever Invented. Gave the best results, in every respect, at
the Lowell Tests. Y

For Report of tests at Lowell, with Diagrams and Ta-
nles of Power, nddress
THIE SWAIN TURBINE CO.,

North Chelmsford, Mass,

Working Models

And Experimental Machinory, Metal, or Wood, made to
order, by J. F. WERNER 62 Conter st. N.Y.

ELECTED Sperm Oil.—Warranted strictly
) Pure. For Sewing Machines and all finemachinery
n bottles, cans,bbls. ,casks. W.F.Nye,New Bedford Mass

' HOUSEHOLD MAGAZINE con-

w 0 UD tains in overy number one complete

prize story valued at $100.  Forty pages

VL otk tiaiker. . Yearlw 8l - Sold by news dealérs at 10

cents per copy. . Splendid Preminms,  $500 cash to be

awarded for prize clubs. Sgcclmm\ copy free.  Address
8. 5. WOOD, Newburgh, N. Y.

For Forge and

Maclivists’ Tools.

NILES TOOL WORKS,

CINCINNATI, OHIO,
JAVE ON HAND ENGINE LATHES,
A 14, 18, 22, and 26 inches swing: TRON PLANERS,
BORING and TURNING MILLS, GRAY'S PAT. UNI
ERSAL RADIAL DRILLING MACHINES, CAR-
BORERS, AXLE LATHES, nnd other first-class
King Machinery, at modernte prices.

~ CELEBRATED

D 3s) . o N

25° TO 29° GALENA OILS.

l-..l\_Gl;\li, CAR and MACHINERY OILS.,
$# Petrolcum reduced to a desired gravity by Whale

Of1l ndmits of no superior s a lubricator. Al 6ils war-

rauted as represonted,  GALENA OIL WORKS, Frank-

Iy, Pa. - Cuas, Minuer, Manager., 1. H. AUSTIN, Pres.

1 FOUNDED IN 1810,
| J. E. MITCHELL,
0 Pulladelphia, Pa.

Scientific American
For 1871.

TWENTY-SIXTH YEAR.

) VERY NUMBER is printed on fine paper,
<4 and elegantly ilustrated with original engravings,
reprosenting

New Inventions,Novelties in Mechanics,
Manufactures, Chemistry, Photog~

raphy, Architecture, Agriculture,
Engincering, Scionce,
and Art,
Farmers, Mochanles, Inventors, Englneors, Chemisty,

Mauufacturers, and Poople of all Professlons or Trades
will find the

SCIENTIFIC AMERICAN

of great value and Intorest,

-

The Editors are assisted by many of the nablest
Amorican and European Writors, and having access to
wll the leading Sclentific nnd Mechnnienl Jonruals of the
world, the columns of the BOIEXTIFIO AMERIOAN are con-
stantly enrlolied with the choleest Information,
An Officlal List of all the Patents ssued s publishoed
Waoekly,
The Yearly Numbors of the BonevTirio AMERICAN muke
two splendid Volumes of nearly ONE THOUSAND PAGxs,
cquivalent In sixo to FOUR THOUSAND ordinary hook
pages
BPECIMEN OQOPIES SENT FREE,
Trusa—~§3:00 u your, $150 half your; Clubs of Ten Cop
les for one yoar, at §£2°00 each, §25:00,
With o SPLENDID PREMIUM to tho person who forms
the Club, conulsting of n copy of the celobrated Steo
Plato Engraving, “ Men of Progress, !

Addross I“ lTNN &: ('()oq

PUBLIsiERs OF tue BOIRNTIVIC AMEIIOAN,
37 Park Row, New York,

FIMIE “ Seientific Ameriean ™ s printed with

CHAB, ENEU JOUNSON & CO.'8 T'e
ombard k(4. Fhiladelphin, and 50 (.iuldl‘:.K_i‘-u\'v‘ {'.L';l’i"'d




