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COFFER DAM, MAIN SHAFT, AND ELTRANCE T(0 HEADINGS, HELL GATE, EAST RIVER,

THE TUNNELING AND BLASTING OPERATIONS AT HELL |tween 700 and 800 yards square of the reef were blown | around, and over which was onee Diamond Reef. A contract
RIVER NEW YORK, away, Surveys were made of three blasts, which disclosed | was soon made to have the t!nfﬁrn removed, o work which has

RATE, RAPE —— at the bottom of the river a muass of crushed rock, innumer {nhu..ql been finished, and which bas demonstrated the fact
We give this week some engravings illustrating the opera- | able detached boulders, and huge hillocks of sand, lying | that no additional blasts \vill- be r-"l\linwl,.nu‘l that the dread.

. } oval of the ob ed Dinmond Reef is no more. Soon after the work

tions now in progress ""' ) “.l"’ll“.l’l“ ES Ee of the drills upon Dismond Reef was coneluded,
sructions at Hallett's Point, Fast It 5 ; ¢ 4 d ; ‘ the drill scows were securely moored over Coenties
Reef, and inmediately commenced oporations, The
number of cuble yurds of rock to be removed at
Coenties Reef is roughly estimated at over 3,000,
and much of this has already been blasted out by
Geteral Newton's hldi‘hlw}k‘ warkmen, Be.
sides at Coentiea Roeof, Geneml Noewton's drills are
now st work on the Shell Drake, \\'ly'l "-l'!‘f."l)"l
Back, Pot Rock, at the Hell Gate, or Horll Gatt as
the old Datel navigators termed it, and st Willett's
Point, The operations st the Hell Gate are the
most extenalve, the wost important, and decidodly
the most interesting, The Hell Gate, as overy Now
Yorker knows, Is & narrow, rocky passage in the
East River, and in the old Knlckerbocker thmes fts
mgiog curront was the terror of the Duteh skip-
pors and thelr hoay ¥y and unwicldy eraft, Of late
years, many Improvements have been offegted by
blasting away the wurface rock, and the most [T
Hent poluts of the jagged ridges; bat ouly slnee
s b, 14 Aungust, 1869, has the United States Guvernment
as Dismond Reef. After lnboring smsiducusly for commenced to deal with the d'"“"" of Hell Uate

over five wooks, and making ropested blasts, be-  SECTION VIEW OF A TRANSVERSE AVBNUE m:LL GATE. 'n & messure corresponding with thel importance,

often reforred to this great work, our present no
tics will be rather historical and general than tech
nical.
MINTORY OF THE WONK
The following sketch of the origin and progross
of the work Is from the Now York Times

N ) AVE
‘Complete surveys of Now York harbor have

beon winde at ditferont '.vr;mh, as 2 woll known

with the object of removing the obstructions to
)
nsvigation, by Admirals Porter and Duavis
dore Craven, and the pre sont able and suces paful
General John Newton, of

Comme

Wpographical enginecr
the United States army. In Seprember
wade by Ueneral Newton

INTD, ex

perimental blasts wore
which l‘lntqtl to himn beyond » doubt that the work

he had andertaken, though a ta k of immense

"
magunitude, could e sccomplished, nd at & com

parstively tritling cost to the Government Last

May, Genersl Newton commencod work with the

plosin drills on the dangerous rocks, 1o wild streain

Island and the Battery, kuown




Scientific  dmevican,

undortakon by Goneral Nowton at Tal.
the Hell Gate, Involve tho solution of an fo
1 of engineoring an rogands the most effective
process of submarine blasting. Tho modus
ol at Hallott's Point is ontirely difforent
anner in which the work of removing the ob.
as Dins boon accomplishod at Dinmond and Coongios

T what s technioally termed tunnoel blasting. At
Polnt, in August, 1809, n coffor dam was communeed
superintondoncs of Genoral Newton, and wax com

h’v V

ho dam is an irregular polygon in shape, having o eir-
poo of 448 fectand & moean interior diamoetor of sbout
e dam is built betwoon low and high wator
‘ﬂu uxenvation of tho shaft immedintoly followed
omstruetion of the dam, snd during the spring of 1870
it was sunk to the depth of twenty-two feot below

~ The theory of the mining operations contemplatos tho
~ romoval of ns much rock as can bo excavated with safety
Y us o the final exploion, the result of which will be
: .dhllii-onhp remnining mass into the doep pit oxca-
~ vated for ity reception. The mass of rock remaining for the
finnl expl will be supported by piers, each of which
‘will be charged with nitroglycerin. These plors are simply
a portion of the solid rock left standing. From the bottom
of the main shaft, tunnels procesd in all directions, and are
~ ton in nomber.  Bach of the tunnels extends from 150 fout to
50 feet ontward, and they are all connected togother by cross.
eries at intervals of twenty-five fost. Tho tunnels were
begun towards the close of July, 1870, the shaft being at the
same time sunk to a line nearly forty feot below low water
mark. The tunneling is really an object of a great deal of
interest, as much from the novelly as from any other feature,
' The tunnels are of various cross seotions, some over twonty
I feet in hight, and varying in width from ten to fifteen feet."
' The “ Improved Drill” of the American Diamond Drill Com.
¥4 pany, recently illustrated and described in the ScrexTIFIC
' AMERICAN, has been recently introduced into one of the
' headings, and, we are informed by General Newton, gives
prospect of affording efficient aid in hastening the completion
of the work, which will take probably two or three years
more continuous Iabor. Asthe work advances, room is made
for more miners, and therefore the rate of advance may in.
crease with the progress of the excavation.
The liberal views of the Engineer in Chief, General New-
ton, are readering this work important in another respect.
He has made it a sort of engineering arenn for the trial of
different explosives and drilling machines; and the relative
value of most of the mining appliances in market will be de.
termined during the progress of the work. In this way, im-
\ portant contributions to engineering science will be made,
whose valuo will be second only to the splendid results an-

; ticipated by the removal of the obstructions from the Hell
Gate passage. These out of the way, the upper end of the
island will become a scene of busy thrift, scarcely less pros-
perons than that which fills with unintermitting hum the
lower part of the city.

f e ———e ——

The Folly /ay-lom of Hiydrants for Extinguishe

ing Filres,

A correspondent, Mr. J. I, Balsley, of Dayton, Ohio, writes
to inform us that the Holly system has been adopted in that
city. Twenty-one miles of pipe have been laid, and the pro-
pelling power is a stationary engine, capable of producing a
water pressure of 130 1bs. on the inch. A pressare of 80
1bs. on the inch will throw water 100 feet high, through 100
feet of hose, out of a one inch nozzle, With iron pipes to
stand this pressure, all the conncctions mus: be equally
strong, especiully in buildinge, as the bursting of a pipe under
that pressure will flood & building in a few minutes. This
apparatus will throw sixor eight good fire streams when run
ning ot a safe speed.  As the supply of water for domestic
snd manufacturing purposes is tuken from these pipes, the
engine must be kept always in motion to keep up a pressure
suflicient for fire extinguishing purposes; in any other case,
two sets of engines and pipes would be needed, The burst-
ing of & four inch pipe will destroy the fire streams, and o
large consumption for domestic or manufacturing purposes
will have the same effect. The consumption of fuel in pro-
portion to the water raised is considerable, and the expenses
of the fire department, and the insurance premiums have not
decreaped in consequence of the introduction of this syrtem,

—_—

Tue ECLIPse OF THE SUN.—In the number of our Journul
for October 21, of the present year, we informed our readers
of the preparations being made, at home and abroad, for ob.
tining sccurate and detailod accounts of the solir phenome-
nn visible during the eclipse taking place on Decemboer 11 $
nod we are glad to be able to report that the most favorable
conditions existed during the eritical period, and that por-
feet photographs of the corona wore obtained, A party of
astronomers, Boglish, French, and Italian, journeyed to the
East for the purpose of observing the eclipse, the most up.
proved instroments having boen forwarded in advanes; and
we hear, by tolograph oid the Red Bea, that the desires of the
party were folly satisfied, and that the settlement of sovoral
disputed facts as to the sun's composition, atmosphers, and
luminomity may be looked for on the publication of tho re.
port. Mr. Norman Lockyer hind charge of the expedition,
Ttaly being represented by Signor Resplghi, and France by
M. Jannsen,

— - —_—
Tue Russinn Grand Duke, Princo Aloxis, hay contributoed
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NOTES ON FLYING AND FLYING MAOHINES,
[ From the Corahill Magazino. |

NUMBER 11,

Wo owe to M. do Luey, of Paris, tho repults of the fivat
notun! experiments earried out in this direction,  The follow.
ing necount of his observntions (made in the yours 1868, 1860)
is taken from o paper by Mr, Brearey, the Honorary Secrotary
to the Aironaut cal Socloty, ™ M. do Luocy nmsorts,” snys Mr,
Bronroy, “ that there i an unchangeablo lnw to which Lo hng
pover found any oxception, nmongst the consldarable num by
of birds and insects whose weight and moeasuremoents he hag
tnkon=namely, that the smaller and lghtor the wingoed animnl
is, the greater is the comparative extent of supporting sur.
face, Thus in comparing insects with one anothor—the gnat,
whioh weighs 460 times less than the stag bootle, s 14 thines
groater relative surface, The Indy bird, which weighs 150
timos loss than the stag beetle, possesses O thimes more relative
surface, ote. Tt s the sawe with birds,  T'ho sparrow, which
woighys about ten timoes less than o plgeon, has twieo ns much
rolative surface.  The pigeon, which wolghs about cight
timos less than the stork, has twice ns much relative sarfaco,
Tho sparrow, which weighs 830 times loss than the Austrn.
liun erane, possesses 7 times more relative gurface, ote, 1If
wo now compare the insects and the birds, the gradation will
bocome even more striking. The gnat, for example, which
walghs 07,000 times less than the pigeon, hins 40 thnes more
relative surface; it weighs 3,000,000 times less than the crang
of Australia, and possesses relatively 140 times more surface
than this latter, which is the heaviest bird M. de Lucy had
welghed, and was that also which had the smallest amount of
surface, the weight being nearly 21 1ba, and the supporting
surface 187 inches per kilogramme (2 1by, 8} oz). Yot of all
travolling birds the Australian cranes undertake the longest
and most remote journeys, and, with the exeeption of tho
eagles, elevate themselves highest, and maintain flight the
longest.”

M. de Lucy does not seem to have noticed the law to which
these numbers point. It is exceedingly simple, and amonnts
in fact merely to this, that instead of the wing surface of a
flying creature being proportioned to the weight, it shonld be
proportioned to the surface of the body (or technically, that
instead of being proportioned to the cube, it should be pro.
portioned to the square of the linear dimensions), Thus, sup
pose that of two flying creatures one is 7 times as tall as the
other, the proportions of their bodies being similar, then the
body surface of the larger will be 49 timoes (or 7 times 7) that
of the other, and the weight 343 times (or 7 times 7 times 7)
that of the other. But instead of the extent of wing surface
being 343 times as great, it is but 49 times as great. In other
words, relatively to its weight, the smaller will have a wing
surfnce 7 times greater than that of the larger. How closely
this ngrees with what is observed in nature will be seen by
the case of the sparrow as compared with the Australian
crane; for M. de Lucy's experiments show that the sparrow
weighs 839 times less than the Australian crane, but has a
relative wing surface 7 times greater. *

It follows, in fact, from M. de Lucy’s experiments that, as
wa see in nature, birds of similar shape should have wings
similarly proportioned, and not wings corresponding to the
relative weight of the birds. The same remark applies to
insects; and we see, in fact, that the bee, the bluebottle, and
the common fly—insects not unlike in their proportions—have
wings proportioned to their surface dimensions; the same
holding amongst long bodied insects, like the gnat and the
dragon fly, and the same also among the different orders of
flying beetles.

So that, setting apart differences of muscular capacity and
adaptation, & man, in order to fiy, would need wings bearing
the snme proportion to his body as we observe in the wings
of the sparrow or the pigeon. In fact, the wings commonly
nssigned to angels by scalptors and painters would not be so
disproportioned to the requirements of flight as has been
commonly supposed, if only the muscular power of the
human frame were well adapted to act upon wings so placed
and shaped, and there were no actual inferiority in the power
of human muscles (cross section for cross section) as compared
with those birds.

S0 far as the practicability of actual flight on man’s part is
concerned, thege two points are, indeed, among the most im.
portant that we have to consider. It was to Borelli's remarks
on these points, in his famons treatise, De Motu Animalivm,
that the opinion go long entertained respocting the impractic-
ubility of flizht must be referred. He compared the relative
dimenslons of the breast museles of birds with those of cor-
responding muscles in man, and thence argued that man's
framo is altogether unndapted to the use of wings. He com-
pared also the relutive muscular energy of birds and men,
that is, the power of muscles of equal size in the bird and
the man ; and was yot further confirmed in the opinion that
man can never be a flying animal.

But although the reasoning of Borelli suffices perfectly
woll to show that mun ean never fly by attaching pinions to
his wrmy, und flapping these in imitation (however close) of o
bird's action in flying, it by no means follows thit man must
be unnble to fly when the most powerful musecles of his body
are ealled into action to move suitably devised pinions. M.
Besnler mado & step in this direction (towards the close of the
lust century) when he employed, in his attempts to fly, those
powerful muscles of the arm which are used in supporting o
welght over the shoulder (8 when a bricklayer carrles o hod,
or when a conntryman cirries n lond of liny with a pitehfork),

#5000 for distribution among the poor of New York alty,

But the way in which he employed tho muscles of the log

wis lews satisfactory.  In his method, o lung rod passed ever

onch shonlder, folding pinions being attached to hoth ends of
oach rod. When either end of a rod was drawn down, the
desconding pinion opened, the asconding pinion at the other
end eloging ; and the two rods were worked by slternate down:

ward pulls with the arme and logs. The downward pull with

the nrms was excoadingly offoctive; but the dowawird pull
with the legs was altogether fooble. For the body lying
horizontally, tho muscles used in thoe downward pull with
tho legw were thoso by which the leg is earried forward in
wilking, and these museles have very little strength, as any
one will seo who, standing upright on one leg, tries, without
bonding tho kneo of the other, to push forward any consider-
nble welght with the front of his log.

Yot even with this imperfect contrivance Bognier nehioved
0 partinl success.  His pinions did not, indeed, sorve to raise
him in the air; but when, by a sharp run forward, he had

brought that aiirial supporting power, of which we have -

spoken above into action, the pinions, sharply worked, so far
sustained him g to allow him to cross a river of considerable
width, It is not unlikely that, had Besnier provided fixed
suntinining surfaces, in addition to the movable pinions, he
migat have incrensed the distance he conld traverse. But,
nn regards flight, there wasa further and much more sorions
defect in his apparatus, No means whatever were provided
for propulsion. The wings tended to raise the body (this ten-
dency only availing, however, to sustain it); but they could
give no forwnrd motion, With a slight modification, it is
probablo that Beswier's method would enable an active man
to travel over ground with extreme rapidity, elearing impedi.
ments of considerable height,and taking tolerably wide rivers
almost * in his stride;” but we believe that the method could
never enable men actually to fly.

It may be remarked, indeed, that the art of flying, if it is
ever attained, will probably be arrived at by means of at-
tompts directed, in the first place, towards rapid pnssage
along terra firma. As the trapeze gymnast avails himself
of the supporting power of ropes, so the supporting power of
the air may be called into action to aid men in traversing the
ground, The following passage from Turnor's Astra Castra
shows that our velocipedists might soon be outvied by half-
flying pedestrians :—“ Soon after Bacon's time,” he tells us,
“ projects were instituted to train up children from their in-
fancy in the exercise of flying with artificial wings, which
seemed to be the favorite plan of the artists and philosophers
of that day, If we credit the acconnts of some of these ex-
periments, it would seem that considerable progress was
made that way. The individuals who used the wings could
skim over the surface of the earth with a great deal of case
and celerity, This was accomplished by the combined facul-
ties of running and flying. It is stated thst, by an alternate
continued motion of the wings against the air, and of the
feet against the ground, they were cnabled to move along
with a striding motion, and with incredible speed.”

A gymnast of our own day, Mr, Charles Spencer (“ one of
the best teachers of gymnastics in this country,” says Mr.
Brearey), has met with even more marked success, for he has
been able to raise himself by the ection of wings attached to
his arms. The material of which these wings were made
was too fragile foractusal flight ; and Mr. Spencer was prevented
from making strong efforts because the wicker work, to which
the apparatus was attached, fitting tightly round his body,
caused pain, and obstructed his movements. Yet ho tells us
that, running down a small incline in the open air, and jump-
ing from the ground, he has been able, by the action of the
winigs, to sustain flight tor a distance of 150 feet; and when
the apparatus was suspended in the transept of the Crystal
Palace (in the spring of 1868), he was able, as we have eaid,
to raise himself, though only to n slight extent, by the action
of the wings. It should be remarked, however, that his ap-
paratus seems very little adapted for its purpose, since the
wings are attached to the arms in such sort that the weak
breast muscles are chiefly called into play. Borelli's main
objection applies in full to such & contrivance; and the won-
der is that Mr. Spencer met with even a partinl success. One
would have expected rather that the prediction of a writer
in the Z¥mes (calling himself Apteryx,or the Wingless) would
have been fulfilled, and that “the afronaut, if he flapped
at all, would come to grief, like the sage in Rasselas and all
others who have tried flying with artificial wing.”

The objection founded on the relative weakness of the
muscles of man as compared with those of birds (without
reference to the question of adaptation), seems at first sight
more serious. Although there can be little question that the
superior strength of the muscles of birds has been in general
enormously exaggerated, yet such a superiority undoubtedly
exists to some degree. This gives the bird a clear advantage
over man, insomuch that man can never hope by his unaided
exertions to rival the bird in its own element. It by no means
follows, however, that because man may never be able to
rival the flight of the eagle or the condor, of the pigeon or
the swallow, he must therefore needs be unable to fly at
all,

It should bo remembered, also, that men can avail them.
selves of contrivances by which a considerable velocity may
be nequired ot starting; and thut when the aéronnut is once
lnunched with sdequate veloelty, & comparatively moderate
oxortion of fores may probably enable him to maintain that
volocity, or even to increase it. In this case, u moderate ex-
ertion of force would also suffice to enable him to rise to a
higher level. Te show that this is 80, we need only return
to the illustration drawn from the kite. If a weight be at.
tnohed to n kite's tall, the kite, which will maintain a cortain
hight when the wind is blowing with a certain dogree of
force, will rise toa greater hight when the foree of the wind
Is but slightly increased.

Kites nfford, indeed, the most striking evidence of the ele;
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vating powor resulting from the swift motion of wn inelined
plane through the air, the faet bolng remembered always that
whatever supporting and olevating power is obtalned when
alr moves horizontally with a cortain velocity against an in-
clined plane, precisoly the same supporting and elovating
power will be obtained when the inelined plahe In drawn or
propelled horizontully with equal velocity through still air.
Now the following passages from the History of the Uhar.
volant, or Kite carringe, bear signiticantly on the subjoct we
ure now upon. The kite employed in the first experimen:s
(mnde early in the present contury) had a surfuco of fifty.five
square feet. “Nor was less progress made in the experi-
mental department when large weights were roquired to be
ralsed or transposed. Whilo on this subject, we must not
omit to obsorve that the first person who soared aloft in the
air by this invention was a Indy, whose courage would not be
denied this test of its strength,  An arm chair was brought
on the ground, then, lowering the cordage of the kite by
slackoning the lower brace, the chair was firmly lashed to the
main line,and the lady.1ook her seat.  The main brace being
hauled taut, the huge buoyant eail rose nloft with its fair
burden, continaing to ascend to the hight of a hundred
yards. On descending, she expressed herself much pleased
with the easy motion of the kive and the delightful prospect
she had enjoyed. Soon after this, another experiment of a
similar nature took place, when the inventor's son successful-
ly carrled out adesign not losy safe than bold—that of sealing,
by this powerful adrial muchine, the brow of a clifftwo hun.
dred feet in perpendicalar hight. Here, after safely landing,
he agnin took his seat in a chair expressly prepared for the
purpose ; and, detaching the swivel line which kopt it at its
olovation, glided gently down the cordage to the hand of the
director. The buoyant sail employed on this occasion was
thirty feet in hight, and had & proportionate spread of cun-
vas, The rise of the mnchine was most majestio, and no-
thing could surpass the steadiness with which it was mancen-
vrod, the certainty with which it answered the nction of the
braces, and the ease with which its power was lessened or
inareased. Subsequently to this, an experiment of a
vory bold and novel character was made upon an extensive
down, whore a wagon with a considerable lond wns drawn
along, while this huge machine at the sumo time carriod
an observer aloft in the air, realizing almost the romance of
ﬂying."

We have here abundant evidence of the supporting und
elevating power of the air. This power is, however, in o
sense, dormant. It requires to be called into action by suita-
ple contrivances. In the kite, asdvantage is taken of the mo-
tion of the air. In flight, advantage must be tuken of motion
athwart the air, this motion being, in the first place, communi-
cated while the aéronnut or flylog muchine is on the ground.
Giiven a suflicient extent of supporting surface and an nde-
quate velocity, any body, however heavy, may be made to
riso from the ground; and there can be no question that me-
chanicians can devise the means of obtaining at least a suffici-
ent velocity of motion to raise ecither a man or a flying ma-
chine, provided with no greater extent of supporting surface
than would be manageable in either case. It is not the diffi-
culty of obtaining from the air af starting the requisite sup
porting power that need deter the agronaut. The real diffi-
cultios arv those which follow. The velocity of motion must
be maintained, and should admit of being increased. There
must be the means of increasing the elevation, however
slowly. There must be the means of guiding the afronaut’s
flight. And, lastly, the afronaut or the fiying machine must
tly with well preserved balance—the supporting power of the
air depending entirely on the steadiness with which the sup-

rting surfaces traverse it.

We believe that these difficulties are not insuperable; and
not only so, but that none of the failures recorded during
the long history of aéronautical experiments need discournge
us from trusting in eventual success, Nearly all those fail-
ures have resulted from the neglect of conditions which have
now been shown to be essentisl to the solution of the prob-
lem. Nothing but failure could be looked for from the at-
tempts hitherto made; and indeed, the only wonder is that
failure has not been always as disastrous as in the case of
Cocking’s i1l judged descont, 1€ a man who has made no
previous experiments will inslst on jumping from the summit
of a steeple, with untried wings attached to his armns, it can-
not greatly be wondered at that he falls to the ground and
brvaks his limbs, as Alland and others have done, If, not-
withstanding the well known weakness of the human breast
muscles, the agronaut tries to rise, by lapping wings like
bird's, wo caunot be surprised that he should fail in his pur-
pose, Nor sgain can we wondor If attempts to  direct
balloons from the car should fail, when we know that the
car could not even be drawn with ropes against a steady
breezs without injury to the supporting balloon. And e
nood look no further, for thoe eanse of the repeated failures
of ull the flying machines yot constructed, than to the fact
that no adequate provision has yot been made to halance such
muchines go that they may teavel steadily through the air,
1t secms to have boen supposed that if propelling and elevat-
ing power wers supplied, the flying mochine would bulance
itself; and accordingly, If wo oxnmlne the proposed construc.
tions, wo find thet in nine cases out of ten (It not in all) the
michine wonld be s likely to teavel bottom upwards as on
an even keel. The common parnchute (which, however, is
not & flying muchine) s the only fnstance we can think of in
whileh a nonbuoyset machine for adirial locomotion hns pos-
womnod what da eatled o * pogition of rest,”

Porhaps the graveat mistake of all fx that of supposing (1
that, on o fegt trial, o man conld bulanos himself in the air
by weans of wings, Plucod for the first time In deop water,
man e wrterly unablo to swlm, and I loft to himpelf will in

Seientific  American,

ovitubly drown; although n vory slight and very easily ne

y | quired knowledge of the requisitoe motions will enable him

to pregerve his balance, And yet it seems to have beoen con.
colved by most of those who have attempted flight, that, when
first left to himself in open air, with & more or luss tngeni-
ously contrived apparatus attached to him, a man ean, not
only balunce himself in that unstable medium, but resist
the down drawing action of gravity (which searcely acts st
all on the swimmer), and wing his way through the air by a
sorics of now and untried movements!

It encournges confidence in the attempts now being made
‘o solve the problem of adrial locomotion, that they are ten.
tative—founded on observation and experiment, and not on
vague notions respecting the manner in which birds fly,
Fresh experiments are to be made, more particularly on the
sapporting power of the air, upon bodies of different form
moving with different degrees of velocity. Theso experi-
ments are under the charge of Messrs, Browning and Wen.
ham, of the Aéronsutical Society, whose skill in experimental
research, and more particularly in inquiries depending on
mechanical considerations, will give s high value to their de-
ductions. The question of secaring the equipoise of tlying
machines ins nlso received attention; and it is probable that
the principle of the instrument called the gyroscope will be
call into action to secure steadiness of motion, at least in the
experimental flights, What this principle is, need not hore
be scientifienlly discussed. But it may be described ns the
tendency of a rotating body to preserve unchanged the direc-
tion of the axis about which the body is rotating. The spin.
ning top and the quoit (well thrown), afford illustrations of
this principle. The peculinr flight of a flat missile, already
referred to, depends on the same principle: for the flight only
exhibits the peculiarities montioned when the missile is caused
to whirl in its own plane. But the most striking evidence,
yet given of the steadying property of rotation, is that af-
forded by the experiments of Professor Piazzi Smyth, the
Aatronomer Royal for Scotland. During the voyage to Tene-
riffe (where, it will be remembered, his well known Astrono.
mer's Experiment was carried out), he tested the power of
the gyroscope in giving steadiness by causing a telescope to
be so mounted, that the stand could not shift in position with.
out changing the axial pose of n heavy rotating disk. The
disk wus set in rapid rotation by the sailors, and then the Pro-
fessor directed the telescope townrds a ship on the horizon.
A fresh wind was blowing, so that everything on deck wus
swayed in lively sort by the tossing vessel; nor did the tele.
scope seem o whit steadier—the motion of objects round it
giving to the instrument an appearance of equal instability.
But the officers were invited to look through the tube, and
to their amnzement, the distant ship was seen as steady in
the middle of the telescopic field as though, instead of being
set up on a tossing and rolling ship, the telescope had been
mounted in an observatory on terra firma. The principle of
the gyroscope hus also been used for the purpose of so steady-
ing the stand of & photographic camers placed in the car of
a balloon, that photographs might be taken despite the ten-
dency of the balloon to rowate. As applied to flying machines,
the gyroscope would to be so modified in form that its weight
would not prove an overload for the machine, This is prac.
ticable, bocause o flat horizontal disk, rotating rapidly, will
support itself in the air if travelling horizontally forward
with adequate swiftness. In other words, since travelling
machines must travel swiftly, the gyroscopic portion of the
machine may be made to support itself,

It is this property of enforeed rapidity of motion which
renders the probable results of the mastery of our problem
so important, It has been well remarked that two problems
will be solved at once, when the first really succesaful fying
machine has been made—not only the problem of flight, but
the problem of travelling moroswiftly than by any contri
vances yot devised. In the motion of » tlying muchine, us
distinguished from the flight of man by his own exertions,
the swiftness of the bird's flight may be more thun matched,
It is a mere mechanieal problem which has to bo solved ; and
fow mechanicians will deny that when once the true princi
ples of flight have Leen rocognized, the lngenuity of mun ks | ma,
capable of constructing machines In which these principles
shall be carried out. Iron and stoam bave given man the
power of surpassing the speed of tho swiftest of fourfooted
crentures—the horse, the grayhound, and the antolope, We
have full confidence that the same useful sorvants place it
in man’s power to outvie jn like manner the swiftest of
winged creatures—the swallow, the pigeon, and the hawk.

e — e —
'l‘ho Plgeon's Wonderful ¥Flight,

In Soptomber last a certaln pigoon was hemlded forth as
lisving been lot off the deck of a vessol noar Capo Hattoras,
and boaring to its birth nest, st Montelair, 8 messago from
Harry C. Bleecker. The distance and speed sald to have
beon made by the bind, were so great as to eroate the gravest
doubts as to whether they had really been done, but lately
the distrust culminated in downright unbellof when s second
bird was made to perform 1,004 statate miles at an average
rate of over 106 miles an hour, aud still a third, a distance of

nest.
Theso birds all came from Harry ¢ Sleecker and to Mont.
eluir, and at onee o rash was made o Montelair to find the
consignoe plgeon man.

stranger all duy, and to the tune of §24, looking for the

1,500 statute miles ut an average of 203 miles an hour; the |
lnst bird, nppropristoly numod ©* Typhoon,” exhausting lself | :
by the effort and blowing oat his last guap as he reached his | o
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and to ndd thit ho wished e did, for lottors were accamulating
for him, and the box accommodations for stray letters were
gotting ovorcrowded. At lnst in Montclair forbearancs
consed to bo o virtue, and the man who whispered pigeon
or I, ¢ B. to & eitizen of that town did it at the risk of his
life. But when celebrated pigeon fanclers, mea of science,
and others of tho believing and unbelieving stock, pretty
equally mixed, begun to call at the Daily Adeertiser, and ask
for farther facts, pointing to the columna of that psper from
which they had gained their fist information, it becamen
time for & ropresentative of this paper to plunge into the
pigeon war.

Not at Montelair, but near Whippany, s small village
some five miles north of Morristown, Harry C. Bleecker was
found at last, snd proved to be a bright faced intelligent Ind
of 14, the son of a farmer. Both Mr. Bleecker and his son
willingly gave all the information in their power, and lsugh-
ed hoartily at being told of the excitement caused by H. C. B.
and his pigeons,

Mr. Bleecker having determined to send Harry on & sea voy-
nge, armanged for him with Capt. William Bacon of the
brigantine George W, Chase; and, on the 8th of September
lnst, that veasel sailed from pier 17, East River, New York,
with Harry on board and bound for Galveston. With Harry
was o small coop, in which were three slate colored pigeons,
perfect models of symmetry and beauty, These were
brought to the vessel by a friend of Harry's father, s resi.
dent of Montelatr, who instructed the lad to let off a pigeon
on accomplishing each 500 miles of his journey. Poor Harry
was a landsman and got very sick, bat on September 10, the
vessel being then beyond Cape Hatteras, he scribbled a note
to his father, fastened it to his youngest pigeon, and amid the
sneers and jeers of the ship's crew, placed the bixd Tempest
on the deck of the vessel. In an instant it arose perpendicu-
larly, and, when at an immense elevation, took a direct home-
ward course. The captain would not countenance such folly
as letting a fine bird be lost” at sea, and did not see it start,
but entered the fact in the log to please the lad. This bird
was bat six months old, was a male, and had never had any
procticing flights whatever. Duringits two day’s ses voyage
it had been sen sick, had eaten little and was thought to be
too wenk to fly. Yet it accomplished its journey with ease,
nnd reached its dove cot in the quick time given.

On the 15th, the vessel being off Key West, the female bird
Tornado was let loose, and also made n direct course, first
upward and then homeward. This bird was two years old
and had made short journeys around its neighborhood, hav-
ing also lown from Troy and Syracuse. Like the first bird,
it had been sick and refosed to eat, and agein captsin and
crew laughed at the plucky lad who was so wilfully slaugh-
tering his pets, Yet the ship's log bears the entry, giving
latitude and longitude, with the hour of the start. This bird
flew the 1,004 statute miles at an average speed of 106 miles
per hour, and was in perfeet condition on reaching home,
eating and drinking freely.

On the 21st, the vessel being then in the middle of the
Gulf of Mexico, and 1,596 miles from home by the captain’s
reckoning, the veteran bird Typhoon was let loose. This
male bird was three years of age, and had made several trips
flying last year from Chicago. It had not been sick at all
but had eaten greedily, all the voyage, pleces of meat and
wheat, with bread crumbs and anything the men fed to it
The crew had become attached to it, and it was with the great-
est tronble that Bleecker persuadedthem to let him release it,
They were positive no bird could reach land, but the lsd de-
termined to obey orders and let it go at all hazards, although
in consequence of & gale blowing off the shore, he had thought
it best not to let the bird go when the vessel was at 1500
miles distauce, Again the entry was made in the log, the
Captain still protesting against such foolishness. The noble
bind safely secomplished its fearful voyage, but, after alight.
ing st his coop, refused food and soon died of exhaustion, ex-
perts saping that he had been over fed and was 100 fat.
Hisaverage speed was 202 miles per hour, ¢

As to the question : Were these

ynnwbe.(ﬂ:beliﬂdlh“d“ﬂ )
and his log all going 1o prove this. thm
ever, voung Bleecker is soon to start on & much lo
ney, and is to hpmvﬂadwkllhlpﬂﬂm
these aro to bo Tempest and Tornado, the lattor of
to be Tet looso at five hundred miles distance, a
prepared to bet heavily on its flylag the same
hours. Tempest Is to fly at 1,000, and ﬂm‘
2,000, 2,500, and even 3,000 m
o bird can sustain itsolf in continuous i
has done it, and more. m
dent that he has MQ‘ lh
w

LR
1

ther outdo

It got to bo quite the thing for the |, $he
depot huekmon o bo asked to deiyo stravgers o Horey C 20
Bleecker's, sand one hackmon s reportod 4o have driven s | ™

wythleal I ¢, B, Butalus! ho was found not. At the Post | faca
Offico, the officlal was fain to confess he know no suoh wsu, |
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MANUFACTURE OF ARTIFICIAL STONE FOR THE
- CARTHAGENA BREAKWATER,

One of the marks of Spanish revival is tho attention paid
10 its commorco and the improvement of Ity harbors,

After the harbor improvements suzcesafully carriod out nt
Gijon, it was rosolved to carry out a similar work in the port
of Carthagonn, in the hope of restoring its anclont fmpor
tanoe. The main works wero to be two brenkwaters, called
Curra and Navidad—one 800, the other 180 muters in longth
—a plor for loading and unloading, 700 moetros wido, and o

cient for vessels of any size.

The work was begun March 29, 1870, by Angoitia & Co., un-
der the direction of Don José Rodrizuez Acerete, a skillful
engineer, and was to cost thirty-two millions of reals.

The base was to be of rough stone, on which rose two
walls of artificial stone; but after the foundation was laid up
to the surface of the water, it was found
that the weight was too much for the ground =
below, and a gradual sinking took place.

The engineer was thus compelled to adopt
something different from an upright wall,
and decided on the plan shown in our illus
tration. One tier of blocks of artificial stone
is set vertically, and then others inclining at
an angle of 45 degrees

The weight is thus divided, and the gea,
instead of dashing against a dead wall, re-
quiring great strength and power of resist-
ance, is met by & series of angles which break
up its impetus with very little shock to the
structure. A central wall of artificial stone
runs through the length of the breakwater.

OQur other illustration shows the operation
of wanufscturing the blocks of artificial
stone, which are four meters, or about four
yards long, by ons and a half meters thick,
and ax many high

The cement, composed of hydraulic lime
and sacd, Is mixed by steam, which drives
large wheels in the receptacle containing the
mortar, This, when ready, drops into cars,
running ona track, as do others with crushed
stone, to eylinders in which the whole, re
volving by steam, are thoroughly and dense
Iy worked together. These, in tarn, ran on
another track to the molds, where the blocks receive their
final shape. The blocks are then allowed to dry for ninety
day s, by which time they have all the character of real stone,
and are plung on chaios in the ssme way, for transportation
o the portion of the works where they are required

Spaniards now hope to make Carthagenn the conter of the |
:

hort route from Paris to Alglers,

CHARLES BABBAGE,

The following interesting sketoh of the life of this oxtra
ordinary man is condensed from Nature ;

There is no fonr that the worth of the Inte Charles Bl
bage will be over estimatod by this or any generation, T'o
the mujority of people he was little known oxeept as an irrl.
table and cccentrie person, possessed by n strange iden of o
enleulating machine, which he failed to earry to complotion
Only those who have carefully studied & numboer of his writ

Bridgewater Treatise,” “ The Refloctions on the Dealine of
Sclenee,” or “ The Account of the Exposition of 1851, are
genorally incompleto skotehes, on which bat little eare could

Wo hiave, In fact, mere samples of

have been expendod
what ho could do, 1o wis omsentinlly one who began and
did not comploete, Ho sowed idens, the froit of which has
been reaped by men leps nblo but of mors thrifty mental
hahits,

It wan not time that was wanting to him, Born as long
wgzo ns tho 20th of Dacembor, 1702, he has enjoyed n work

MANUFACTURE OF ARTIFICI

general dredging of the port to secure a uniform depth suffi- |

ings oun adequately conceive the nobility of his nature and | Ing life of nearly cighty years; and, thongh within the last

AL STONE FOR THE CARTHAGENA BREAKWATER.

the depth of his genius. To deny that there were deficien- | few years his memory for immediate events and persons was
cies in his character, which much diminished the value of l rapidly decaying, the other intellectual powers seemed as
his labors, would be useless, for they were readily apparent | strong as ever.
in every part of his life, As early as 1812 or 1818 he entertained the notion of cal-
The powers of mind possessed by Mr. Babbage, if used | culating mathematical tables by mechanical means, and in
with judgment and persistence upon a limited range of sub- | 15819 or 1820 began to reduce his ideas to practice. Between
jects, must have placed him among the few greatest men | 1820 and 1822 he completed & small model, and in 1823 com-
menced & more perfect engine with the as
- S sistance of public money. It would be need.
= - i less as well as impossible to pursue in detail
=\ the history of this undertaking, fully stated
as it is iu-.wn-ml of Mr. Babbage's volumes,
= Suffice it to say that, commencing with £1,500,
the cost of the difference engine grew and
grew until £17,000 of public money had been
expended. Mr. Babbage then most unfortu.
nately put forward a new scheme for an an.
alytical engine, which should indefinitely sur-
pass in power the previously designe d ongine,
To trace out the intricaciea of negotintion and
misunderstanding which followed would be
superficous and painful, The result was that
the Government withdrew all further nesist
ance, the practical engineer threw up his
work and tools, and Mr. Babbage, relinquish.
ing all notions of completing the difference
machine, bestowed all his energies upon the
designs of the wonderful analytical ongine.
This great object of his aspirations was to be
little loss than the mind of a mathematician
embodied in metallic wheels and lovers, It
was to be capable of any analytical operation,
for instance, solving equations and tabulating
the most complieated formule. Nothiong but
a caroful study of the published accounts can
rive an ||A|--||u-th' potion of the vast mechan.

BREAKWATER AT CARTHAGENA.

who can create new methods or reform whole hranches of | ieal ingenuity lavishod by Mr. Babbage upon this fascinating

knowledge. Unfortunately the works of Babbage are [design. Although we an often without detailed explanations
It has boen stated in the dally pross | of the means, there can be lttle doubt that everything which

Mr. Babbage assortod to be possible would have been theoreti.

strangely fragmentary
that he wrote eighty volumes; but most of the eighty publi
‘:11!!‘!”“?‘ are short papers, ofton only a few pages in '|~ ngth cally possible, The engine was 10 possess & ki) of l“.“..'ro{
published in the transactions of learnod socistion, Those to prevision, and was to be constructed that intentional disturb
| which we can apply the name of books, such ag * The Nioth | anceof all the loose parts would giveno error in the Bnsl remil
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rs Mr. Babbage entertalned the in.
this machine, and made many prepara
tions, wo can hardly supposo it capable of practieal realizn
tion. Before 1851 he appears to have despaired of Ity comple
tion, bur his workshops were never wholly closed, It wan his
plensure to lead nny friend or visitor through thess rooms
and expluin thelr contents, No more strange or molancholy
sight could well bo seon; Around these rooms In l)nrm:I
Bt rn~f~t, woro the ruing of a lifetima of the most govors and in.
genious mental labors porlinps ever oxerted by man, Thoe
drawings of the machine were alono n wonderful result of
skill nufl industry ; cabinets full of tools, pleces of mechanism
und various contrivances for facilitating exact workmanship
were on every side, now lying useless,

Mr. Babbage's inquiries were not at all restricted to mathe
matical and mechanical subjeots. His work on the * Foono-
my of Manufacturers and Machinery," first published in 1832,
is in reality a fragment of a treatise on political economy,
Its popularity at the time was groat, and, besides reprints in
Ameriea, translations wers published in four Continental
Innguages, Thoe book teems with original and true sug-
gestions, among which wo find the system of indus
trinl partnerships, now coming into practice, It Is, In
fact, impossible to overpralse the work, which, so far s it
goes, is incomparably excollent, Having assisted in found.
ing the Statistical Socicty of London in 1834, Mr. Babbage
contributed to their transactions a single paper, but as usual
it was a model resoarch, containing a complete analysis of
the operations of the Clearing House during 1830, It was
probably the enrliest In which complicated statistical fluctun-
tions were carofully analysed, and it is only within the last
few years that bankers have been persuaded by Sir John
Lubbock to recognize the value of such statistios, and no
longer to destroy them insccret, In this as in other cases,
many years passed before people generally had any notion
of the value of Mr. Babbage's inquiries; and there can be
little doubt that, had he devoted his lofty powers to econom-
ic studies, the sclence of political economy would have stood
by this time in something very different from its present
pseudo-gcientific form,

Of all Mr, Bubbage's detached papers and vgumes, it may
be asserted that they will be found, when carefully studied,
to be models of perfect logical thonght and accurate expres-
sion, There is, probably, not n sentence ever penned by him
in which Jurked the least obscurity, confusion, or contradic-
tion of thought. His Iangunge was clear and lueid beyond
comparison, and yet it was aver elegant, and rose at times
into the most unaffected’ and true eloquence. We may en.
tertain some fear that the style of scientific writing in the
present day is becoming bald, careless and even defective in
philosophic acourney, If #o, the study of Mr. Babbage's writ-
ings would be the best antidote,

Let it be granted that in his life there was much to cause
disappointment, and that the results of his labors, however,
great, are below his powers. Can we withholgd our tribute of
admiration to one who thronghout his long life inflexibly de-
voted his exertions to the most lofty subjects? Some will
cultivate science as an amusement, others as a source of pe-
cuniary profit, or the means of gaining popularity. Mr. Bab.
bage was one of those whose genius urged them against
everything conducive to their immedinte interests.  Henobly
upheld the character of a discoverer and inventor, despising
any less rewnrd than to carry out the highest conception
which his mind brought forth. His very failures aroge from
no want of industry or ability, but from excess of resolution
that his aims should be at the very highest, In these money
making days, can wo forget that he expended almost o for.
tune on his task? If, s people think, wealth and luxury
are corrupting society, shonld they omit to honor ono of
whom it may be traly said, in the words of Merlin, that the
gingle wish of hin heart was “togive them greator minds?"

.+ A+ W—

Although for many yea
tention of constructing

Frep AND Trearsext o Honses—Hay and oats mnke
the best foed for horses that are obliged to work hard and
regularly. If the hay is cut fino and the oats brulsed or
ground, the whole mixed and moistened, the horse will cat
his rations quicker, digest them sooner, and thus haye more
time for resting and ronowing hig power for labor,  Farmors'
horses that work little during the winter time may be Kopt
chenpor by cutting and mixing bright straw and hay in equal
quantities, nnd ndding n ratlon of stenmed potatoes or raw
carrots, Colts phould bo fod liberally on good hay—bright
dlover g bopt—and bralsed onts; give them a roomy box
stall in stormy wonthor and during nights,  Littor froely, and
do not let tho manure peoumulate under them. Sawdust or
spent tan mulcen good and convenlent Imdcliug; in clties and
villages they nre often cheapor thun straw, Groom horson
well and lot them have exerclse overy day; a run in the yard
is excellent, Beo that stable floors over bagemonts sro sound
and strong.  Arrunge the feeding racks so that dust and hay
geed will not fall into the horses' manes or oyes; somoe horse
men build their mangors too liigh, thus forcing the animal to
takeo an unnstural and painful position whon eating, Farm
horses that are not workod should have thelr shoes taken
off, and those that ore deiven on the road should be kept wall
shod.—8took Jowrnal,

M. Duvienare, a French ohomist, finds that water contain.
ing only one four thousandth of its woight of earbolie acld
suflicsd for the disinfection of the Morgue in Parls during
the hottest wenther, when it vontained aix or sevon hodios,
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TRUTHPULNESS 18 8 cornor stone in charactor; and If it be
not firmly laid in youth, thore will alwaya be a weak spot In

the charctor,

Scientific  American,

MACHINE FOR ROLLING TAPERED BARS,

Mr, Honry Kestorton, of Birmingham, Eng,, has patented an
ingenious areangement of rolls for rolling taper tubes or
rods. According to his plan, there is employed s pair of rolls,
ench roll having a spiral groove of variable depth, aod of
half round section, turned on it, Tho groove in one roll is =
elght hnnded, and that in the other, 0 left hunded spirnl, ag
shown in the engraving, and when the rolls are placed to-

I
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gother and geared, go as to revolve In union, the grooves form
n sories of eyes, which, as the rolls revolve, appear to move
Intorally, and gradually decrease in size. Thus, if a bar or
tapered strip of iron, bent so as to approximately form a
tube, be introduced between the rollg at that end where the
grooves nre largest and deepest, it will be gradually shifted
towards the other end of the rolls asg it passes between the
Intter, and will thus be rolled tapered.

-
MAINE'S PORTABLE WINDOW VENTILATOR.

We have been using the above ventilator (an engraving of
which is annexed) in our office, with much satisfaction, for
some time. By its means we find the condition of the air in
the apartment much improved.

The prineiple of the invention is the deflection of the in
flowing current directly up toward the ceiling, where it be-
comes diffused, and gradually falls without creating sharp
currents,

LA RS SAATIERC SIE SR M T et D LR A0 A

Short sheet metal elbowed tubes are fixed in pieces of
board, which overlap and are held together by a bolt which
passes through a slot in one of them, so that they can be ad-
justed to fit windows of different widths. These boards are
placed with their outer ends flush to the window casing, and
the lower sash is raised to rest upon the upper edge of the
npparatus, The joints are made tight with suitable packing.
Each elbow tube has a damper to regulate the admission of
nir,

The apparatus is cheap and simple. It ean be applied any-
where; and, if others are as well pleased with its working as
we hnyo been, it will gain a wide sproad popularity.

Patentod  March 1, 1870, Underhill & Co,, 95 Duane
street, New York, will give further information on applica-
tion to them,

o ——e—
THE APPLICATION OF MECHANICS AND MECHANICAL
PRINCIPLES IN AGRICULTURAL OPERATIONS.

We copy from the Okio Convention Reporter, published at
Columbus, Ohio, some extracts from the introductory nddress
by Hon, I, F, Ward, delivered before the Ohio Stato Agri-
cultural Convention nt its lust meeting.  We wouldalso state
that from the Reporter we learn that another meoting of the
eonventlon will be held on the #d and dth of Janunry
1872, nt Columbus,  Wehiope it will be well attended,  Suoch
associntions do o vast amount of good In the dissemination
of practical knowledge among the agricultural producers of
n Btate, and wo nre glad to see that a growing Interest is
manifest among the farmers throughout the country to en.
lghten themselves on subjects so important to their pros.
pority.  Tho speaker thus accords to the mechanic and in.
vontor, duo eredit for the great advances mado in the agri
cultural flold:

“Wa may rejolco that wo live in a period of mechanieal
telumph.  The droams of past ages aro already more than
renligod.  The * alehomy " of Invention has learned the world
more than the transmutation of baser metals into gold, By
machinery, erade fron ore, in the hands of selentific manipu.
lntors, In wrought Into delionte hnir aprings snd tiny watch
aorows, worth far more than so much gold; and so islt In a
thonsnnd placos.  There is something truly wonderful to
stand nmong the machines, and seo what is sccomplishod by
the mechanio nrets of the nge,

By the electrie telograph we hinye almost distanced time,
and by steam locomotion we have nearly destroyed the iden
of terrostrinl distance.

This rapid advance of the world announces the dawning of
“millennial morning,"” when weariod fingors can give place to
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those of steel; when exhausted muscles rest and let sinews
of iron endurance do the hard work; when, indeed, emanci-
pated humanity may rest, and the mind preside over mechan-
ieal agencies doing his work ; when we may have leisure for
cultivation of intellect and such development of both mind
and matter ng will elevate our race.

There is something impressive in contemplating the tri-
umphis of mechanical gkill exhibited in this nineteenth cens
tury. These triumphs cor.e so mpidly, are being developed
everywhere, that we searcely note the wonders before they
are displaced by others. Every department of industry has
its new machinery and new modes of accomplishing wonder-
ful results. Now fields of enterprise are being constantly
developed, while inventors are handing out new devices and
improved machines to accomplish new work, and are teaching
the world how to do things better and more surely.

I need hardly say that agricultural pursuits are entirely
different and sarrounded by & different kind of machinery
than when we were boys on the farm. Do any of you remem-
ber the thump, thump, of the winter's flail, and the long
weeks of hard threshing? These have given place to the
thresher and separator, and the work of the winter Is done in
aday., We can some us remember the old flax brake, the
“ gentehing " board, the old spinning wheels and hand looms,
and the months it took our mothers and sisters to produce
the wearing apparel of the family. These are all gone, and
steam has been harnessed on to sutomatic machinery, and a
thousand spindles hum and power looms “ weave away the
web” to warm and adorn us. You can remember the long
weeks of back aching hand mowing. Sinee then the mow-
ing machine, in & hundred forms, has been wheeled in, and
with his team the farmer does in a few days and casily what
was a tedions and long “ haying.” All departments of farm
labor have improved tools and machinery, and new modes of
accomplishing the work that used to make farm labor so
wearying.

DEMAND FOR THE PRACTICAL APPLICATION OF SOIENCE.

A compétent amount of knowledge of the fitness of ma
chinery and its auxiliaries is a valuable attainment for him
who would make agricultural work a success. The honest
farmer, who had learned a part when he had learned that
the axles of his wagon needed lubricating, and so kept his
tar bucket filled and athand, showed that he had not matur.
ed his mechanical knowledge when he applied tar to the
cogs and pivots of his Yankee clock, and was, himself, much
surprised when he found it would not run!

The use of machinery on the farm implies the want of
mechanical principle, and the farmer would bardly use his
steel plow for a stump machine, or his reaper for clearing
brushwood, or his mower for trimming his hedges; yet as ab-
surd things as these have beea done. We do not expect the
enlighteped farmer will insist on patting his corn in one end
of his sack, and a stone in the other, to balance it, even on
going to mill on horseback ; but we do often see the laborer
working awsy at the wrong end of the lever, doing his work
wrong end first, and in the hardest way. A little clear hoad-
ed thought, that weaves in mechanical ideas, wonderfully
helps on even herculean tasks.

AS AN IMPROVER OF PARM IMPLEMENTS,

The farmer ought to be the best judge of farm implements
and farm machinery; and, if properly instructed in mechani.
cal principles, could not only (as he now does) discover the
defects of tools and machinery, but could at once cure snd
perfect thom. He should indeed, select an easier and more
rapid accomplishment of many agricaltural employments
now involving hard muscular labor,

It is the mission of applied mechanics to emancipate the
agricaltural laborer from that exhaustion that holds both
soul and body in the slavery of a mere animal dradgery.
Why may not a great deal that is now done by muscular ex-
ertion be accomplished by improved mechanical adaptations ?
Why not harness up the unmeasured power of steam to do
some of his work?  And what objection can there bo to let-
ting the idle winds pump water, for his stoek or for
his lands in time of drought*  With a little mechanical and
engineering skill, a whole farm could be well watered at a
comparatively trifling expense. Can you see any reason why
in the future, steam may not do our plowing—and indeed a
great deal of our farm work *

Thought and mechanical seience will enable any to judge
a8 to how powor should be applisd—whether with rapid or
slow motion, or whethor great power is to be attained by re-
duelng motion, Thave no doubt that this single fact will |
account for the difference wo find in the ease with wh
somo necomplish much with little effort, while others do
overything by the hardest. The farmer should know so
much, of the strongth and natare of the material and con-
struction of the machinery ho uses, that he may form an ae-

curate judgment of fts capabllity and durability, !!ﬁw f
oy TR i
e

t

only proper judgoe of bis own machines,
TIE FARM SHOP,
The farm should have & good shop, well
material and tools, whore, in stormy we
pliments can bo repaired, and new labo
constructed ; and if half the time lounged away
bar rooms and saloons wore used in this shop, it »
the farmer so much a moechanio that he could repaie o
his machinery in o great deal loss time than 18 now
hunting for and being disappointed by mech
After reforring to the proposed new ag:
Ohlo, and rocommonding the Professor to
pupil doing the sclonce an well as reciting from |
Mr. Wanl closes with a word in behalf

"
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oo, and spoaking of them as the “ groasy
or Inventor,” and  lias assigned to them
s In the socinl seale, ** Yot by their works
. and rank them too.
inventors of the nineteenth contury are
“of the world—the troe *aristocracy,”
f any, we shoull uncover. Inventors’ and
have doveloped and opuned this whole na
ald not have been done without this agency.
tho world was two huodred years sinco) it
. & thousand years to do what has beon
 States in the Iast Gfty years with steam

invention. How magical the facts that meet
y enehantment the wondorful results attained !
mi'pnim fiying along our railrond lines, nt
“or forty milos an hour, and ourselves tallk.
o of 1ij aerows continents and through
ity and mechanioal skill, guided by seionco,
s grlory. o the selentific mochanio and in-
chief honor due.  Capital hay aided and sustain.
torprine, but it has been repaid, prineipal and inter.
‘ohief pan should bo given to these active man.
Lot us grasp the honest hand of skillful indus.
or them a8 wo onght.”

@orrespondence.
“are not responndle for the opiniona expressed by thelr Cor.

~ Traction EnginossSteam Plowing,
T the Bditor of the Scientific American :

The combined efforts of inventors, to surmonnt the diflicnl.
‘ties attending the practical wse and introduction of steam
‘road wagons and plows, may make a few words upon this
theme of some interest, especially to your many
readers who are directly connected with agricnltaral pnrsuits.

The Williamson road steamer and plow, New York, the
Parvin steam plow, Philadelphia, the Redmond steam plow,
Rochester, N, Y., the New Albany, Ind. road wagon and plow,
the Porter & Aveling heavy road locomotive, and n num
ber of others which are now being perfected, make the list
‘quite respectable.

The steamers enumerated above, in their efforts to get trac-
tion or held to exert power upon the road, may be divided into
three classes. The first class is by the resistance of tho main
bearing wheels at ench contact, and embraces the William.
gon, the Parvin, the Porter & Aveling, and most of the other
herotofors unsuccessful machines. The second class consists
in thrusting, through the tire, at earth contact, a pointed in.
strument; this includes, besides the Redmond, two or three
more machines not now fully perfected. The third class con.
sists of the use of shoving legs, hanging at an angle of 45°
to 39°, which includes the New Albany machine,
| The Williamson steamer is one of the most perfected forms

of the first class of steamers. Yet when it is at its greatest
strain, the machine will not exert a dead lift of more than
one half its own weight, and to do that it requires 5653 inches

surface at one hundred pounds, compounded in the
gearing 16 to 1. The weight of the machine, with wood and
water, will be probably 16,006 lbs. Why 56 53X100 Ibs.
pressure X 16 to 1 gearing{==90,480), should not produce bet-
ter results, is incomprehensible to me.

The operations of devices of the second class (the Red
mond) are much better; with only one half of the weight of
machine of the Williamson, it can exert as much of a lifting
power, or pulling force, in open field plowing ; but the machine
is not adapted to road service, as upon hard surfaces the

‘ thrusting points do not act; hence, as a road wagon it should
; be placed in the first class. Inventors are forced to make a
machine equally efficient as a road wagon, portable power,
or steam plow,
| We witnessed  few days since the operation of the New
Albany machine; weight 2,000 1bs., cylinders 2 inches diam-
eter and 4 inch stroke, ten in number; steam 50 1bs. The
cylinders were evidently too small, yet the movements were
| novel, and seemed to be suggestive of a principle that will
yield better results than cither the first or second clags of
‘ machines mentioned. In this machine a toothed yoke, worked
on the main engine shaft, operated backward and forward
four horizontal slides ; to each of these slides were suspended
two stralght pashing legs, with a hoof on each, reserubling a
4 herse's hoof. At the fiest trial these legs were suspended at
an angle of 33°, and would slip occasionally, in soft ground.
In the second trial they were shortened to 39°, and there was
! found no disposition 1o slip. At 45" angle of ley this machine
) would pull its own weight of lifting foree; at 39°, one and one
half times its weight, und at 33°, twize its own weight.

The inventor cluims he is only using the mechanical move-
monts of a horse, which can very readily, when required to
z do wo, 1ift its own weight. Upon the machine wus an cight

horse power boller, 50 gallon water tank, coal bunkers, ete,
‘ My attention was particularly directed to the boiler, it being
& vertical sectional mafety boiler, entirely surrounded by an
outside exhaust case, where the feed water was heated and
condensed, and waste water saved to use agnin. With engines
in proportion to boiler, | look for good practice in this ma-
chine

The urgent demand, all over the eountry, for the devices
mentioned, makes any information in regand to them watched
with more than ordinary interest. The writer is a farmer,
not well versed in mechanism, but feels very much like pur-
chasing some one of the fmplements mentioned above as soon
a8 he can intelligently do po. I believe thors are many farm.
e just like myself; honee the mportance of sclentific men
expressing thelr opinions, that partios abont purchasing may
profit by their views,

Greenville, Ind. ADVOCATE OV STRAM, FARMING,

Scientific  American,
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An Underground Hallroand o New York,
To the Editor of the Scientific American :

On reading yoar article on the * Progress of the Under.
ground Rallway System " (SCIEXTIFIC AMERICAN of Docom.
ber 2d.), 1 sannot help calling attention to some points in the
history of this important question, which now requires only
a little public spirit, on the part of the inhabitants of New
York city, to be finally set at rost in the manner most con.
sistent with thoe cconomy and convenicnce of the business
community, In view of the simplicity and cheapness of
constraction, the avoiding interference with structares and
streets, and the safety in traveling, all of which are secured
by the tunnel system, it may be fairly taken for granted that
the superiority of this mode of construction is demonstratoed.
Bspecinlly ia it so when the looality under eonsiderntion i n
arowded eity, of which every squinre foot of the surface s
covered with costly bulldings, and every wtreot filled with
duily inereasing traflic.  Leaving, then, this part of tho sub.
jeet, I propose to consider its special adaptation to the wants
of Noew York.

The length and narrowness of this city necossitate a rapid
means of teansit from one end to the other; and the stream
of traflic, ng well na the alrendy expressed public opinion,
point ont' Erondway as the rond under which the tunnel
should be made, Another recommendation of this courso is
its termination at the Battery, the only situntion at the
southern extromity of the city where a depot, sufficiently
Inrge to accomodate the traffic could be constructed, Thus
the ronte of Brondway will certainly be the best for the low-
or and business portion of New York; and it may be left an
open question, for the present, as to whether the railroad
ghould, at some point up town, diverge into one of the ave-
nues, or continue up Broadway to the end, thus terminating
on the west gide of the city. It would probably be necessary,
in the latter case, to make a bifarcation about halfway up
the island, so that & branch might diverge to the east side
und Harlem, If this plan were adopted, the branch should,
if the non-interference of house property be kept in view,
leave the main line at the junction of Fifty-ninth street and
Eighth avenue, and pass under the Central Park. Buat it
wonld be less expense, and it wonld afford accommodation to
all parts impartially, to let the railroad quit Broadway at
Union Square and then follow the course of Fourth avenue
to Harlem,

Public needs would demand depots, not. farther apart than
half a mile, in the lower portion of the city. Starting from
the Battery, these depots wonld be situated as follows: at
Wall street, Worth street, Spring street, Washington Place,
and Union Square. Beyond this point, the depots need not
be in such close proximity to each other.

Trains stopping at all stations would reach Union Square
from the Battery in nine or ten minutes, To effect this, lo-
comotive engines specially designed to accomplish a high
velocity as soon as possible after starting would have to be
constructed. This has been done on the Metropolitan Rail.
way of London, on which trains froquently attain a speed of
twenty-five miles an hour between stations that are not more
than half a mile apart. To free this traffic from perils of
persons crowding on to trains that have started, a lesson
from European mansgement would have to be learned. No
person under any pretence whatever should be admitted to
the platforms after a train is in sight. If such a rule be rig-
idly enforced, » hundred passengers can safely mount a train
in one minute, and so the detention would be as short as
possible.

Under these regulations, trains at three minute iotervals
can be ran with perfect safety. By never permitting a train
to leave a station till the previons one has quitted the sta-
tion in advance, trains can travel with complete immunity
from disaster; an end which has not yet been reached on
lines, with traing an hour or two apart, worked on the old
happy-go lucky system(?) of signaling.

There are many other suggestions I could give you, such
as the construction of cars with several side entrances to
facilitate rapid ingress and egress, but | forbear for tho pres-
ent. The chief point for the public consideration is how to
get rid of the Ring and the viaduet thereof. This seems in a
fuir way to be accomplished ; and when the course is clear,
the Underground Railway will only require impartial consid-
eration on its merits, and then we can go ahead and make
it

New York city, D. B.

-
Testing Kerosene Ol

To the Editor of the Scientific American :

I obtained some kerosene which had been inspected by
the Government inspector, and passed ns standing the test of
110° Fah. before throwing off’ vapor, or the flashing point, as
commonly ealled ; and I placed the same in a long test tube,
in which was placed n delieate thermometer. I then inverted
the tube, full of oll, in a vessel coutaining water, so that the
vacuum in the tabe was complete. I then applied heat to
the water, and watched carefully the thermometer;and, at
86° Fah., the vapor began tori ¢ in bubbles and collect in
the top. At 142" large bubbles rose mpidly, and at 190" about
834 per cent of tho oil was in vapor, [ then allowed it to
eool, when the bubble disappeared from the top by condensa-
tion. I then took some of the same oil which had vot been
heated, and passod ozonized air through it, then subjected it|
to the same test as the previous; and I found the thermome-
ter stood at 174" Fah, when the first bubble of vapor rose to
the surface, and at 190° Fah, only about 2 per “ent of vapor
wis thrown off,

I think the apparatus for testing the flashing points of ke-
rogene and petrolonm oils, as at presont used, are vory inef-

fective and inadoquate for the purpose, and oils are passed, ns

standing 110° fire test, which vaporize at much lower tempar.
ntures,

I bellove an apparatas made like that deseribed by me
would be more simple and eortain.

Xow York eity. C. F. DuXpERDALE.

e —
Hqullibrinm of Water In a ““Nest™ of Steam
Bollers,

To the Editor of the Seientific American :

In Jast week’s issne of your journal, /. P, 8, of Kansu
city, Mo, tolls us of a* Carious Freak of T'win Steam Bollors ™
and naks the “decigion of older engineers” Probably sn
oxplanation of the “ mystorions working ” wounld be accepta.
blo from a young engincer,

A hont of enginecrs have encountered and are still encoun-
toring the same difficulty, The cause in nine enses out of
ton in mnleonstenetion, whicly is the trouble in the case of H,
P. 8. The steam conneetions are entirely too small, and they
must bo enlurged to prevent the difficulty, When the pro-
duetion of stoam in the boilers is equal, there will be no such
trouble,

It i only when the produetion of steam in the different
botlurs i disproportionate that this dificulty developes itself.
The water is deprossed in the boiler producing the most
stenm, [t is ennsed by the resistance the steam encounters
in adjusting the pressure in the different boilers. A greater
quantity of stenm crowding through one stand pipe than the
other, n greater rexistance will be encountered and a depres.
sion of water in that boller i the result. - ,

There 18 n corresponding inerease in the prossure of steam
In the sume boiler, This difforence in pressure may be meas-
uted by the difference in the hight of water. 1f the difference
in hight of water is two inches, the difference in pressure will
be nenrly one ounce ; four inchies, nearly two ounces, six inches
nearly threo ounces; or the difference in pressure will be the
difference in weight of the column of water in each boiler.
The pressure of steam may be 90 or 100 1bs to the square
inch, spenk of the difference only,

It ig simply impossible to fire two or more hollers so even-
Iy that the amount of steam produced in the difforent boilers
will be equal. Then what is the remedy? It is to make
the steam connections and stand pipeson top of the boilers
large enough to allow the pressure of steam to ndjust itself
inthe different boilers without disturbing the equilibrinm of
the water. The gmallor these connections are, the more
trouble it will be to maintain the same water lovel in the dif-
ferent boilers.

The pressure of steam and water in a “nest” of boilers
may be compared to a huge balsnce suspended with equal
weighte, the equilibrium of which can be disturbed by the
slightest cause.

In the case of H. P. 8, he should have larger connections
between the boilers—say a four inch pipe connecting the two
boilers cither above or below the water line, so as to allow a
freer passage between the boilers, and he will bave no fur-
ther trouble; or, what is still better, he should compel the
builders to place (at their own expense) larger and proper
steam connections on the boilers,

It shows gross ignorance in the management of steam on
the part of builders to set up two steam boilers  sixteen feet
long and forty inches in dismeter,” with only “ two inch™
steam connections; withsuch imperfect connections boilers
are positively dangerous.

Zanesville, O, W.A.C

<
Making Flour without Millstones.
To the Fditor of the Scientific American :

In regand to your article, page 3353, current volume, on the
manufacture of flour, I would like to answer a few questions
and ask a few others.

I am constantly using a machine, such as youn speak of, that
will grind wheat, or, in fact, almost anything, without the
use of stones, and will run for years without repairs. But
your article says there is no heat. That is not so; the heat
produced in the winter is about 60 or 70 degrees, and in sum-
mer about 100; and, ns you say, it is done by extreme veloci-
ty and requires no skilled labor. But what I wish to ask is,
will it make better flour, and what would be the difference in
the price of labor now used, and tho price of hbor with one
of these machines? I have had considerablo oxperience
with this machine, and have ground, in ten hours, 15,000 to
18,000 1bs. of n substance similar to flour.

Brooklyn, N. Y. G. T. GRANGER.

e
The Existence of an Opon Seom at the Poles of
the Earth proved by Mazunotism.
To the Editor of the Scientific American :

As a goneral rule, fresh water from wells and brooks
freezes at 80° Fuhr., soa water at 281" Fahr,, rogalated, how-
over, by tho amount of salt and saline mattor it contains,

Rain water freczes generally at 304" Fahr, and distilled
water at 81° Fahr. Fresh and sea water lco molts at 33°
As sea water gives out its sali, etc,, in the aet of froesing,
therefore the ice of both meltsat the same degroo of heat.
Those facts being understood, the following vxp«dmu:u
were performed on November 24, 20, 80, and December 1, 1871,
Daring the four days of those exporimonts, tho thermometer
in the shade mnged from 17° Fahr, to 24" Fahr, betwoeen
7A M. and 4 P.AL The wind blew hard from the north

| west,

Evervthing being ready, we commenced at 10 A. M, in the
shade, and the experimonts were continued until 12 noon,
and the experiments on cach day were made at the same
time of day.

The experiments in detall are as follow; Wo took two
wooden bowls, highly coated with shellac nphb. being 8
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and 18 inches in diametor respeetively, The smaller one
was intended to ropresent the open polar sea, and the Inrgor
one, 1o reprosent the belt of fee which surrounds that sen,
In the large bowl, we put 4 inches of water, and the same
depth in the small one. The largo vessol was placed upon a
pine table insulated by a plate of glass beneath it and the
table, and the small bow] was placed in the center of the
largo one, with another plate of glass under it.

The water, when first put into the two vessels, was of the
samo degree, that is, 34° Fahr, It was brought from the
Kkitchen for this purpose.

Having the electromagnetic muchine snd the battery ready,
weo made the circuitat 10 A. M., At 11 A. M., there was a
thin scum of ieein the outer vessel but none in the inner one,
The thermometer in the outside ono at this time indicated
231" Fahr., the same as the one in the shade in the open air;
but the one in the small vessel was 281" Fah,, being § of a
degree above the general freezing point of sea water, Fif.
teen minntes after the circnit was broken (12 noon), there
were signs of ice in the inside vessel, and, at 24 P. M, there
was a thin sheet of ice covering the whole surface. The ther
mometers in both vessels and the one in the open air, now
stood at 23} Fahr. The battery was supplied with crystals
of the sulphate of iron during the operation, g0 as to keep
up a strong and uniform current.

During the experiments, the water in the inside vessel was
continually examined with a microscope, nnd we observed a
vibration of the water and also a rotary motion around n com-
mon conter, until the eircnit was broken.

Now, ns n slight agitation of water retards its froczing, will
not such have a similar effoct at the poles, to preserve the
water from freezing ¢

Woe have long entertained the iden that electric and mag-
netic currents pass and counterpass over the surface of the
earth, and are concentrated at the poles, where the intensity
is the greatest.

For as heat, light, and electricity are nearly the same in
principle, and as decomposition in nature, friction, concns-
sion, and chemical combinations in the earth, all tend to de-
velope them, we can readily concaive that, whenever they
are in an active state, that h at and motion must be there
also.

Therefore, if such a theory be true, the convergence of the
electric and magnetic currents to the poles of the earth, will
continually produce heat and motion, which will prevent the
water from freezing; and, consequently, an open sea will be
the result.

New York city. o JAMES QUARTERMAN.

LFor the Sclentific American.]’
SUBTERRANEAN EXPLORATIONS.

One of Nature's geological freaks during the ages past re-
sulted in the formation of a large cave near where the city
of Hannibal, Missouri, now stands. It is not a new or recent
discoyery, having been known for at least half a contury.

Though not to be compared with the Mummoth cave or
Ningarn Falls, it is still deserving of more attention than it has
heretofore received, from the trayelling and seientific world,

The entrance to the cave is one quarter of a mile from the
west bank of the Mississippi river, und about thirty feot above
the bed of a small stream that joins the Mississippl at this
point. The bluffsare limestone, and from 200 to 300 feet
high. Passing within the portals of the entrance, the ex
plorer finds there three pussages diverging as the radii of a
circle; following either of these he will soon find himself
entangled in o perfect labyrinth of avenues and passugos, piuss.
ing into, through, above and below one another, atevery con-
ceivable angle. Tnstead of the ono passage, with which he
he started, there may be twenty or more, running in all pos-
wible directions. This is the general arrangement of the
whole cave—a vast network of subterranean channols, n
“mighty maze”" and quite “ without o plan,”

In some places the cave is four stories deep; that is, there
are that many distinet systems of galleries, one nbove another;
uf other places these may be all merged into one,  The above
will afford one some idea of the intricate and complicated
structure of this wonderful underground city.

To got lost is one of the casiest things imaginable, The
explorer needs to take every posgible precaution, If he wou d
prevent such o result. The truth of this statemont hns boen
proven on more than one occasion ; but never, I bellove, with
any fatal or serious results, Two boys were onco lost in the
eave for n woek, nud had to subsist on rain bats during that
time,  On another occasion, n man, who had bean loat for
wovoral days, cnme out b o point two or three® wmiles from
whare Lo went in, and thus discoverdd a new entranoe,

Phe extent of the cave s not known, with any certalnty.
One nyenue, which hag boen nnmed “Qrand Hall” fs quite
stralght for nearly a mile In longth. Judging from its diree-

fon and length, it must pass under the Mississippl river, an
150 do many of the othor passages, So that the eave |s ut
oo gubtarranean and subdluvinl (if I may be allowed to
ord),
O:Il"h::o In t))ut little wator in the portion of the cave visited
Ir your corrospondont, nnd the ntmosphere is comparatively
d%‘lm temperature, of courso, is always the snme, sod that
fsnoar 60° Fahrenhelt, Summor heat und wlntof cold have
never penotrated to theso subterranenn vaults, The absence
of water, or gomo other causo, has prevented the formation of
thigo benutiful stalactitos and stalagmites which are usually

fornd in limestone caverns,
'.‘l:m rook 1s tho mountain limestone of the sub-enrboniferons

wge; und it fs o faot worth noting, that all the great enverns
of s country, if not of the whole world, are found in this

Jornstion,

. A E -
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The walls of the enve are studded with water worn crystals
of cale sparearbonate of enlelum; a light blow with the
hammer roveals the beautiful interiors of these rusty look-
ing nodules,

The origin of the cave is plainly and indelibly written on
the walls of every passage and chamber; the characters are
horizontal water marks and ledges, such as would be pro-
duced by a running stream of water. They are so plain and
distinet ng to preclude the possibility of its having been pro-
duced by any other cause than a subterranean river,

There is considerable niter—nitrate of potassium—in the
clay or silt found in many parts of the cave. Tradition says
that, during the war of 1812, & man and his sons manufac-
tured saltpeter hore. At any rate, there are still to be seen
remains of old leaches, which were used for the lixiviation
of the nitrous earth,

Bats seom to be the sole representatives of the snimal
kingdom ; these melancholy creatures are found here in large
numbers, Thoey love the dark and shun the light; does it
follow that their deeds are evil ?

There are, in this part of Missouri, s great many caves,
Inrge and small, in some of which are found most beautiful
stalactitic formations. But there are none as large or intri-
cate as the one above described. R.0.C.
=

| For the Sclentific Ameneas.)
LATENT HEAT OF LIQUIDS.

BY I I VANDER WEYDE,

The adoption of the unit of heat has not only given rise
to discoverios of n purely speculative scientific natare (of
which an example was given on page 380 of the last number
of this journal), but it has also led to important practical re-
sults, of which she application of the knowledge of specifie
heat is an instance. A much more important resalt, how.
ever, was the knowledge obtained concerning that class of
phenomenn where heat actuaily disappears and reappears;
this kind of heat has been called *“latent heat,” it is the
heat of form ; that means, this apparently disappearing
heat is the cause of the fluid and gaseous conditions of mat
ter; solids have no latent heat, flnids a certain amount, and
gases a very large amount. Latent heat, therefore, must not
be confounded with specific heat, as it gives rife to an entire-
Iy different class of phenomena.

Before the acceptance of the unit of heat, the phenomena
referred to were totally misunderstood. It was, for instance,
sapposed that when water was cooled below 32° Fah., it all
suddenly congealed by the abstraction of a single degree of
heat; and, inversely, that ice of 32° had only to be heated a
single degree above that point to convert it allinto water. If
this in reality were the case, the freezing of rivers in winter
would be most inconveniently rapid, and the melting of ice,
on the fields and mountain slopes, most disastrously sudden ;
80 that it would produce the most fearful inundations every
day that the tempemture rose above 327,

Fortnnately this is not the case. When we attempt to raise
the temperature of n very cold mass of ice, say of 10° Fah,,
by supplying it with hent from any source whatever, we find
that its temperature will increase gradually till we reach 32°;
when this point is attained the increaso in temperature will
suddenly be arrested, notwithstanding that we continue our
supply of heat; and it appears that this further supply is all
consumed in the operation of changing this solid condition of
the substance gradually into the liguid, We see, further,
that & very considerable amount of heat Is, us it were, absorbed
into the resulting water, and that this water will remain at
the same tomaperature of 82° till all the ice is melted. If we
try to find how much heat is absorbed in this way, we shall
obtain as result 142 units, that means, that to convert one
pound of fee of 32" into water of 82° will require as much
heat as would suflice to heat a pound of water from 32° to
174", This is 142°, which, if applied to one pound of water,
is, of course, 142 unite, It is evident that, in this case, the
thermomoter ean bu no guide, since the ice, just before and
Just after the melting, romains st 32°, notwithstanding the
absorption or consumption of 142 units,

The heat thus disappearing isalso ealled “heat of fusion,”
and any solid substancs, whon melted or converted into the
liquid condition, will absorb hest in exactly the same way.
The amount of heat thus rendered latent varies for different
substances, of which the following table contains s fow:

Name of substance, Melttng polots, Latent heat.
X882 vnngsnes R 42 Fuh, 142 nnits.
Spermacott,, ., 00000 1800 144
BooBWnX, .\ vvvrseans 14p° = ty o QR
BUIPHUR i oo scen 9000 116 148 ¢«
R o Can i | A AL A0 v
BN x 0i0'0 0. e« s 00 0 o5 ¢
07 ¥, PRI NIRRT a ) | W 160«
RANDY ke RRY PR 00" 480

It will be notioed that the units of heat, absorbed by melt-
ing, iave no relation to the melting point; so the latent heat
of eo and sulphor do not differ, while their melting points
diffor consldernbly,  The melting polnts of lead and bismuth
diMer not s grent dond, while the latent heat of the latter is
throe thmos an gront ne thut of the former,
the oryatalline tendeney of the salldifying bismuth, which is
absent in tho lead, s somothing to do with the peculiarity

tent heat,

It may be well to explain some of the methods of deter-
mining the smount of heat sbsorbed by fusion, as this will, at
the same time, glve a cloarer coneoption of the doctrine of
latent hent,  One mothod is to expose the solid sabstance,
during melting, to a constant soures of heat; for instance, »
Buogen burnor, of which it has proviously been determined

No doubt that | |

that the body with he higher meltiog point has the less la. |

how many woitsof heot it will produge por minute, or how |
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many degrees it will raise & pound of water in that time.
Suppose wuch a burner were arranged so as to raise the tem-
poraturo of one pound of water two degrees per minute;
every half minute would then bo equivalent to s unit of
heat ;and, with such a flame, it would then be found that one
pound of fee of 32° would require 71 minutes to be couvcﬂﬂf
into water of 32°; or that one pound of solid beeswax of 140
would require 85 minutes to be entirely changed into the
liquid condition. This method, however, is not adapted for
corroet estimates, especlally in experimenting with the met-
als at high temporatures, by reason of the great loss of heat
by radiation in such cases,

A more correct method is that of mixing, similarly to the
mothod deseribed on page 180, for finding the specific heat
One pound of bolling water of 212", poured in one pound of
water of 32" will produce two pounds of water of the mean
temperatare of 123" ; but when the pound of boiling water s
poured upon one pound of ice, it will commence with losing
142°, which will be consumed to melt the iee and change it
into water of 32°; we shall then have one ponnd of water of
212°—144%, or 68°, and one pound of water (the melted ice)
of 32°, themean of 638" and 82° is 50°, and this will be the
temperature of the mixtare. Or suppose we put, into the
pound of water of 212", one pound of spermaceti, previously
heated to 120" or 130", near its melting point. 'We shall then
find that the water will soon be cooled down to 140°, and will
have melted half the spermaceti, 72 units baving been ab-
stracted by the melting of half n pound of this substanee, A
pound requires 2X72 or 144 units of heat, or, in other words,
the tomperature of the boiling water exceeding that of the
melting spermaceti, 212°—130" or 82°, and the latent heat of
the spermaceti being 144 units, it would require 144582, or
nearly 7--41bs, boiling water, 10 melt the whole of the sper.
maceti,

A third and most reliable method is the measuring of the
amount of ice melted by the solidification of the substance
under investigation, which previously has been melted and
cooled to near its point of congelation or solidification. Know-
ing that every pound of ice melted represents 142 units of
heat abstracted, in that every 142d part of a pound of melted
ice represents one unit, we have only to weigh the water ob-
tained from the inside of a block of ice, into which themelt
ed substance has been introduced,and which has been melted
by the cooling and solidification of that substance. Take,
for an illustration, a pound of melted tin, showing a temper-
ature of 430° Fah,, its melting point, and introduce it, in &
proper vessel, in the inside of a previously hollowed large
block of ice; the opening in the top is covered with ancther
block of ice, and all is placed in a properly constructed box
of non.conducting material so as to bave no unnecessary
melting on the outside. If we wait till the tin has solidified,
but still has a temperature of 43)°, we shall find that three
and a half pounds of ice have becn melted, as we may pour
so much water out of the hole from which we remove the
tin, and as every pound of ice melted represents 142 units of
heat, we have 3§ X 142==407 units of heat for the latent heat
given off by the melted tin during its solidification, without
chunge of temperature,  Or, if we wait till the tin has cooled
to 32°, the temperature of the ice, we shall find that, in all,
6} pounds of ice have been melted ; of this 2% is400 units, the
descent of #olid tin of 430" to 32°; the balance represents
the Intent heat.

—————ee D OGO Qe
Electriclty==Leoture by Professor Doremus.

Professor Doremus, in the Inst of his course of scientifie
lectures before the Young Men's Christian Association, New
York, dixcoursed on electricity nnd its applications. In open -
ing, he said thut Oersted,of Copenhagen, was the first to make
known the fact that eloctric currents have a marked influence
upon the magnetic needle. This discovery led to a multi-
tude of other discoveries, chief among which ia'the telegraph.
The Professor here explained the minute details of oporating
the telegraph, and, in speakind of the rapidity with which
the electrie current moves, stated that recently & message
was sent from Cambridge, Mass., to San Francisco and back
in loss than threo quarters of u minute, oxcepting the: time
nocessnry to repeat It at the varlous stations, A princs
its us, and almost the very moment he lands an our
family aro acquainted with the fact by electricity,
prinee lies on his deathbod, and day by day, hour
the whole civilized world is informed of his condiy
made to sympathize as one common family,
claimod recently that electricity will one ¢
steam engine, but he conld not think so,
to he utterly impossible to move anything
delieate Instruments or machinery by its o
Doremus noxt explained the vi P
ity to heat for purposes of o
mines, and oven for assistin ]
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tomutionlly Acting or Rocking Gate.
when the polata of support in o swinglng door or
{n the same perpondioular line, will It remain in any
0 the are of its oscillation on its hingoes. 1T the top
bo placed to ono alde of the porpendicular line which

1““" ssos throngh the lower hinge, the gato will swing toward
that

side of the perpondicnlar. If the top hingo be mado
“movable from slde to side of the perpendicnlar lino describod,
it Ix obvions that the gato may bo made to swing, by its own
_gravity, either one way or the other, as the hinge is thrust

* to ono side or the other.

The gate which forms the subjoct of the annexed ongray.
“ing s thus constract. = 1.
od, and is also made
“to Iateh and unlatch
Atself automatically
on the approach of
“vehicles, opening in (3
the direction of the
advancing earringe, |
and closing antomnt-
feally after the ve
hicle haw passed.

This is accom-
plished by very sim-
ple means, The car-
riage, ax it approach.
o8 the gate, passes
over n rocking
bridge, A, From a
perpendicular rock-
bar, attached to A,
passes o cord, rod,
or chain, Bitoalever
(not shown) behind
a tilting bar, C, piv-
oted to the hinge

of the gate,
which tilting bar
carries the pintles
which support the
gato and on which
it swings,

The top part of
the tilting bar, C,
glides back and forth
in‘a metal guide, D,
as it is tilted from
side to side by the action of the bridges, of which there are
two, as shown.

In swinging together, the gate latches itself. Itis unlatched
by the wheel of the carringe which, in passing over the
bridge, depresses a weighted crank lever, E, which acts to
raise the latch through the rod, cord, or chain, F, the bell
crank lever, G, and rods which operate the latch.

The gate,as it swings open, strikes against wind guards,
I. These are pivoted to the tops of the short posts which
support them, and are attachied by short chains to the con-
necting rods, B, as shown; by which means they act to give
the gate a start in closing, this being necessary when the ac-
tion of strong winds opposes the movement of the gate.

It is evident that when, in passing over either bridge, the
tilting bar is inclined to swing the gate open, the rocking of
the bridge on the other side of the gate will tilt the bar in
the other direction, so that the gate will close. It is also evi-
dent that no animal can open the gate, nor can it be left open
by accident, so long as the working parts are in order. A
rider on horseback opens the gate by lifting with his hand
the lever, H, which is connected with the latch. When droves
of stock are passing through, the gate is held open by a hook
on the wind gunards.

The gate is easily made, by ordinary workmen, from ma-
terials generally at hand ; and any ordinary swinging gate is
easily altered into one of these rocking gates.

The invention was patented July 12, 1870, and Februar~ 7,
1871. TFor farther particulars and descriptive catalogues, ad-
dress J. Madison Cutts, attorney and counsellor at 1;1w, cor-
ner of 7th and E street, Washington, D. C.

-
Preserving Egzgs.

The subject of the preservetion of eggs, savs the Boston
Journal of Chemistry, has recently attracted a great deal of
sttention, and many methods of effecting it have been pub-
lished ; though' none are altogether perfect, for the simple
reason that the true cause of the spoiling of the eggs is
either unknown by those who have attempted to furnish us
with direciions, or has been lost sight of by them. There
are two efficient canses for the spoiling of c'ggs, and unless
oné or both of these are avoided, we cannot hope for success,
The first is exposure to a high temperature, and the other is
access of air. It may be safely affirmed that at temperatures
below 32° Fahr. nearly all change ceases in organic bodies,
while very few organic substances will bear continual X po-
sure 1o a temperature above 90°. The freezing point is rather
00 low for the preservation of eggs in good condition, s
fmezing affects the flavor unfavorably ; but, if we desire to
preserve eges in the best manner, we must keep them cool—
sy st a temperature below 507, if possible, a temperature
which is frequently maintained in good cellars. But it will
L of no use to place the eggs in a cool cellar if they have
been previously exposed for hours to a temperature of over
20°,

The collection of the eggs must, therefore, in the first
pluce, engage our attention, Those who raise poultry, and
exspecially those who keep fowls for the sake of their eggs,
commit & great error when they fail to remove from their

AUTOMATICALLY ACTING OR ROCK

yards those birds that are Inclined to set, and which conse
quently take avery opportunity of warming tho eggn in the
neats,  [f any one will attempt to proserve oggs that have
beon subjocted to the hatohing process for one or two days,
Kohler, of
Gormany, who owos an extensive poultry raising establish

he will digcover the foree of this statement,

ment, and who overy winter presorves thousands of eggs
without ever loslog one, has recently published an secount
of his method of proceeding, and has given the following
rules for securing favorable resul's:

1. The nest must be placed in a cool position

2. The fowls that show a tendency to set mast bo removed

ING GATE.

at once, and placed in separate inclosures until this propen-
sity has left them.

8. If many hens be confined in the same inclosure, or use
the same nests for laying their eggs, the eggs ought to be
removed from the nests several times a day.

4. The eggs ought to be assorted according to age, and
preserved in boxes with the covers abways partially open.
These boxes must be kept in a cool, airy, and perfectly dry
place.

5. At the commencement of winter, the store of eggs is
placed in some room that is not heated by fire, but that is, at
the same time, thoroughly protected from frost.

6. The packages should be so arranged that the oldest may
be used first.

Eggs treated according to these rules do not acquire the
peculiar taste which is generally the result of the recipes in
vogue for preserving eggs.

— s ees—

WENDELL'S COMBINED DOOR BUFFER AND DOOR
FASTENER.

The object of this simple device is to act asa buffer in
preventing door knobs from striking the wall when doors are

thrown open, and at the same time to keop the doors in the
open position when so desired, The objection to devices now
in use, for overcoming the concussion in throwing the door
against the washboard pedestal, is the rebound they gire tho
door, throwing it away from the position designed for it. To
obviate this, several devices have been brought out, consist.
ing of springs, ratchets, catches, oto,, most of which have
been proved too intricate and expensive for the purpose.

The door buffer and fastener in the annexed illustration has

the combined morits of simplicity, durability, efféctivenons,
and chenpness, as will be seen from the following description
and an inspoetion of the engraving in which a seetion of the
atop In shown

A reprosents the pwlnﬂnl to be attached to the washboard

by tho sorew, B, This pedestal can be made from wood, hrass
iron, or porcolain, in plain or ornamental forms, the gimlet
pointed wood serow, B, bolng pormanently attached. The rab-
ber enshion, C, is to bo attached to the door by a serew, D. It
will be geon that the contraction of this rabber cushion when
entering the eupshaped eavity in the end of the pedestal, and
ita nntural expansion, after ontoring, constitutes the eatching
devieo It roquires
but littledirect push-
ing to fasten the
door, and but little
to unfasten it, yot it
is held firm against
wind or draft,

The striking of the
face of the pedestal
ngainst the base of
the rubber cushion
lessens the concus-
sion, The simplici-
ty, cheapness, and
ugefulness of this in-
vention recommend
it to bnilders, car-
pentors,and families,
the cost above the
ordinary  pedestals
now in common use
being merely nomi.
nnl, It requires no
skill or special tools
for application, In a
word, itisone of that
clasy of little things
by which the public
is benefitted cheap-
ly, and from which
the manufacturer
generally reaps a
substantial pecunia-
ry reward.

Patented June 27
1871. For further in-
formation address Wendell & Francis, 436 Walnut street,

Philadelphia, Pa,

-
Recent Progress in Chemistry.

I wonder what Sir Humphry Davy would have said to
any one who talked about stellar chemistry. . That great man,
in ridiculing the idea of lighting London with gas, triumph-
antly asked the fanatics who proposed such a wild scheme,
whether the dome of St. Paul's was to be the gssometer?
Yet we cannot imagine Regent street illuminated, or rather
darkened, with dips again, and to us stellar chemistry has a
real meaning. Who will venture to bound a science which
reaches far away through space, and with unerring accuracy
tells us the composition of distant worlds and distant suns?
What can be more humiliating to our small intelligences than
the reflection that a distant star will photograph its spectrum
on & sensitive surface with the ray of light that left it when
the oldest man in this room was & boy? What would the
great father of British chemistry have said, had he stood in
the lecture room of the Royal Institution, where his great
discoveries were made, and seen the burning hydrogen ex-
tracted by our great countryman Graham, from a meteorite,
the heat and light of another world: or could he look with
Lockyer on the burning flames of hydrogen, which dart up
from the sun to a hight of 50,000 miles, or could he read the
flashing telegrams which run so rapidly ronnd our world,
that all our notions of time are completely upset, and we
nctunlly receive intelligence today which was sent tomorrow ?
(Excuse the apparent absurdity ; it only shows how powerless
language is to keep up with human progress.) Had he lived
with us, he would have seen a large city dependent entirely
for its communication with the outer world by a marvellous
kind of photography, so minute that it enabled a pigeon to
carry a proof sheet of the Zimes under its wing.—£, C. C,
Sflln_furd.

-
TuE increasing use of bromide of potassinm, another o
chemistry’s contributions, would have been impossible, wer
it not for the extraordinary discovery of an apparently evs
porated sea water bed in Germany. The amount of bromic
consumed in medicine is now enormous, and most of it is d-
rived from this source. The same mines have also completey
changed our sources of potash; they produce far more tha
all the other sources of England and France put togethr,
and have so reduced the price that carbonate of potash is now
Inrgely made in this country at a price which competes mest
favorably with American pearlash, and will ultimately drve
it out of the market, Bromide of potassium is an instanceof
a substanco long used in medicine before its valuable ro-
perties were discoverod —K. €. €', Stanford.
. -
Ir is stated that a little girl in Philadelphia died a'ow

| days ago from hydrophobia taken by biting off a thread alter

mending a rent in hor dress which her dog had torn with his
tooth in play. She bad the disease in its most frightfuland
distrossing form. This is probably a case of idiopathis te-
tanus or lock jaw, the symptoms of which often simulate to

somo oxtent thoss of hydrophobia,

|
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CLOSE OF THE TWENTY-SIXTH YEAR OF THE
SCIENTIFIC AMERICAN.

Our readers will pardon us if we display in this article the
natural gratification we feel in the continual and incrensing
prosperity of the ScieNmiric AMERICAN. This number
closes its twenty-sixth year of existence., So long a connec
tion with the publication of a single paper as we haye had
almost identifies it with our daily existence. The pride we
feel in it redounds to the good of our readers, for our ambi-
tion will never consent to see our journal deteriorate either
in quantity or in quality of matter.

Our editorinl labors during the: past six months have been
arduous. These months have not been prolific in discoveries
or inventions of such a nature ss to furnish fertile subjects
for digcugsion or numerous items of interest. Yet, we have,
we think, sncceeded in rendering our paper even more inter-
esting and profitable than in preceding volames. Wehave full
evidence of this in the steady healthy growth of our sub-
scription list, in the encouragement constantly received from
correspondents, and in the increasing patronage in every de-
partment of our business.

The conviction we feel that onr paper exerts one of the
most important educating influences in the world, and tha
its record may be scrutinized in vain to find in it anything
that has not been salutary to mental and moral progress,
gives us courage to urge uponall to help us in widening its
circle of readers, We are not content to have the largest
circulation of any paper of the kind now published. We
wish to reach others who have not as yet learned, by long pe-
rusal, the real value of such a publication.

You, OLp Friexp, whose long acquaintance with its merits
hag deepened your respect and regard for the ScCIENTIFIC
AMERICAYN, and who feel and write that youn have been our
patron for more than a quarter of a century and would not
be without the paper if obliged to dispense withone meal a
day, say those kind words not to us only, but tell the
same thing to yonr neighbor and shop mate. Tell him to
gend for a copy if he wantsone to see how he likes it, and
induce him to try it for six months or & year. When the Ser-
ENTIFIC AMERICAN visits a house for six months, it general-
ly finds & permanent home there.

As will be seen by our prospectus, we offer special induce-
ments to those who aid us in getting new subscribers,

We have no solicitude abont the old patrons renewing;
wa simply ssk that they will do so promptly that we may
not misealeulate the quantity of puper to print at the com-
mencing of the volume,

-
THE GREAT EXHIBITION AT VIENNA, 1873,

. We published, one October 28th of the present year, the
announcement of the sppointment, by the Emperor of Aus.
trin, of & commission to arrange for holding an international
exhibition st Vienna, In 1873; and on November 18th our
renders were given some further information on the subject,
and some suggestions, for organizing . proper representation
of American genins and industry, based on our experience
gothered in Paris, London, and elsewhere, The Austrian
schome is gradually getting into shape, the form and dimen.
gions of the building having been declded upon. A building
3,000 feet in length and 060 in width is to be erected; this
strueture will be crowned with s cupols, about 330 feet in
dismeter, This will Le finished by October 1, 1872, A sepn-
pito building will be provided for exhibiting machinery in
motion, nnd another for the works of art, The noyel features
in the arrapgements have been submitted by ns to public
approval, sud it now remains for the manufacturers, inven-
tors, and selentists of the United States to decide upon their

course of notion,

Sreientific  dmerican.

Conntructors and patentees who have introduced their in-
ventions In Furopean countries have suffered grievous ill-
trentment at the hands of the Austrian authorities, whose
rogulntions on the subject of patents are, to say the least,
not formed for the protection and reward of foreign talent
nnd ingenuity, One most vexatiouns rule is that which inval-
idates n patent unless the article be mannfactured in the
realm, within twelve months from the date of issus. Now
fs patents are, in n measare, characterized by the locality in
which they wke rise, and are generally most economically
worked in the country in which they originate, it is almost
cquivalont to prohibition to enact that the locomotive en-
gines of Girent Britain, the telegraph instruments of the Uni-
ted Statos,and the printed muslins of France shiall be manufuc-
tured on Austrinn goil within a year from sécuring the patent,
and i n prepostorous requirement, swhich ill comports with
our liberal system of granting patents to their subjects.

But worse romaing to bo told, An American gentleman,
having o manufactory at Vienna, was enabled to comply
with this obnoxious rule; but he recently had a taste of Aus-
trinn legal administration, He had obtained a patent and
commenced the manufacturs of the article almost simulta-
neously; and two trustworthy and credible witnesses were
produced to prove this fact, but the officials deemed their
aflidavits insuflicient, and the manufacrurer has been sum-
moned before n court of justice to prove the introduction.
Such hindranco of the rights of foreigners gives rise to an
uncomfortable suspicion that the value of Austrian patents,

(o1 | 1#8ued to Americans and other foreigners, can be easily es-

cheated to the benofit of the Austrian public. The inventor
in question eyen goes farther, and intimates that his produc-
tion, being used by the Imperial government, was specially
and purposely hindered from its proper protection, thut the
authorities might more readily convey it to their own nse
without reward to the patentee.

Under such laws, it would be well for the Austrians to
congider whether their invitation to the nations is not likely
to meet with a contumelious refusal. Here, as elsewhere,
experience is valuable, and we remember that when we sent
to Europe in 1851, 1853, 1862 and 1867, we took our inven-
tions and processes to an open market. Neither in London
nor in Paris was there any room for suspicion that our speci-
men machines and productions were there for Europeans to
avail themselwes of, the American being nllowed a courteons
protection of his invention while the exhibition lasted: but
we do not learn that Austrin proposes any such protection.
The result of this most erroneous and destructive policy will
easily be foreseen.

-
LYCEUM OF NATURAL HISTORY---DISCUSSION ON MILK
AND DISINFECTANTS,

At the meeting of the chemical section of the Lyceum of
Natural History, on Monday evening, December 11, two im-
portant papers were read, one on ** Milk,” by Dr. Schweitzer,
Assistant Professor in the School of Mines of Columbia Col-
lege, and the other on “ Disinfectants,” by Dr. Endemann
Assistant Chemist to the Board of Health.

Dr. Schweitzer has had occasion to analyse a very large
number of specimens of milk, gathered by the sanitary
inspectors of the Board of Health, and it was a satisfaction
to hear him say that he had never found any other adultera-
tion than water. The popular impression, that chalk, calves'
brains, and simiiar unappetizing impurities are added by
milk dealers, appears to be erroneous! The chief results
obtained by Dr. Schweitzer were as follows: Normal milk
has the specific gravity of 1029, and contains from 12} to 13
per cent solid constituents. Two, ont of numerous analyses,

afforded : h s
L A R = K 1 S7T-81 8723
313011 o S AN A AR 2 R < 328 881
Casein (cheese).......ccveecccnnorcnnn. 357 371
BOZAF . <ccryimrecases cieerisnenconcns 460 448
RS st o BN o e b e TSR 070 070

The best specimens of condensed milk gnve:' water, 5354 ;
butter, 13:12; casein, 14°44; sugar, 16:30; ash, 2:60. [n the
preparation of the condensed milk, 430 quarts were con.
densed to 100, and the solid constituents increased from 12:55
to 4646 per cent. These results appeared to warmnt the
suspicion that 378 quarts had been reduced to 100; but by
making the correction, called for by the fact that the quart
was o measure of volume while all the determinations wore
made by weight, the company were found to have actually
started with 430 quarts to make 100 of the condensed article,
The ashes of milk are rich in phosphates and alkalies.

Dr. Schweitzer has added Iargely to our knowledge of the
composition of milk, and it is to be hoped that his valuable
paper will be published in full, in some technical journal.

Dr. Endemann, at the request of numerons members of the
Lyceum, gave a sketeh of experiments tried with various di .
infectunts, under the direction of the Board of Health, taking
them up in the following order:

1. Metropolitan disinfecting fluid. This famous disinfec.
tant is composed of 90 per cent of a saturated solution of
pesquichloride of iron, and 10 per cent of carbolic acld. If
it be entirely noutral, its oporation Is quite effective; but the
chief difficulty encountered with it was in its acid character,
which destroyed articles brought in contact with it, and often
liberated bad

2. Girondin diginfecting fluid is composed of zine and cop-
per salts, and can only bo obtained on a large scale in coun:
tries where these salts are the incidental products In exten-
sive chemical manufoctures,

8. Chloralum had been subjected to a thorough trixl, and
found wanting, It is essontially composed of the hydrated
gesquioxide of aluminum, and in its sction has the tendeney
to liberate sulphuretted hydrogen instead of fixing it,
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4. Bromo.chloralum s the preceding with o little bro-
mine added {o it; but ag this bromine is in combination with
alkaline bages, it is of no effect; and the diginfectant was
found to be no better than it should be, The fact was
brought out that forty years ago, M. Gannal, in France, pro-
posed chloride of aluminum for the embalming of bodies,
but did not seem to find acceptance, and was forgotten
until Mr. Gamgee recently revived it for the preservation
of meat. It appears to have dizappointed the expectations
that were raiged in reference to it; and also as u disinfectant
and antigeptic its value has been overrated.

5. Bgyptian powder was declared to be only a little less
disgusting than the bad odor it was intended to disinfect.
The remedy was worse than the disease. It appears to be
esgentially clay, mixed with a few per cent of the carbolie
ncid contained in refuse tarry liquids, and was said to have
a decidedly disagreeable smell.

6. Dry earth and peat. Dr. Endemann gave us the result
of his experience, that for the disinfecting of night soil, there
was nothing so valuable as dry earth and peat. Other disin-
fectants poisoned the rich soil and destroyed vegetation, but
the simple earth prevented the growth of germs, and thus
atopped the spread of disease and added to the growth of
plants. We cannot dispense with disinfectants and antisep-
tics on all occasions, but there are many instances where dry
earth could be more effective, while it is cheaper and more
easily handled.

Professor Joy confirmed the obzervations of Dr, Endemann,
and stated that he had tried the earth closet system for two
years, and was convinced that it was destined to supersede
all other methods of getting rid of the fecal matters, both in
the city and in the country. He believed that it was better
to stop the cause of disease at the outset, rather than to seat-
ter it broadcast through our water closets and open privies,
and then to try to prevent its further spread by the use of
costly chemicals. The open country privy and the city water
closet were declared to be the very hot bed for the germina-
tion of the worst forms of disease; and the sooner both are
abolished the better for the welfare of the community. The
ashes of hard coal, which the SCAVENZers carry in enormons
quantities from every house in the city, can be used as a sub-
stitute fordry earth. It isonly necessary to run this through
a tolerably fine seive, and to use it in the commode, and after
use, to pass it into the garbage barrel, to be carried away in
the carts.

All that any family requires is a hopper shaped reservoir
for holding the sifted ashes, a galvanized iron hod,and a pull
up similar to that which is provided in water closets. It is
easy enough to try the experiment, as commodes of different
patterns are now kept on sale. Soch a unse of fine coal cin-
ders would be very valuable; and the material thas obtained
from private houses would be highly prized by farmers. If
the Board of Health would go to work energetically in this
matter, they could do good work in introducing a much need-
ed reform. We cannot expect to go on forever contaminating
the rivers and bays with the contents of our sewers. A stop
must be put to it some time, and the sooner the better. Who
will put the earth closet system into such a practical shape
as to drive water closets out of our city houses and banish
the unsightly temples from country houses? We trast that
the time is not far distant when this result will be accom
plished.

—--
THE MYSTERIES OF FLIGHT,

Perhaps in the whole range of animated nature there is no
greater mechanical mystery than the flight of birds. We
publish in this issue a well authenticated account of a
most remarkable flight of some carrier pigeons, one flying at
arate of 190 miles per hour through a distance of 1,004 miles-
and another, 202 miles an hour for a distance of 1,506 miles,
The articly referred to gives accounts of other remarkable
flights which, as we do not deem them well attested, we shall
not further refer to at this time,

The power necessary to propel a pigeon 200 miles per
hour proves, upon computation, to be something sastonishing.
The shape of one of these birds is almost perfectly adapted
to reduce crosssection resistance to a minimum; but we
think wo shall be considered as entirely within bounds when
we assume that such resistance would be as great as that
exerted upon one half & square inch of flat surface. The
pressure upon this surface moving through air of ondinary
density at the rate of ono mile per hour is, ace el

Smeaton, 0000017 of one pound. Though the air,
hight at which pigeons fly, has less than the ordiz
cloge to the earth's surface, its rarity tells
the action of wings as it lessons resistance
may thereforo, be neglected in the computation.
of 200 wiles per hour the resistance of air
square inch of flat surfucs would be 40,
spoed of one mile per hour, or 008 of &
fly three and a third miles por e
bo obliged to overcome 11,868 foot pounds
oxert a forco of aver one thind of a horse px
It Is impossible to belisve this can have been
the pigeons in question. We are mther
that they availed themselves of the aid a
rents flowing in the direation of their
wind might appesr blowing against the
well known that at difforent altitudes o
rapidly flowlng in opposite directions,
good ground for onr supposition,
Wo lust week commenced the
which 14 cancluded fnour pr
on Flylig and Flylog Machines,"
esting (nformation. Mention Is

of bird and loseots; but we bolleve




- bird of equal strength of wing,
with which they approach the
ean watch the evolutions of

their ability to sustain them.
as they appear to exert. The
“of their wings appears to be made
“in air without advance or re.
her with or against the wind, they
w‘” propel them. This pecu-
n all the birds which can sail slowly
o the eagle, hawk, ete. The swallow,
arrow, moves its wings, which are
jon to its size, with great mapidity. The

on is also swift and strong. The wings of
» scarcely move more than one hundred and
ute, yot they are small in proportion to
which is often from ten to thirteen

‘a glass on some high peak, one may see, in
& and seasons, flock after flock of wild geese
sky from horizon to liorizon with steady and

,and probably passing thirty or forty miles
e they are first discovered till they disappear in
2. Now let the curious reader calculate the power
sustain a body weighing ten pounds, by one
twenty successive and uniform impulses per

ut taking into account cross section resistance
,and he will begin to appreciate the mystery of

is because this mystery exists that the problem of hu-
fight through the aid of machinery is still unsolved.
~As s00n as we know the mechanical principlesof flight, we
shall have some ground for judging its possibility or impos-
lity to * birds without feathers.”

—— o>

SCIENCE RECORD FOR 1872,

We have in prees, to be issued January 1st, a new and
“walnable book of 350 pages octavo, entitled as above, which,
we think, will be read everywhere with interest. It will be
‘a compendium of scientific progress of the present year, and
s to be profusely illustrated with steel plate and wood en-
gravings.

The following is a partial outline of the general contents
of the Science Record:

Notices and descriptions of the leading discoveries and im-
provements invented or introduced during the present year,
portaining to Engineering, Mechanics, Chemistry, Philosophy,
Natural History, Agriculture, Architecture, Domestic Econo-
my, and the various Arts and Sciences, with many engravings.

Blographical uotices of prominent men of science, with
portmits, )

Descriptions of the most important public works, began
or completéd during the year, with illustrations.

Notes of the progress and extension of railways, telegraphs,
and other means of communieation.

Descriptions of the new applications of steam, clectricity,
and other motive powers, with engravings.

Almanac for the year, and a chronological table of notable
scientific events and phenomena.

Reports of Patent Office proceedings. Classification of in-
ventions at the Patent Office, with the names of all exam
iners, officials and employees.

Portrait and hiographical sketch of the Hon. M. D. Leg
gett, Commissioner of Patente.

Description of that great engineering work, the Mount
Cenis Tunnel through the Alps, with engravings of the tuo.
neling machinery, portraits of the chief engineers of the
work, and other illustrations,

Description of the great Government works at Hell Gate,
New York, with many illustrations, showing the wonderful
galleries now being cut in the rocks under the bed of the
East River, preparatory to removal of these obstructions by
explosion, the drilling machinery, the electric apparatus, and
other interesting objects.

Description of the great Suspension Bridge between New
York and Brooklyn, now in process of erection, with inter-
esting engravinge.

Steel plate engravings of the celebrated Gatling Gun or
Mitnilleur, showing its construction and use in various
forms, upon wheels, horseback, camels, boats, ete,

Illostrations of recent improvements in  cannon, fire
arms, e,

Recent applications of science to the constraction of steam
and sailing vessels, with illostrations,

Reports of the important law trials, and decisions pertain.
ing 1o inventions and scientific matters,

Proceedings of scientific bodies, with notes of interesting
papers.

Hlustrations of late improvements in all the leading be.
partments of mechanics and seience.

Useful tables and practical recipes pertaining to the prin.
cipal branches of industry.

The whole forming s convenient and popular ScrExcE RE
CORD of the present year, of permanent value aud importance

necessary for reference sod interesting to everybody. It

Seientific  Amevican,

price.  Publisbed by Munn & Co, 87 Park Row, N. Y. Of
fice of the SOIENTIFIO AMERICAN.
One copy of the SCIEXTIVIC AMERICAN for one year and a
copy of the Selence Rocord, $4.
- —
TO CITY SUBSCRIBERS,

The ScrexTivio AMERIOAN will hereaftor be served to our
eity subscribors, either at their residences or places of busi.
ness, nt $3:50 o yoar, through the post office by mail carriers.
The newsdoalers throughout this eity, Brooklyn, Jersey City,
and Hoboken keep the SOIENTIPIC AMERICAN on sale, and
supply subyeribers regularly.
papers of dealers in their neighborhood,
persons Lo patronize the local dealors if they wish the Scrmx.

Many profer to receive thoeir
We recommeond

TIVIC AMERICAN or any other papor or magazine.
TIMELY SUGGESTIONS.

Agents who receive their weokly supply of the Sores.
TIFIC AMERICAN through news companics nre nrged to can.
vasa their localities, By a little effort among intelligent
mechanies and manufacturers, they can add largely to their
lists. We will send specimen numbers, when desired, for
that purpose,

What more valuable present can be made to young me
chanics than a year's subscription to the SCIEXTIFIC AMERT

cAx? Employers will be doing their employés a great ser-
vice by acting on this hint, and wo feel sure that at the end
of the year they will consider the investment a good one,

Subscribers who wish to have their volumes bound can
send them to this office. The charge for binding is $1.50 per
volume., The amount should be remitted with the numbers,
and the volumes will bo sent as soon as they are bound.

Every Employer should present his workmen and appren-
tices with a subscription to the SCIENTIFIC AMERICAN for the
coming year,
Every Mechanic and Artisan whose employer does not
take the ScieNTIFIC AMERICAN should solicit him to sub-
scribe for 1872,

Now is the Time for old subscribers, whose subscriptions
expire with the year, to renew.

Now is the Time for new subscribers to send £3 and com-
mence with the new year,

Now is the Time for forming clubs for the new year.

It will pay any one to invest §3 for himself, his sons, or
his workmen, for one year's subscription to the SCIENTIFIC
AMERICAN. 1

It is easy for any one to get ten subscribers at §2°50 each,
and for his trouble obtain the splendid large steel plate en.
graving, worth £10.

It is easy for any old subseriber to get a new one to join
in tnking the paper. Those who do will receive a bound vol-
ume of the *Science Record” for 1872, See description of
this work on page 353, SCIENTIFIC AMERICAN, issue of
December 2d.

It is no more trouble to remit $6 for two subscribers than
£3 for one.

If any mechanic whom you'ask to subscribe says he can.
not afford it, tell him he cannot afford not to,

If any one wishes specimens of the paper to examine be-
fore subseribing, tell him to write to the publishers and they
will cheerfully mail them.

Ifany one wishes an illuminated Calendar for 1872, to
hang in his office or shop, e can have it sent freo on sending
& request to this office.

If handsome illustrated posters and prospectuses are

winted to assist in obtaining subscribers, send to the pub.
lishers of this paper.

It is the intention of the publishers of the SCIENTIFIC
AMERICAX to make the papernext year bottor and handsomer
than any previous year during the last quarter century it has
boen published.

It is the intention of the puhlinin-rn to illustrate, by su
perb engravings, all rew and practical inventions nnd discov

eries that may be developed during the year,

PATENTS.

American and Buropean.

MUNY & CO. continne to give opinlons 1o regard (o the Novelty of In
Yeotions, free of charge; wake special Examinations st the Patent Ofee,
prapare Spevifications, Drawings, Caveats, and Asignmonts | xnd proseculs
spplleations for Letters Patent at Washlogton, snd In all Karopean coun
tries. Thay give special attention to tha proseoution of Hejectod sl
Appeals, Kxtensions, and Interferences.

shouald have a place in every library.
3 350 pages octavo. Handsomely bound. Price $1.50, Px-
tr binding, half calf, $2. Sent post free on receipt of tho

SF” Pumphiet of the Now Patent Law for 1890 farnlshed free.  Address

MUNN & 0O,

[DEceEMBER 23, 1871.

APPLICATIONS FOR EXTENBION OF PATENTS,
Froarive AXenon axn Live Preseoven,~Joseph Hamphries, Washing.
ton, D. C., has petitioned for an extenson of the shove patent. Day of
heating, Febirnary 25, 10,

Bariva Dovan.—Jumes Perry, Drooklyn, N. Y., and Joseph C. Fuller
Orange, X. )., execator of Klisha Fitagorald, 4 d, baye p A for
an extension of the above patent.  Day of hearing, Fobruary 21, i¥8

Examples (or the Ladies,

Mre. Governor Tiranch, Enfeld, N. C., has used 8 Wiheeler & Wildon
Machine stuce 197 without the stightest repair, nnd It Is now a8 Kkood as wheo
new ; during the war It stitehed country homespin for over 100 negroes.

“RBarnett’s Cologne Water Iv preferred to the German by the fash-
lon." —ilome Jowrnnl,

For sale st refall as well as wholesalo by JOHX ¥, HEXRY, § College
Mace, New York.

Business and Personal.

The Charge for Insertion wnder Ais Mg b One Dollar a Line. If he Hotces

: exosed Four Lines, One Dokar ant a Ralf ver Ling will be charget.

The paper that mests the eye of maoufacturers thronghout

Ee Uulted States—Boston Bulletin, $1 0) a vear, Advertisements 1o« lpe.

Chand & Howe's machinery oils, the best—try them—134
Malden Lane, New York,

Rubber Valves—Finost quality, eut at once for delivory ; or
moulded to order, Address, Gaita Percha & Ralbber Mg Co., 9 & 11 Park
Yiace, New York, "

Smith's Patent Time Keeper and Compass, will be sent any-
where, by directiog 0. to D, L. Smith, Watertinry, Conn,  Agents wanted.

Engincoring and Scientific Books, Catalogues mailed froe,
E. & V. L. Epon, 446 Nroome 8L, New York, sad Charing Cross, London.

Patents wanted (send for cireular).  Also, relinble, energetie,
Stato Agents. Cal), or address, Inventor s Co-operative Manufactaring
Co,, 21 Park Row, N.¥, Erastus 8. Bennett, Gen'l, Supt.

Self-acting Patent Horse Holder (For Sale, State Rights, or
make on royalty) ; very simple. Can be attached to all kinds of vehicles,
Sleighs, &e. Send for eirealar. Abm. Quian, 3 Marey Avenns, Brook-
Iyn, L. L

Francis Schleicher,Consulting, Analytical and Man'fz Chemist.
Laboratory,Newark St. bet and Harrlson, Box 172, Hohoken,N.J.

Wanted, a Second Hand Boring Mill—6 ft. to 7 ft. Table—
Bement or Sellers make preferred. Address P, 0. Box 9, Phila., Pa.

For Hydraulic Jacks and Presses, New or Second Hand, send
for cirenlar to E. Lyon, $% Grand Street, New York.

Williamson’s Road Steamerand Steam Plow, with Thomson's
Tires. AddressD. D, Willlamson, 32 Broadway, §. Y., or Box 180,

Boynton's Lightning Saws. The genuine £500 challenge.
Will cut five times 25 fast asan ax. A 6 foot croms cut and back saw, M,
E. M. Boynton, 30 Beekman Street, Now York, Sole Proprietor,

For Hand Fire Engines address Rumsey &Co. Seneca Falls, N.Y.

Over 800 different style Pumps for Tanners, Paper Makers,
Flre Purposes, etc. Sead for Catalogne, Rumsey & Co.,Sencea, Fally, ¥.¥.

Scale in Steam Boilers—To remove or prevent scale, nse Al
len's Patent Anti Lamina. In use over Five Years. J. J. Alles, 4 Soath
Delaware Avenae, Phlladeiphia, Fa.

Presents—A Doty, Washing Machine and Universal Clothes
Wringer—warranted . R C. Browning, £ Cortlandt 8t., X, Y.

Improved Mode of Graining Wood; pat. July 5, 770, by J. J. Cal.
low, of Cleveland, O., enabling inexperienced gralners (* withous the long
roquired study and practice of heretofore™) 1o produce the most beautiful
and Natural Gralning with speed and facllity, Send stamp for elrenlar.

8 Hydranlic Presses for sale on reasonable terms.  Apply to
Whitaeyville Armory, Conn.

Metallic Molding Letters, for Pattern Makers to put on pat
torns of Castings, all sizes, ete. L W. Knight, Senecs Fally, NX. Y.

Portable Farm Engines, new and beantiful design, mounted
on Springs. Compact, light, and cficlent. Sead for descriptive cirenlar
Mansfield Machine Works, Mansfield, Ohilo,

Stencil Tools & Steel Letters, J.C.Hilton 86W . Lake st.Chicago,

Taft's Portable Hot Air Vapor and Shower Bathing Apparatas
Address Portable Bath Co., Sag Hlarbor, N. Y. Send for Circular.

Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio

Builder's Seaffold—Patent for Sale—For further particulars,
address Redlck & Kunkle, Batler, O,

For Steam Fire Engines, address R. J. Gould, Newark, N. J.

Turkey Boxwood picces for Sale, suitable for engravers and
tancy turners’ use. Addross Stephess & Co., Riverton, Coun.

All kinds of Prosses and Dies. Bliss & Williams, successors
to Mays & Bliss, 114 10 122 Plymoath St Brooklyn, Send for Catalogue.
The bes lubricating ol in the world is Winter pressed Sporm,

K014 1n bottles, cans, and barrels, by Wm. F. Nye, Neow Hodford, Mas,
Brown's Coalyard Quarry & Contractors’ Apparatus for holsting
andcoaveylog material by iroa cable. W.D Andrews & Dro 00 f Water LN ¥
Prossos, Dios, and Tinners' Tools. Conor & Mays, late Mnys &

Bliss. § 10§ Water st, opposite Falton Ferry, Brooklyn, N.Y.

Over 1,000 Tanners, Paper-makers, Contractors, &o., uso the

Pumps of Heald, Sieco & Co. See advertisement.

.
For Solid Wronghtiron Beams, ote., soo advertiseroent, Ad.
dress Union Lron Mils, Plitabareh, A, for Lithograph, ste.
Mining, Wreeking, Pamping, Dminage, or Irrigating Machin
ery. for sale or rent, Sco sdvertisemunt, Andrew’s Pateat, indde page.
lmproved Foot Lathes, Hand Planers, ote.  Many a reader of

this paper has one of thom. Seiling I all parts of the country, Cansda
Kurope, ete. Ostalogoe free. N, Il Naldwin, Laconls, N.H

Safety Store Elevators. Provision against Rope, Bolt, and
lfn.";n' breaking, One third the oot of others claiming to be safe. An-
drews Oro, , 114 Water Streot, New York,

Milo Pock & Co., New Haven, Ct.

Pock’s Patent Drop Press,

Vertieal Fugines—Simple, Darable, Compact. Exeel In coon-
amy of fael and repalt,  All sises wiade by the Greenleal Mackioe Work »
Indianapolis, lnd, Send for enls wnd price list.
Millstone Dressing Dinmond Machine—Simple, effective, du
rable. Por description of the above ste Scleutific American, !fnv. mh

10, Also, Glanier's Dismonds.  John Dickinsos, & Nosau sl N, Y,
To Ascertain where there will be a demand for nsw Muchin.

ory, mechanies, or manufacturers’ supplics, see Manuofacturing News of

47 Park How, N. ¥,

Unltod States In Bostoa Commarcial Balletin, Terms WA year
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Answers to Gorvespondents,

SPECIAL NOTH ~Thia colmn s davignad 10r A general interest and n.
MEUclion OF ONr veeders, not 10F gratuitowe Paplien to guestions of o purely
bumineas or pereonal natire,  We il publish such inguiries, Aowever
TORACR Jaid o an adoeriasemants al | 000 Lind, wtar the head of * Bumnew
and Personal '

ALL reference (o back numbers must ba by volume und page.

T, B, of Pa,—We have not the nddyross of manufacturors or
dealers In white brass,

CARBON PLATES ROIC BATTHRY, ~Gas carbon |8 rathor a hard
materinl to work.  Thore are varioos ways of muking plates for battaries
of it, For an amatonr, It has boon recommanded to out it with a tenon
naw. 1t will cont some elbow groase, hut porseverance will Kive youo suo-
Comn.

EXPANSION OF Brurv.—I think, in the dispute between A
and I, A s decldedly wrong In his opinion about bolts belug tighter 1n
wet woather than In dry | and [ ean convines him that it Is not so. At the
1ate Sonth Carolina State Falr, the holts that drove the cotton gins were
run from two englines on the ouwside of the building, and [ noticed that
the belts were alackor on one day when It was ralning, than they were on
the othor days thal wern clear. This, 1 think, Is proof enough.—E, O,
MeC., of 8, ©.

CANKER 1IN Moomit.—I1 notgee that, in roply to F. 8, €, a cor-
reapondont r s the mse of muriated tUnoture of lron s & month
wash, for the above alfection.  1f F, 8, C, usos that remedy in that munner
for a fow months, he will ruln his teeth, and will injore them If he uses It
for any time, He will find a solation of ohlorste of potash—two drams to
tWo ounees of water—a much more eMolent remedy and porfoctly hsrm.
lTess, =0, 8. 8.

Twin Borers.—To H. P, 8.: The trouble with your hoilers
I8 1n the connections on top.  From what you say you have no steam dome
on elther boller, which I8 undoubtedly the oanse of all your trouble. Put
on A dome of Afteen or el thteon Inches diameter, ranning to the center of
oach boller; connect It by not less than a four Inech plpoe to each boller.
Then take your steam from the center of the dome, where yoo will eon-
neot your safety valve, sod your trouble Is over, If the mud dram 15
cloar.—W. J. W,

Grare Juick—In answer to query 4, No, 23, I would say
that If the grape Julce be from caltivated varieties of grape, the way to
make good wine out of It Is 1o let it forment without any sdmixture of any
kind, and to draw it off clear in tho spring, when 1t will be a pure and
wholesome wine, ready for use or the market, If the Julee be from wild
grapes, and, as s asual In that easo, vory astringent and deficient in sagar,
Tot M. T. M. add to It equal parts of water, and to oach gallon of the mix-
ture Lwo or three pounds of white sugar, Doth formulas make good wine,
but the formor pleages better the Earopean and the latter the American
taste.—D, L,

Coriovs FrEAR oF TwiN Bornens.—Let me say that the
troublo can all be got rid of by maklng Ltho steam pipe, connecting the
two bollers on top, 3% or 4 Inchies Inslde diamotor, and ing the two
at the water line with and inch plpe. This allows the water to maintain
18 lovol regardless of unequal firlng. The trouble is onnsed by the small
connecting pipe; as two pounds pressure will ralso wator four feet high;
by fring heavily under one boller you ¢an fill the other full to the safety
yalve. There Is no trouble of this kKind where large connections are used,
even with four boll t gethor.—B,, 0of O, -

Sucrioy Poye.—In answer to M, W, Q,, of Mo.: He is very
much mistaken when he says * ten feat horlzontal Is equal to one foot per-
pendicular.” I canshow him a pump on the Chicago and Alton Railroad,
at Shipman (now working and has been (or seven yoars) that draws water
73 feet horizontally and 16 feet perpendicularly, and works well. —J. M.

Official List of Latents.
ISSUED BY THE 0. s. PATENT OFFICE
FOR THE WEEK ESDING DECEMBER 12, 1871,
Beported Ofictally for the Scientific American.

SCHEDULE OF PATENT FEES:
gn each Caveat
n Trade-

each
On%ﬂdw B
ap] to Exsminers-io-Chlef....
J to Commissioner

os
o
application

d:mulm ..................... e
an :m for Design (three and »
=um& Destzn w vu)n)
121,701.—Sasu StprorRTER.—W. H. Brown, Ban or, Me.
121,702.—Toy Exciye.—A. Buckman, Brooklyn, N. Y
121,708.—DooR PLATE—W. A. Caron, Springfield, Mass,
121,704. —HavreER—J. Carpenter, Wilmington, O.

121,705, —MowER.—D. H. Chawberlain, West Roxbury Mass.
121,706.—Box ¥or WaeeL—W. A, Clark, Westfield, Conn.
121,707.—AvcER.—W. A. Clark, Woodbridge, Conn.
121,708 —Frour Bovt.—J. C. Ceokson, Lancaster, Pa.
121,709.—Guaup.—W, Darrah, J. Cutshall, Coshocton, O.
121,710.—SAa¥E.—J. Farrel, New York city.
121,711.—Bovur.—J. Farrel, J. Weimar, New York city.
121.712.—CaxaL Boat.—H. Fowler, Washington, D. C.
121,713.—CaxaL Boar.—H, Fowler, Washington, D. C.
121,714 —CaxaL Boar.—H. Fowler, Wash n, D. C.
121,715 —Backorousp.—A. R. Gould, Carrollton, O.
121,716, —Hyprant.—P. H. Griffin, Albany, N. Y.

121,717 —FmE Avanry.—E. A, Hill, Chicago, 111,

121,718, —BotrLe WrArrEn.—W.A Hinman, New York city.
121719, —Mrxixg Gases,—T, C. Hopper, Philadelphia, Pa.
121,720, —PrEess1x6 Crotin.—P. Howe, Boston, Mass.

121 721 —LiFTinG JAck~—L D, Johnson, Kennett Square,Pa,
121722, —DRYER.—G. A. Keeno. Lynn, Mass.

221,798 —MaTrrEss,—J. Mans, Westtield, Mass.

121,724 —Lockisa Nurs.—J. Maitland, Newburg, O.
121,725, —Lixk.—J. H. Mclntire, Crestline, O,

121,726, —Fastesixe,—W, 1. McPherson, Nashville, Tenn.
121,727 —PrEssixo 8kixs. N.D.Morey Saratoga Springs, N.Y.
121728 —Bep Borros.—E. P. Read, Chicago, 111,
121.720.—Bep Borros.—E, P, Read, Chi . I

121730, —STRKING MEcnaxmss.—C. W. Roberts,Chieago 111
121,781, —CaTrLE PusMr.—G. B, Roe, Ogie Co,, 111,

121 782 —RAL.—R. 8. Sanborn, Rockford, TiL.

121,738 —GrAaTE—W. Sanford, Bmo'kl R i &
121,734.—BEDSTEAD.—8. Bpringor, Chicago, 11,

121,785 —HixGE Jorst.—N. Thompsan, Brooklyn, N. Y.
121,786.—Moup.—N, Thompson, Brooklya, N. Y.

121,787 —Drreser.—J. Valontine, Buflily, N. Y,

121,788 —VgsseL.—E. Whitehead, Cineinnati, O,

121,789, —Tunasgen,—R. 8. Willisms, Norristown, Pa.
121,740 —Honse PowEnr.—A. Wissler, Branersville, J. Gam-

A , P
1910741 —Srovk i1, Zalin, Philadelphis, Pa.
121,742.—Bmp Cace Peroi.—E. Aldom, New York city.
121743 — Bowr THREADER, —F.8.Allen,C_F. Ritchel, N. Y city.
121,744, —O0men.~J. F. Allen, Mott Haven, N, Y,
121,745 —Morrve PowER.—IL 5, Bamnes, Augusta, Wis.

Scientific  merican,

121,740 —Duxixe Saxp, gre.—A. 1, Bauman, Mapleton, Pa’

121747 < Kxivn Creaxun.—W, 8. Beebe, J. T. Baynows, A’
A Koy, West Troy N, Y, 3

120 740 —S1iam Hiearen,—J. I, Blessing, Albany, N. Y.
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Subseribers—Who wish to have their vol-
umes bound, can send tem to this office.  The charge
for binding is 150 per volame. The amount should
be remitted in advance, and the rolnmes will be seat
&8 500n as they are bound.

City Subscribers.—The ScIENTIFIC AMERI-
CAX will' be delivered in every part of the city at
#3350 n year. Single coples for sale atthe News-stands
in thls clty, Brooklyn, Jersey City, und Willisms.
bargh, and by most of lhe News Doalers in the United
States,

Advertisements,

The mhu: aF the SOTENTIFIO AMERIOAN a5 an advertising
e over-zati; L. I cir is ten
sémex greater than that of any similar journal now pub-
datod. It goew oo all the States and derritories, and ix
read in ali the princ pal Ubraries and reading-rooms of
the world. We invde the attention of those 1woho wish 1o
1aake their Yuxiness knoon (0 the annered rates. A busi-
O TAAR Wants something more than L see iz adyer-
tiement on'a printed newspaper. He wants cirewiat.on.
A7 Iis worth &5 cents per lne o advertiss in a paper of
tAres thowsand circulation, it &s worth $2.5) ver line to
advertise tn one of Wirty thovsand.
HATES OF ADVERTISING.
Back Page = « « = S1'00 n line,
Inside Page « = = 735 cents a line
Yor eack imsertion.
Engravings may head advertiserments af the same rate per
line, by mozvurement, ax the letler-press.
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-}'TL\T% bought, sold, and procured—
olul Bnck Companies organized on mine
fics, ke, £, H, GIBGS & CO. 31 Wall 6. New Fop

REY IRON CASTIRGS—all kinds made

rder promptly. Light Cast Goods our Spe-
citty, LAVINGATOR & CO- iy Sopds -

EORGE H. BALL, Manufacturers’ Agent
for the sale of Metals, Machinery, Rallway
Muehinisis’ Rapplies No. 40 Houth Fourth .'ﬁ»lc."ph’i'ﬁ‘.l
ddphh. Woor Mann’s Portable and Statlonsry FEn-
mu. .mlm. Saw, Grist, and Lath Mills, Tool, Machin-

File, Spring, and Rallrosd Cas Bteel. biack lead
Cmdblrx, At and Power Pamps, Steam Traps, Pack-
fng, lb-llln;.h;mdr- Shovels, Lasterns, Ol Cups, Porta
bie ¥Forges, Steamn Gau ., Nafls. B. Baker's patent
lnltg meldl or American White Brass for car aXE,
stexmsbips, rolling millls, ete.  Agencles received in the
aboye Jine of goods. Hallroad conlractors fornished
with al) Mcmuy supplies and rolling stock, etc., on
reasonable

1 ‘Ogt SALE—Horizontal Engine, 18 in. cyl-
nder, § M stroke—two Tubular Ko rp—S( m Puinp

~T N 3 in. Doc)»l' Leather lk‘llln! n'urlr n'e.r 2 por

out. UPHAM, 81 Booth Street, New York.

I AND SAW MILL—~Do work of 3 men
M

Rip 8 Inch lumber with esse. Thousands in uu
“ais wanted every where,

HILLE OAG, 2
{ahat bu'td. Rew Fork & HOAG Court-

COI.}’DB}\ED SWINGING AND LIFTING
sduring s patent. WAL BALISBULY Wiret el WV

EUT FASTENER.—A new and superior
mu Fastener, )nc p-lmlrd mm»ln In constrietion
lufly made. “Tha subseriber, 1soking facilities for

will dispose of rights, or ul'r ¥ntire pat.

nable terms, Adar « OLN
m»ue am (:ruk' Bw:upmn?l-) .:.‘.' SRLEAD,

Warren's Elementary Constractive

EOMETRY AND INDUSTRIAL
DRAWING.
1.—Plane Problems in Elementary Geometry,
or Problems on the Elemeo Conle Sections.
The Polat S!rulght Line, and Circle. Intwo #ivi-
slons.  Divisl I.—Prellminary or Instmmenul
Problems. Dh'lsl L —Geometrical bl
fuller colicction ot lnlcrcsun% and useful plwc
geometrical problems than can be found in the ordl-
nary text-books on the princlp)u of geometry.
12mu, cloth, .. ceuue.. $125
2. —Drafting Instruments and perations.
(‘onulnlux full and mioute information sbout all
the {nstrunments and materials nsed by the drafts-
man, with fall directions ror thelr nse. Division L —
Instruments and materials. Division 11.—Element-
ury Exerclses In the use of Drafting Instruments, and
Representation of Stone, Wood, Iron, ete. Divislon
1. —Practical Exerises on Objez:ts of two Dimen-
nluns (Pavements, Masonry, Fronts, ete.) Division
V.—Elementary Esthetics of Geometrical an'
f One vol. 12mo, cloth.
3. —E ementary Pro dJecttou Drawing. l‘hxrd
edition, revised and enla . In five divisions.
1 —Pro)ecunns of Commou Solids and their Inter-
scctions. IL—Elements of Wood, Stone, and Metal
Constructions. TIL— blmenlan‘ Shadows and
Shading. IV.—Isometrical and Cabinet Projections

(Mechanlcal Perspective). V.—Elementary Struc-
tures. Thix ano the last volume are favorite text-
books, cspcdl.lly valuable to all Mechanical Artl-
zans, and are particolarly recommended for the use
01{ all higher public and private schools.

12mo.
$1%4
4.—Elemenmry Linear Perspect

and Shadows. Part L—Primizive Methoda, with an
introduction. Part IL.—Derivative Methods, with
Notes on Aerial Perspective, and many Practical
Examples. This volnme is complete in itsolf, and
differs from most, 1f not all, other elementary worka
in cleariy drmonnnllnz the principles on which the
ractical rules of perspective are based, without
scluding such complex problems as are usually
found in higher works on perspective. It 1s designed
especially for Young Ladies’ Scminaries and Schools

of Design, as well as for the jnstitations above men-
tioued. Also, for Artists, Designers, and Decorators
who would be qunlm-d scientifically, with a con-
clse yet exact cxnlauullun of the pnuclplu ur thelr
arts. Onevol, 2mo,cloth...... . $1 00

Publisted by

JOBN \vn EY & SON, 15 Astor Place, New York.

r#- ). W. & SON'S CLARSIFIED SCIESTIFIO UATALOGUR
will be sent free, by mall, to any address.

MOLDING MOBTISING
TENONING & SHAPING
MACHINES;

BAND SAWS,
b SCROLL SAWS

"~ Planing & Matching

MACHINES, &c.,
For RatLuoap, Can, and Aonr
CULTURAL nllnl‘u &o,, &,
$2~ Superior to any In use.

J. A. FAY & CO..

l'l.‘d(‘l“,\l‘ll. Onro,
Y M1 Papers & Magazines. Want Avents. Rond
(, ]“bﬁo Stamp. L. L. Farromuo, Bolliog Prairie, Wis

(“OMIH.\ATI().\ STENCIL ALPHABET,
J AN FIGURES.
tis one of the most

1t h- an exceoding.
usefal Inventions of Iy rapld method of
the age for Mer narking boxes for
cliants  and  Buaal- slipme cards,
ness men. price list, &e
Patonted Ap Call and get o Clroular,
LR Yotk STENCIL WOilkA,

Vansan Btront, New Yor)

STEEL CASTINGS

O PATTERN; tensile strength equal to
wrought fron; wﬂl rivet over, bend, or cm h..rdea.
eavy 'ork nt Io- rices. PHILIF S JUSTIC
4 North 5th et., Phila.; 42 ClUff st., New York.

met are all warranied five years. We have no agents,
and allow no comm).nlou discounta to sny one. This ex-
Plalos how we can sall a good Plano fo= §230, which sabout the
price Pirco dealers pay to mansfacturers for | sitruments shnilar to
ours. Plaso dealers are allowed by all manufactorers, exorpt our-
selves, 10 add 100 per cont., and upward, prefit tanllsales, Thitthe
lnblk cap prove Ly I-w‘d‘suo. 10 e stricily tewe,  Plano dealery,
enchery, ;rof eryboddy elae, are evcloded from any and
every [-udb-l ty of a ll-(l- oent of comminion on sur Planos, 17
you whisn Piaso sent foe trial, you mart peake the matter of refer.
ence and y«ml n-q-nihnlvlu andif the Inttrament isin any
Tespect inferior \o { Pisno mads (6 the known world at any price,
o way send 1t back 1o na ol the end of Len day: nitind of
paviag for L Il y« order & Plane sent, we have
ke ; At DNaL (r, that the trial shall be sade by b
e mvn-u- lln r Plance,  Plaase send for our
I\ nlug full port rs and references 1o bankers, mon
Frnilion, in thirty-five lmu -»l Territories, wha arv uilsg ur
Piamos. Addrins nr app!

SUNITED STATES PIANO CO., 865 Broadway, N. Y.

la}“.("‘l{()q\‘l\(‘ NETS—Galvanic Batteries
J of all kinds—Telegraph Instruments, Wire, and
every dovicoe In |lu~ l-lul cal lioe, manul-clurrd by
C. LIAMS, Jr., 100 Court Street,
Hoston, Mass
(ESTABLISAHED IN 1856,)

66 A BAD COLD,” *“ A BAD COUGH,” “ A
SORE THROAT " Consamption! What 1s the
Canse, Prevention, and Cure of Colds, (on,h-. Sore
Throat, ete.? Can thoy bo suocessfwlly treated withowt
medicines? For -Il Iln' best Inforimation on the \vhulc
-ul-{ml of HEA as o how and what to do,
Ak TARY "ROr  PhitkNoroGie AL JOURN AL~
cents, or §3 a year. Address 8 B. WELLS, 80 Broad.
vu) ¢ Now York,

Trvulars cone

GREAT REDUCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steol.
Hix expandiog Mandril s a first class tool, which has
lopg been needed by every Machinist,
jeud for Iatest clrcular.
., W. LE COUNT

t‘ulub “Norwalk, Conn.

SWIVEL HEAD

PROPELLER P U .\I PN.
W \m © n(\u ll\\:n:\-l :’l‘l :‘.l'l(;:..m\ﬁ :-t'lh"A"l‘l'll il:}u.b‘: ‘I.D .

!
!
GENC \ \\unhnl fnl 0 ,,guo(l rulvnlur salea. I
,' bloarticle. S JAMES, Jr., 048 Market 51, Phils. |

A!i(?"g“:{%tam Hmtingv Amfor&le erap.

URCHASING AGENCY FOR ENGINE,
Bollers, l’lmpa and other machinery—of all kinds
and every maker. for proi loulo
a% 10 powor nqnlmd for lpeclﬂed WO or lhs
lar machinery best adapted for samv.

lists and. terms, O
% noﬁ'i:ms & CO.. Copsulting

Highest Premiom awarded by American ln-t. Falr, 1551

AUTION.—Purchasers o nce's Metallic
Paint sre requested to buy in origioal pa

see that each package has on trade mark name ou the

side,as Mineral and other worthless ts are thrust upon

the public on the merit and often m the nawme of PRINCOR'S

!lx-rn.uo Parxrt. For sale b(; imenny and

PRINCE & BASS, Manuf's, % edlr street,

ROTECTION FROM FIRE.—-THEEN;;R.R
moyx&"-ﬁ”wx?.‘ﬁ‘e“&f.:ﬁ”{n?&?‘ m?’nln R s

t, thev are
reven! taking fire, and cannot te or burn—a
et which s nndcnhbl Brick and stone structures,

erected with the silicated mortar as a cement, will make

ltn:mc ‘pcrbtublc. lhnnacmnd and lol p' the El!.
arrels and ep. by L. & J. W

WA\(.I—.R. Chemists, 55 Cod ‘lttect New York.

Trade-Mark Patents.

MUNN & CO. desire 10 call thoe attention of manufac.

urers and business men generally, to the importance ot

the law of patents, as applied to trade-marks for business
PuUrposes.

Any person, firm, or corporation, domiciled in the
United States, or In any forelgn country affording similar
privileges to citizens of the United States, can obtaln the
right to the exclusive use, for THIETY YRARS, of any
THADE-MANK, consisting of any new figure, or design, or
any new word, or new combloation of words, letters, or
figures upon thelr manufactinres.

Tuls protection extends to trade-marks alread; in use
or any length of time, or about 1o be adopted.

Full tnformation ou this Important subject can ve Ob=y

d by addrossl
mal Ok eos MUNN & €O.

47 Park Kow. New York.

A new edition of the Patent Laws, with official rules
for proceeding before the Patent office, ete., inclhading
Census for 180, complete.  Ttahows the population by
connties of all tho States and Territorles, and popula
tion of eltles of over 10,000 inhabitants Important to
ovory patentee who has rights to sell.  Ttenables him
to calenlate the value of territory, hy the population,

Price, bouny, 25 conts.  Malled oun recelpt of prkce

Add ress

MUNN & €O,
Publishiors SCtesnme AXEEICAN,
Now York Cloys
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Scientific

SCIENTIFIC AMERICAN

For 1872,

The SCIENTIFIC AMERICAN s o largost, the bhest,
tho ohoapest, and most Popular Jourmal in the world,
duvoted o Invention, Mechanie # Munufsotures, Arf,
Balonce, und Goenoral Industry, and hus wttalned o wider
olroulntion thun wll others of 1s o luss.

With tho Now Yoear the Publishers Intond (o Inoromse
s value far boyond whst It hing Been I the puat, The
Kdltors will, bo ssalsted by many of the Ablest Writers,
and, having aceoss to wll the londing Belonifie snd My-
ahanteal Journals of Enrope, the columns of the BCIEN.
TIFIC AMERICAN will be constant ¥ onriehod with the
choteest Informatiog which they affard, 1t will be the
Constant study of the Editors to prosont all subjects
relating to the Arts and Bolonces in ™ AN, PRAOTIOAL
AND PONULAR language, so that all may profit and ander-
stand,

A your's numbers containg over 800 pages,
and makes two volumes, worth as o book of
reforences, ten thmes the subseription price.

ENCRAVINGS

by our own artists, will not only be given, of all the best
Inventions of the day, but especial attention will also
bo directed to the deseription and Mustration of

LEADING MANUFACTURING ESTABLISH-|

MENTS, MACHINES, TOOLS AND
PROCESSES.

Inventors and Patentees

will find ln each number an oficial List of Patents, to-
gether with desoriptions of the more fmportant Inven-
Hons,  Wao shall ulso publish reports of declsions in Pat-
ont Coses nod polnts of lnw affecting the rights and intor-
ests ol Patontoes,

THE NEW VOLUME OF

SCIEN A ERICAN

vommences JANUARY FIRST; therefore, now 18 the

time 2 organize Clubs and 1o forward subscriptions.

Clubs may he made up from different post offices.
TERMS FOR 1872,

One copy, one yonr . . . e . £5.00

One copy, six mwonths - A e D T ]

One copy fourmonths . - < - . . 1.0

{ Ton coples, one year, cach §2,50 .00

CLun BATES | (oo !upu l:(lplu,’nlmc rate, cach .90
One copy of Scientific American for one year, and

one copy of engraving, “Men of Progress,"” - 10.0

One copy of Sclentific American for one year,

and one copy of * Science Record,” . - - 4.00
Ten coples of “ Science Record,” and ten coples of

the Scientific American foroneyear, - - =« 3500

CLUB PREMIUMS,

Any person who sends us ayearly club of ten or more
coples, at the foregoing club rates, will be entitled toone
copy, gratls, of the large steel plate engraving, **Men of

Progress. ™

Remit by postal order, draft or express.

The postage on the Sclientific American Is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extra

10 pay postage.
Address ail letters, and make all Post Ofiice orders or

drafis payabie, to

MUNN & CO,

37 PARX ROW, NEW YORK.
Portable & Stationary

Steam Engines

AND HOISTING GINES, A good ar

tiele at low pricos, Every machine warranted.
for deseriptivo Price List,
H, B, BIGELOW ©CO.,
New Haven, Conn,

» - :: ) .'

WFE POy entive ol sirenre anrnuls.
ﬁn-lnnlllluooumIuhrlcnllmi.quulllynrnny ull,
4000% ¥, ,80° bolow 2ero, acld anes donot

affoct or ch% o its wondorml, Yinique BAture,
orms on bearing surfncos b glaze of uneqonl-
mmonmeu, whieh gcopomizes power 20 per
rl. reducesriotion Lo s m nlnmm nud rovents
hont, wonr, steain, snd repalrs of }nuvh Ourys e
N2 Bend for envelope sample and elrcular to >

f » A QAP I

roor LATIHES,

1 Tools, HHastrated optalogne freo
31')‘(')':')':'«'(')'W'2°{v"ﬁ';hni','\ﬁ. 24 Cornhil, UCNIIOII'. Muss,

STBEL CASTINGS,

UNDER HAINSWORTI'S PATENT.

.
A e R A

We are making Slca'l L 'lll [
CAaY
.:n(gn.;:- by ur Wnlclnd vaklly a8 Bur steel,

m?ruﬂufufu B E S R NG o' Plssbarh Pa.

SHAFTING mth PATENT HANGERS

inity, also Power Loowms, Spoollog, Winding,
naunn& Alaing Machines of Iatoat Improvemonts, man-
nhisetared by THOS WOOD, N Waod st., Fulla., Pa.

’

A linok m.llmrm-lhh to atl Workers in ,llrluln )ml ready,

Pracricar Guroe vor 1mg MANUFACTURE
of Matallle Alloys~oomprisiog thole Chomieal apd
Uhynlenl 1* ropy rtiostholr Praparation, Composition,
and Uson,  Tranmintod from the Veeuoh of A, Guot
ter, Englneor and Dirgetor of ¥ounders, Iy A A
Fosquet, 12mo, 1"1lee ) "

Thin In Wi Nsllest snd most Ilmrmmh rmt| w)nh'mnll-

hook on Alloys 1 the Kogish | AN RO
CONTENTS

Introduetion, 1% nl IoUhap. 1. denoral Iamarks on
e Mutaly 'vllllluml\ Unoid In Altoys. < Hruwes s Tin g Zino
Lo ul- Teon s Bismuth y Antimooy ; Niokel; Arsenie’s Mor
cur I Sivers Platinum ; Aluminlum; Tables,
11 ol and Chermfenl 17r¢ tew of Alloys —Fan
biltey s Durabiiiey i Ducthiity s Tepueity | 1 Donsity § Kl
Helty s Specifio Hents Lutint Hoats Oxydation, 111
I're piuration and Gomposition of Aloys, —Stixtare; Part
Log s Coollng ; Crystalllnation ; Eilgnation ; lnm;um(un
Alloye nt Diferont Degraent Fanion ; Quistions n Fab:
rleation ; Procattions (o be Take ng DIferant Practionl
'\‘II |:;. u(-' Wasto; Dotorminstion of the Elemenis of an
Al

Part 1L <-Chap, L. Alloys of the Tnoustrial Motals of
the Flrst Order, —Outline nlm)h » on Alloys of Copper,
orf Zine, of T, and ul Loud ; Alloys of fron with Copper,
Zino, In and Lead, 11, ,\nnn Of the Fadosteinl Motuls
of 1o Becon Ordor. ~Alloys of Blemuth, of Autimony, of
Nlekol, of Avsenlo; \mul Ams of Moreury with the Stet
W18 of the Fiest and Becond Class, 111, Alloys of the Pro-
clous Metals Appertalning to the Arts, or More Partlcu
lurl\ Lo Industeies of Loxury, —Alloys of Gold -.r Mlver,
of Plationm s Differant .\lluu- of Alaminium v AlJoys
nf Motals oithor Loss or Not nt A1l Usod 10 Tndustey,
Quthine ; Manganeso { Chrome ; Cobult: Cadminm; Tita
olumy U runlom sy Pongsten \lnlvlninnum. (mnlum.
lrhlluuu Iallwluuu. Ruodiam g Botheoium ; Tellurium ;
Potasdiam ; Sodlum, ebe.

Part 11L w\lluy- Uthiiged In Indastry, ~Hrongen of
Art: Alloys of Goin, of Canuon, Firesaris, ond §* rojer
TN \"lliA -'u\ vlo of belng Lamiuat-d' and Driswn
Out g Sneathing Metnl; Alloys for Preintiog Type; l'h
sravors' Plates, oto of Bolley Muosloal Tastraments, sto,
Fhlloxophicn) wnd H{\lh Wl Toatiame nisg tor 1 --ulvrn
Jowelry, Britannls Ware, ote. 1 White Alloys Fusibli
Alloys; .\llu)- lor the Construction of Mao Innn- Frig.
tion Ploces, éte. 3 Soldors, Misoellanoous Alloys,

Also, recently ,nnlnllnhq d:
The Manufacture of Rugsion Sheot Tron, By
John Percy, M. D, Thirteon Dlusteations, 8vo. .. 00,
Questions of the Day, Economic and Socinl,
By Dry WIHam ELer.  BY0. .0 uiiiiriiersesnnrsnses $0.00
Specches, Addresses, and Lettors on Indus-
trial uml l-lnnnrlul Quull-.n» By Willlum l)
) CTITY S0 T AL o S R ER R i SR s .00
Any one dmlrunn of undoretanding the gquestions of
Lakor, Co-oporation, Monoy, Tarii o, Froo Trade, Protec
ton, eto,, now ullrru‘llnu w0 mueh’ uur.-"llml.iﬂll by no
N0 Othor | means 10 1t 8o woll as by studylng thess two
books of Dr, Elder and Judgo Kelley.

8" The abovo, or any of my Books, will bo sent by
mnll. free of postago, ol the |mh||uulon prices, to any
address,

My new rovised nud onlargod CATALOGUE OF PRACTI-
OAL AND BOLENTIFIO DOOKs, 0§ pages, Svo,, sent, free of
POBLARE, Lo nny nddrems,

BAIRD,

HENRY CAREY
INDUSTRIAL PURLISHENR,
406 WALNUT STREET, Philadelphin.

Reymnolds’

TURBINE WATER WHEELS,

The Oldest und Newest, A’ others,
S onl{ imitations of each other in
8 thele strifo after complications to
gonfuse the publie. Weo do not boast
S but quictlyoxcol thom all In stounoh,
S rolluble, ceonomical power, Beau.
3 i Uful paim nhlrl free, Gro TALLCOT,

[ 9 Liberty st., New York,
Gearing, Shatting,

HE HYDRAULIC ROTARY GOVERNOR

glves Lo turblne wheels, under any per cont of varl-
ation, speed Nsunl Lo steam power, Warranty nnlimited.
Address J. 8 ((Nlhl.i n., 10 Jolm st Boston, Muss,

TO ALL WHO CAN READ.

The Weekly Sun Doubled in Size Without
Tucrease in Price.

With the beglaning of the year 152 Tue WeERLY Svx
will be double its present size, and will contaln eight
pages Instead of four, making it equal in dimensions to
any other weekly secular Journal published in this coun-
try. Atthe same time its price will not be izcressed.
it will be furnished to subscribers at the uniform rate of
one dollar a year for each copy. To this rate no excep-
tion will be meude, and no reduction will be possible,
either to clubs or agents. Every subscriber who sends
a dollar will recelve a copy for a year.

Whlle Tox WEzELY Sux will thos fornish as much
reading matter as other papers published at double or
treble the price, It will contain new features which will
add greatly to {ts interest and value as a family news-
paper. Its independence of opinion and Its unqualified
hostility to Tweedism and Grantism, and every form of
public robbery, bribery, and corruption will be main-
tained, while In point of political news {ts readers may
rely upon always receiving the most accurate as well as
the freshest Intelligence that can possibly be obtalned.
The enlargement will enable us also to devote additional
space to valuable agricaltural Intelligence, and to print
Interesting stories and romances more extensively than
hitherto. For miscellancous reading, presenting the
quaint and humoFous aspects of life, and for useful infor-
mation respecting not only what takes place {n this me-
tropolis and this country, but Iu all other parts of the
world, we shall now have ample room.

In Its new form Tue WEERLY SuN will be the cheapest
paper of Its class In the Unitod States; and we appeal to
sach of onr readers as approve its ideas and objects, and
flnd It Interesting and valuable, not only to renew thelr
own subscription, hut to recommend the paper to thelr
Ieiends and nelghbors.

The coming year I8 destined to be a memorable one In
the history of the country, We are on the ove of w most

American,

PATENT BANDSAW MACHINES

Of the most ppproved kinds
OF YArIous sixes, Lo saw bevel
na wall s umur withont lo.
ellning the tsble, by 11 ILST
PRYIBIL, ' e
th i, Now Yo Price
ll'l) A MUI Ab
v 1. 18), there wro In
uvul-.u.hu this clty alone,
Ju{ our mucliines, Bend for
elrenlar, Manufacture, Klso
AN bmprovid saw mln.‘ np
paratus; price, . lave
alao an hand s large stoek
of hest Veuxon BANDsAwW
BLaoes,

Figures will not lio!
How Large Fortunes nre mnde’

g FPACTS YOR THE PLEOPLYE, -
&9~ SEE the prices at which four of the sad

Ing Sewing Machines are sold in the UNITeD
STATES, and ENGLAND,

Price in Eagland,  Inthe 1.4
Wheeler & Wilson  $435.00 885,00
New Ninger . - a2.50 G500
Elins Howe .« &5.00 63,00
Wilson Shuttls - 40,00 45.00

The above Prices ara for exactly the sama
olasses of machines as sold in both Countries.
Thare Is scarcely any difference In the cost of
malterizland labor In any of the above named
machines,

{ru'rmun'r ~W. 0. Wilson, Presidont of ihe
Wilson Bewing Machine Co., peronaliy sopearsd bafars
nw nud made vath that the slat o prices are oar rmt A Laben

hlu.(um Clroulars pudiished (ot he Unlted States sod

Dland under the corporats nates of e f epaibes it e
Foeluring sald mischines, FRED, BMITH,
th of(he Court of Cammon Pleas of Cuyalivgs Cu,, O

'l he Wirsox Sewrxo Maciiven are for Hale In
most every County in the United 8 ates, snd

No, 707 BROADWAY, NEW YORK,
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THE CELEBRATED

Cold-rolled Shafting.

‘lllH Shafting i in every particular nnpem
o Aty turned Shafting evir made. It the o
I UNUM CAL SHAFTIS w In|j bclnltm 'ﬁﬂn".”
tronger than turned Bhaft r m('u'l'ul -~
avery pnr e Coausitig o greal maving ln coﬂs n‘lJ
e e\ Betect, S Mina o ot
hitworth Gage. who give
it l"ll‘Tl‘uh‘ll)'" We mn':l ulnmc qonotities. Call &
examine if, or sand for pr )
; FORGE PLACE & CO.,
15 16 -ml 128 Chiwm bers at., Now York.

Sturtevant Blowers.

HESE are in every particular the best snd
ot perfoct llm'rrmrvr(r r';mlo A fall sssqriment
of every size on hsnd, re ,) 0
ik I’LA( K & CO.,
AT 12 nml m ;bnmlm- ., New York

N Y. Machinery Depot.

FEORGE PLACE & CO., Manufucturers and
ors In Wood and Lron Worktm{ Machinery, ot
every description, Stationury and FPortsble Engines and
Bollers, Leashior and Rabter Belting, sod articies
needml in Machine or Rallrosd [:tyalr Bhops. 126 and
’ul( Lambers sl New ¥ mk.

- Andrew’s Patents.

Nol-clml l’:l'lﬂlan uru'ﬂi, or Genred Holst=

ere, suited to every want

anrly' Store !?lt-vmor-. l'revﬂn Accident, If
Kope, Belt, and En break.

» el
l’l‘I' :':-'.'.'"l-:‘::n’::-fd ble ana single, 1-2 to
1 I 0o ¢ luo.ow lons
L.mn'; :.l ::nul",-l'%’:-:?l'!nm naln the or.h‘:l
‘ln * nd, Gravel, Conl, Gralg, etc., wll
ll Ll,lu. h’t?m le, Durnble, anod Economical,
o

r Clreainrs,
I D ANDREWS & BRO.,
114 Water street, New York.

Washington Iron Works,
“ ANUFACTURERS of Steam Engines and

llnllnrn. Saw Mills, Vmurlux !lm- ugar Cane
SN, White's Patent Double Turbine Water Wheel,
(lrn)‘n Patent Cotton and Hay Press, Baker's Antl-Fric-
tlon Linlug Metals, and American White Brass, Iron and
Hras C ..ﬂngn nu:l general Machinery. Bead for Clreus
Iar to OfMce, B0 Vesey st , New York.

ATENT IMPROVED
VARIETY MOLDING MACHI‘NERY

Fi r M H Jinnd lnmrmnhln.
! e . GE O‘Vh.\()ll Lowell. Mass,

Address Prof. J. C. Dua-
Il YSIS S i
OUDELS, PATTER\S EXPER[ML.\TAI.,

und ouwr machinery, llodr!s for the Patent Office
OLSKE MACHINE CO.. Noa. 523, 5%,

8cu..\'7u{x.

bullt to order by
und 5% Wator st., near Jefferson. Refer 4
AMERICAX office.

D) ATENT Emery Grinders, Twist Dnlls
rlulml Hnond Reamers, &=, unnnr

to sgnnee of design, w orkmansh ip, an dnrn-

I-Il These indispensable Tools can be pur-

clm-wd of un for Iesn thin half their cost in an

lnnr mickine shop. Illustrated catalogue

Be. & fE CILA\ TS DI LE COon Y e
socker, K, 1.

N'tagm'a Steam Pump

CHAS. B. HARDICK,
= Adams st., Broollyn. .

$H.L\'(:LE AND BARREL MACHINERY.—

Ym\'cd Law's Patent Shingle and Headlng Ma-
Shd Siave Jotnters, Stave. Equalivers Headlog "‘.‘n"z"’“
Patnemy et i dres TREVOMN & €O, Lockport, . X.

UERK'S WATCHMAN'S TIME DE
TECTOE.—Important for all hrn Corporations
and Manufacturing °°“°°"‘H“J" ble of rontrvlllu
with the utmost accuracy the motion of a watchman of
atrolman, as the same reaches different statlions of his
geal.. Send for s Circalar, J. E. BUERK
X 1,067 Boston, M
- B.—Thls detector s co\-trvd bv two U, 8 ?
s using or selling theso instruments vllhout Aumo-
niy xmxn me will be dealt with according to law.

TEE WOODWARD

STEAM PUMP.

Woodward Pat. tmproved &Mﬁ temmn Pmnp and Fire
n%tnﬁ, a!cnm.Wuer. and Gas Fittiogs of all kKinds, Deal.
To't-iron Pipe, Botler Tuboes, ete. unm-.cnum
l-‘-ctories, and Public Bulldings heatod by Steam, Low
Pressure.  Woodward Go,, 3 and 7 Center wt., N. Y.

.

MA NEW and 24d-HAND, ..
CHI E Send for Circalar, Cuss, PLACE
) & CO,, @ Vosey st., New York.

ORTABLE STEAM ENGINES, COMBIN
the maximum of emclcﬂcy. duarability and ecoun-
omy, with the minimum of welght and price.  They are
widely and favorably known, more than it
nn.m.\ll warranted If ull‘hclory or no sale. Descriptive
clre mu:nc on application
pﬁ QL} Y& Co. , Lawrence, Mass,
|o. Conlnn-u sx. \cw York.

$37 A \lON’l‘ll—Hnrw and outfit fur.

nished.  Addross Noverey Co,, Saco, Me,

IN‘NN}HINE

significant Presidentinlelection, and political moy t

will for many months be watehed with aonususl Interest.
As a Journal, free from the trammels of party, Tus
WeekLy Sux will continue to upliold the principles of
trug republican government, Its readers are Invited to
sustain It lo that work. The trath, irrespoctive of party
projudice or oftielal Influence, will nlways be told In its

coluns,
Torms of the Weekly Sun—

A Journul contalning elght large Pnuun. published overy
We m:mlu‘y mornlug=-To all mull sursoribers, whethor
sluglo or in clubs, one dollar a year cach, slways In ad-
vanes,

Darny Sux, by mull, 60 conts monm. or $6 v yoar,

. Sy W ERKLY SUN. by mall, # a your

mmrmu Tie Sux., Now York olty:

A DEAD STROKE

DOWER HAMMER of Suaw & Justice
18 the best aod cheapest for all llgm lorflnx. plan-
whing, and cold hammoering, Prices 2D
wcnd for cireulars, PHILIP s, .ll!sTl( e H \orlh St
Street, Philadeiphia, and 62 CUY Street, Now York.

PATENTEES,

HO WISH TO REALIZE PECUNIARY
benefit from thelr Inventions, cithor by sale ot
e ir vights, or parnership with caplialists, are fnvited to
send for our explanatory eirealar. Many valuable labor
saving lnventions are lylng dormant which might realize
» fortune for thelr owners, If hrought praperly before
the publie. £, E. ROBERTS & €O, Consulting Engt-
neers, 15 Wall Stroot, Now Y Nk.

The Chen m and Best In use! Huas but one

"I‘"MM A q(‘:m’m uan| J:.mu guts '\:nmm‘lu evory
. nd Clrenls

O INELEY BNTTTING MACH. ¢O-, Bath,

E M. MAYO'S BOLT CUTTER, puluntod
® 1o 1867, Improved 1n 1831, Is }hn beat Ih use, Soend
or tilustrated Cirenlar,  Cloelinati, Oblo,

OTIS, SAFETY HOISTING
nio

achinorg
OTES
No. 348 BROADWAY, NEW YORK, )

AUI(‘ MICROSCOPIC PHOTOGRAPHS,

on lenses magnlly g 1000 o, conlalnl tho
Lnrd s Praver,” Ten U nmlmn(lmon‘- voruo
sconery, publie charneters, ote., for luserton 1y Wlm
clinrms, ponell or pnn Imldor lmum whaw In“" wateh
KOys, cunes, nngetr nle. he nlw OoNTaph belng on
the stze of 8 y-pcc- fe ahowin &lbmv when vio
throogh the leus, ple of wate rnum. mum
Lord®s Prayer, Ienc -ml neat ¢ -e. vn poa %

lwc

ot dg A A'fc':'n'ubscomc Faoh
Drawer 116, Racine, Wiscons
1832, SCHENCK'S PATENT. 1871.
WOOPJ\'ORTWIL PLANERS
Sl i, i i R SRS
ATHE CHUCKS—HORTON'S PATENT

o S 1 BB SIS, i

P.BLAISDELL & Co.
\IA NUFACTURERS OF FIRST CLAS
: DIACHII\IST!!' TOOLH. Send for Clrealars,
Juckson st , Worcester, Mase,
| WR
I L]
HHII 12l WRONE
. BEAMS & GIRDERS
l‘lll-‘ Union Iron Mills Pittsburgh, Ps. The
atiention of Engineers and Architects I called to
our lmproved Wrought-froo Beams and Girders (patent-
ed), In which the compound welds between the stem and
fNanges, which have proved so oblectionable In the old
mode of mannfactart 0K, are entirely avolded, w¢ are pre-
pared to furnish all sizes at terms as favorable aAs can be

obtalned elsewhere. For cescriptive Ihhnm widress
Carnegle, Kloman & Co.,Union Iropn Mills, Pi gnrxh Pa.

WOODBURY’'S PATENT

Plawing and Matchirﬁg

and Molding Machines,Gray & Wood's Planers Salf.
Suw Arbors, and other wood -’orklm: mach

WOO! ; Liberty nrut.h. > 1 ¢
Send for Cirealars. @i Sudbury street, Bostop.

Machinist’s Tools.

T Iow Lriu:n 07t0 113 K. R, Ave., Newark,
hlnc (,o R. J. GOULD wsuccessors to Gonld

QUGCHT

ardso
% c.EJ.i’.“&‘:’r‘m"“’m':ﬁ ‘;Z““% N a2
BUGG. & RICHAKDSON.
EMPLOYMENT

S150 * ER e,

A premium Homse and Wagos for Agents. We desire
10 employ n for = term of Years,
Mtku’te §2. (00 Shottle mm*m It wmu '.:

stiteh ‘alike on both sides, i5 the best low-
lcensed machine In the world,. W. A HE)'DEL‘%I\?:
CO., Cleveland. Oblo, or St. Lonls. Mo.

pee IACHINISTS.

o
AW IGHMAY aCouuu.sa'"m GoibROW

Machines.

'll';t}'l\)ARD UNIVERSAL, INDEX AND
IN, In ":z vnﬂg:yﬂ. of nntqlnlhd deslzn and

P
10 the BraiNand Mirtixo lue-ut COMPAXT,
Street, Boston. Works at Hyde Park. .

GENTS WaNTEDR. Agents make more nion-

gu work for os than ot an
ree. WE

Stixsox & Co, Fine Art

S425 N N e e i B e

To Electro-Platers.

ATTERIES, CHEMICALS AND MATE

RIALS, in sets or sogle, with books of lostraction,
mnnuowmrml and wold by 'h’bm lglllnlmﬁu
fog Electrician, 19 Rromfeld streot, Bonon.
trated calalogue sent froe on applicaty

Send for Hlustrated Catalogue of the
UNIVERSAL WO0OD WORKER,

BT R TR R Aot

LATHES,
) DA S o Ay g

DANIEL'S PLANER,

75 toet 1 and 3 feet !oruk,"
YACHINERY mror&?iw:g:h “

S\II\CINVATI BRASS WORKB.

T 'E‘Im““'?‘i‘
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. mnvol story by Geogon Euor,

"Ir“‘- KRKLY mr’b«vmtnr
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vitgs from origiusl drawing,

By B L. Farseox, Author of

many wmu Tustrations, s
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A w n the
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Qﬂlll.
. rhm st adyance
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Jhm L) nv magnificent s
L&- pencil of the great French

o
E wew Novel 3 Mis mmnn:b'bn- writings
Ity of ton
¥ B Tasciaating *ty1e, wil) be com’
great Sl;.n?& statesman, Exitro Casrxian, will

ml and Interesting r for an early
“ of Hanree's Magazixe on " Pm blicaniom

Wirtiax Coxrrs, under the now famil-
of "Al Ouv Hacneron,” will continue

E w 1o the Nazan entithod * Man
the Fmod." N serios of Social anl.
with the first Isue of lbo
ome of the most stiractive features of that
Crayox ™ will m In an early number of
wstrated portraxing
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= a serdes of 10k PApeTS
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Wigstrated va the United Stales Troasury De-
partment. ;r. Evaese Lawnexcr will continue his

fmportant historieal u!tcu. Mr.
Mosores D. Cosrn will restme bis ** Sowrh. Coast
Sawnterenge ™ it an early pumber, snd will contribute
other iflustrated papers on lutervsting Evropean top-

These unprecedented sttractioos will require occa.

Supplements 1o Hawrnn's Dazan and

ARrER's WERRLY, which wil) be Included In the regu-
llf &No{ch to anbwcribers

rEn's MAOAZINE, WEEKLY and

g.n Bre lo be muanluln-ﬂ on the rioh and tempt-

Tmﬂd“l for thelr ehjoyment,
ue urv privil

down to their
or weekly feast of Tancy and Sow of soul with
nel » select nd‘_xrrnrm company of entertainers as
Uposox Ertor, Witkie Cortixs, Axtaosy TeoLrors,
CuanLEs Levee, Profeseor De Mitie, B, L. Famrzos,
GUsTave Doxe, Miss MULook, Miss BRADDON, GEORGE
Wintiax Cumris, M. D. Coxway, PosTE CrATox, Bay-
Ann Taviom, B H. Sroppann, Joux Hay, Hawmer
Pupscory Sproryorn, Evarse Lawreser, Dr. L L
Haves, Tnosvas Nasr, Soi. Eyrixox, Jun.. CHaxies
Suxrraed, Jures Taveaxxe, aod mauy
others of hl‘h rask in the world of letters and art

3

of shitin,

nal deslgn, and folfilling what they concelve to
b(- legitimate duty of the conductors of widely cir-
cnlated and popular perfodieals, They intend’ that
whorever their perfodicals olroulate they shall exerta
heslthiful influence I every departmont of literature
art; snd that in the future, as In the past, they
shall be not ooly unsurpassed but unumrrouhuble In
the sphicre of IHustrated ournallsm,

Hazren's Macazine, Weekey, and Bazan meet and
satisfy the intellectaal wants of the great mass of In-
telligent Amerioan readors: and in treating of llterary,
poll cal, soclal, or domestio thetues, offer an amount

f wholesome {nstruction, recreation, and _amusement
ﬂ:lch will de sought elsewhere 1n vain, They repre-
sent, theretore, for every Americans housebold the Grap-
hie Literature of the World.

Terms for 1872.

Hanree's Macazixx, One Year,,
Hawrzn's Weekry, One Year.,
Hanrxe's Bazan, Ono Year....

Hanrnn's Magazown, Hanenn's WenknLy, and Hanren's
Bazar, for one year, $10 00} or any two for §7 (0,

An Brtra Copy of either the Maoazixe, WERKLY, or
Bazan will be supplied gratis Jor ecery Club of Five
SUsscinEes af $8 00 each, in one remiltance; or, Six
Copies for §20 W), without extra copy.

= “’A*NIZ

"BER

\_‘//, » ror BN
Ad- ted to Mechanical l'nrpo-r-. \rw York
elting and Packing Co.. 37 & 35 Purk RRow,

ASPHALTE ROOFl‘\(. I’BLT.

A WELL test:d article of good thickness

and durability, suitable for stee
plied by an ur-huu) wechan A L e

or hand lnburrr

Send 1o | 1 d ¢ 0
Maiden Lave. and 9 Liverty dtreer N &, NABTIN, @
Public Health Promoted ! Agriculture

Beneﬁ_ted! !
GOUX'’S
Patent Absorbent Closet and Urinal

Two Frizes PAris Exniniriox, 1807,
Bliver medals awardod to this system st | Agrlcul'w
rl Exhibitions of Chalons, Metz, and RBauen, Muy, 154,
18 0% the only system of Dry (€ 1osets spplicaly 10 exist-
ﬂunllu). vounomical, domestic, manicipal, and sgri-
Cultural requireients,  Apg 4'? LG, OF nddrees
l JIRBORN & €O,
44 W est Caoal Bt., New York.

$21 for 85, 25 T lLust lunnl’um. g

OLOGICAL JOURNAL & your, 88, Tup Cunmisriax Uxio:
1'".1-1, two Bue O Uhromon, “ Wide drcake’ and o I-:u.l
b, monnted, worth $10; and Marshall's Engraving
u- I‘N((Um worth 6, will all be seut for f'_'z:,, by
H B, 59 Brow why, Now York, Loeal Agents

1()() ()()() (:r llllmr" Hm‘n wlm are to be
the Mechnnlon nnrl Kngineors of the
future, lu\m[ Lakon tholr fest Jossons, experiment!
With my Dollar Kteam Kngli | l| S Ofthe
0ot Latie oo witiel 1L Was perfectnd '.‘.Z’,"@' i

YOEN, Coutur & White Bl, New York.

:\mn‘it‘an.

[DecemBer 23, 1871,

Scientific
138 & 140

e e | FREEMAN

Fulton
CLOTHING

I“ VERY NOVELTY opr
4 COATE, and CLOTHING of every description,

us With the cortalnty of recelving the most RFK

l ULES FOR SELF-MEASURE,

Fuxr on application.

A. 5. CAMERON & €O,
ENGINEERS,

Works, foot or Kast 32
street, New York elty.

Steam Pumps,

Adapted 10 every possi-
ble duty.
Send for a Price List.

“~ T N
NOTICE.
"HE MONTREAL CITY PASSENGER
RAILWAY COMPANY of Montreal offers the fol
lowing premiums for an Invention by means of which its
Cars and Slnlxh- can be heated with perfect safety 1o

Passcogers ana Vehleles:
'f;‘ mlnm oh Ng” w

For farther pmluiiin ¥ to the Company, At Its
office, In Montreal, Cana and sll declsl ns must
arrived st pot later than lh‘r xom )hrrh 1532

PONT, Secretary.
Montreal, Sth December, un .
PREVOST'S ELECTRO-
Magnetic Motor Co.

To Telegraph Co's., Gilders, Sfiver Smiths, l‘hyulrl-n-.
Professors of Soience, rte—A new recoll apparatus Is
sonted for electric light for light houses and pn -llc
works, The services of M, Meynial, maker of mathe.
matical instruments, and former manager of the electrie
light at the Grand Opera of Paris, are secured. Also,
Proprietors of Prevost’s new batters, and Bn on's new
Ivanic fluld: No. | Battery, 6 in., $5—N0.2, 5 1n,, $6—
uid In Carboys, Se. per b, th possess continuity,
gconomy. strength, and are odorless. Address Cowmpany.
36 amity Street, New York.

MERICAN JOURNAL OF SCIENCE
i (Founded by Professor Silliman in 1515) ended {ts
18t Series of ¥ volumes a3 a quarteriy, In SIS, and its
24 Series of W volu as a two-monthly, in 1890,
Tuxp SExres In MONTHLY numbers commenced Jan.
uary, 1951 voted to Chemistry, Physles, Geology Min-
eralogy, Fuunl History. Astronomy, Mcteorology, ete.
Two volumes, of over 410 pages each,published annnaliv.
Editors and Proprietore: fessors Dana and Silli-
man. Awociate Elitors: Protessors Gray and Gibba, of
Cambridge, and Newton, Johnson, Brosh and Verrill, of
Yale. Sn m-rlp(lon prlﬂ'. $6.00 & year, or 50 cents & num.
ber. A few complete sets on nnle of the first and second
series, Addross

DANA & SILLIMAN, New Haven, Conn,

Working Models

And P.xpcrlmonul )hcmnrrv Metal, or Wood, made to
order WERNER, &2 Center st, N.Y.

r I YODD & RAFFERTY, Manufacturers of
Steam Engines, Bollers, Hu Hemp, Tow Ragging,
Rope and Oakum Machinery. Steam Pamps and Goyern-
ors always on luml Also Agents forthe New Haven Man-
ufacturing Co, 's Mactinists' Tools. F"Wc invite espe-
cial attention to our new, Imprm ed, table Steam I-Pn-
gines. Warerooms, 10 Durelay st. ; Works, Paterson, N.J.

PATENT
OLD ROLLED

SHAFTING.

The fact that this Shatting has 35 per cent gronlcr
strength, o finer finish, and Is troer to gage, than any other
1n ase, renders It undoubtedly the most cconnmlu We

are also the sole manufscturers of the CRLEBRATED COL~
LIxs Pay. CovrLixe, and furolsh Palleys, Haogers, ete. ,

o(lh- most approved st IM FPrice lst -
Chln s PpvroTed stylen Fpcelid ol on sool

120 “nlrr street, Pummrub. Pa.
F#° Btocks of this Nnn!l!n in stor
s TELEh DR A FARE dn Wore and for sdle. by
GHO. FLACE & CO,, 12 Cliambers street, N, Y,

RON PLANERS, ENGINE LATHES

Drills, and other Mae lnlnllln Tooll. of superior qual
ity, on Imnll and llul-hlnu For sale low. For D crl ).
tun and Price nddress NEW HAVEN MA..VU}AL’K‘
ING CO, New Haven, Conn,

Woopwann's
wm. ARCHITECT.
A Working Drawings,
$12, post-pakl.
GEO. E. WOGDWABD,
Publishor, 191 Broadway, N, Y,
Send for Catalogue of all !nmh
on Architecture, ,lyrl'ullurr,
Field Sports and the Horse,

T YA TS
’j‘“l I'\l)}hl ATES AND FOREIGN SAL-
ANDER F I'll\l- H)\II'A\\ Manufuotarers
ol NON-CONDUCTING FELTING, (patentod Oc-
tober &, 18, ana Ootober 4, 15U,  Relssued Soptember
25,150, ) lorunurln.i \lnrlm-, Stallonury, and Locomo-
tve Bollers: Btowm Pire Englnes, Pipes, Cylinders, Vio-
uom Faos, Water Pipes, hll[u'rlll'.\ll'l’l, Suafe Fillin u‘ and
)

rl‘ll"l{l ated Burfaces; particulurly sdapted to Hot-[nst

Manufaetory and Offlce
()I!l('H O5LY 1c ;lll,l.ﬂ.
675 River roy, N. Y.

Im proved OILER.
¥ Pare mnlJuly 20,69 May 2,'71.
dn[-h 4 o the Pockey or Bxwise Ma

NO. 8, for Mowise MACUINES, and for

Carpenters, llm hinlsis, &o, Mml:ln No, l I‘:y
o, CHAS, GOODE KNOUGH, Feop'r,

41 Dey 8t New York,

Canadian Inventors,

Under the new Patont Law can obtain patents on the
Sunne Lerms us eltizons,

For 1all particulars sddress
MUNN & C0,,

37 Park Row, New Yeork,

[ 138 & 140
1 Fulton Street,
| NEW Yok,

WAREHOUSES.

STYLE, AND TEXTURE

OF MATERIAL, In SBUITS, OVER-

SI'I'I'N. 815, VERCOATS, 88 | ;()\ 8 \I I''S, &5
Sl‘l'l‘h‘. 20, )\'lf.lu'n\'l‘.\‘, £10 j ;n\'. \‘I ITS, $8.

L UTTS, §40. ()\'l-‘.lil'n,\'l"\" £15. 7 ;m‘.\" \‘l'l'l‘s, £10.
\w I8, ;wl VERCOATS, $20 Joxs k\-rl'rs, $15.

5

JUITS, Q:m' VERCOATS, $30, OYR QUITS, 820.
S | KUITS; 9

< UITS, $60. /Y VERCOATS, #40. OYS' QUITS, 825,
1S VITS, $00 () . & b ™

(7 RDERS BY LETTER PROMPTLY FILLED. Thousands avail themselves of our NEW
SVYSTEM OF SELF-MEASURE, ""‘\N‘"F’l"’“‘ + 10

b sty part of the country 1o order Clothing direct from
FIT sttatnable.

Samples of Goods, Price List, and Fashion Sheot, Sext

“ SCHLENKER'S, PATENT

BOLT CUTTER

NEw INVENTION. ADDRESS,
! HOWARD IRON WORKS, BUFFALO.N Y|

Swain Turbine.

“OurLow-Water Wheel from this or”

ILL DO TEN PER CENT MORE WORK
on small strosns, 1o & dry season, than any whee
over inventod. Gave the best resulis, in every respect,
the Lowell Tests
For Report of tests at Lowell, with Diagrams and Ta
ples of Power address
THE SWAIN TURBINE C0,,

North Chelmaford, Mass,

SRICATORS.
1 REYFUS' colebrated Self.act

ing Ollers, for all sorts of Machinery

and Shafting, are rellable In all seasons,
saving 7510 por, cent, The Self acting Lu-
bricator for ()'lmlrr- Iv now adopted by
overs0 L R. In llw U.S,, and by hundreds o
statlonary engines Rend for o ¢ lrmlnr ln

NATHARN & D) KI' YFUS, 108 Liberty 5t N,

ORIENT SAFETY LAMPS,

Entirely of metal, are the only
lamps in use which can nelther break, le
nor explode. Are ornmmental and ﬂlup
Adapted 1o all houschold uses; also, to
stores, factories, churches, &¢.

AGENTS MAKE §10 ADAY

SELLING THESE LAMPS.

Manufactured by

WALLACE & S0
% Chambers 58,

Leﬁ‘els Tmproved Turbine.

EARLY
of them In use; under heads from
124 1o 240 feet.

Send for our pamphlet, one hun-
ff dred and tweoly pages.

JAMES LEFFEL & CO.,
Soringfield, Ohlo, and New Haven, Conn.

IRON STEAMSHIP BUILDERS,

NEAFTE & LEVY,

PENN WORK

N NGINES, BOILERS. ANY BU]LD
m“mmfugop COMBOUN D ENGINES,
PHILADELPHIA, PA.

thv York,

SIX THOUSAND

B T. V. Carpenter, Advertising Agent. Adderss
hereafior, Hox 770, New York eity.

Fifteen Boiler Explosions

( CCURRED LAST MONTH IN THE
UNITED STATR Killlog and malming & large

number af persons,
findthe and destroying valnabls property

= Harrison Safety Boler

been emplayed, Instead dange
and other v{)lu of Mr-“f oo "_ ." i,

Hmb and property wonid have unu
THE HARRISON SAFETY

» the only Bo'ler that s mafe trom Disastrons
Explosion. 1t s rrnmmﬂure.lﬂ Nekniaged, and
steam generstor, Manufsctured 45 ST

THE HARRISON BOILER WORK

RKS,
PaIraneLrucs, Pa.

JOHN A. COLEMAN, Agent, 110 1

and No. 19 Fedoral Mrnet”lmnon )’lom'"' s "m.'

joss of e,

TURES
/ orders of the Skin. Mum

Cuts, Burns, Wounds, and all dis
Sold by all llru

ata, ML cln.  JONIN r.m‘
I'rnyr etor, § Ue

leyge l‘luc New York.

MeNab & llm'lin Man’i’g.bo.

faclarers ot
BRASS COCKSS T UMBRIER BEASS WORK
a%n Bteam Wilstles,

Globe Valves, Gange and Water
Gaies, Wrom ron Fipe and Fittiogs,
Buans AID olml"n{ CANTINGN,
. W JOIN STREET, NEW YORK,

WIRE ROPE.

1 QTEEL, CHARCOAL and B, B, of the very
best aulllly. u!uhh for St
, Inells: "laner, pur-
u-k constantly on hand at
JOUN W, MABON & CO.'S,
& Broadway, New York,

L. L. SMITH & CO,,

Nickel Platers,

6 HOWARD ST., New York,
Between Elm and Centre,

mMm
poses, &c. A

{JOR SECOND: HAND ENGINES AND
BOILERS, sddress C. A, DURFEY, Titusville, Pa.
Boller. Send jor Cirenlars.

g MURRILL & KEIZER, Balt., M4,

MRy Union Stone Co.,

and Magufscturers
AI‘I‘II’ICIAL mxs &
EMEKY WHE

st Daxres Reouraton for Steam

Diamond Pointed

STEAM DRILLS

HE adoption of new and mmproved applica-
uonn lo the celehrated Leschot’s patent, have made
wore fully adaptable to u:zctukq of

RO(.K DPILLl G,
economy lrc r owled in this cou
Europe. % are mlf& of various sizes pat-
terns; Wl'l‘ll A‘Xll w1 “(\ O(IQZRS l_nd n.
uniform tate, of THREE TO FIVE [NCRES PER MIN
UX}.,};u hard rock, 'l{n{:v [ _F-;gnpit:i:ll :ln\%m\'?'zuam'«')‘
G 3 LI any
work alus (o DL lm}tlh’ﬂ o HESTING TIE
VALUE OF MINES AND QUARRIES. TEST CO uu
tuken out, wh wm‘( the vhnrnvlor or mines at any dopth 4
Uwed elther with steam or compressed alr.  Shnple an
d?ru‘lllclén-(»lnurucllum Never need sharpeniog,  Man.
ufactoroe

REYNOLDS & C0.

MANUFACTURE

' Screws & Bolts

For Machinery of every variety,

ALSO
Bridge and Roof Bolts,

BTEEL &IRON SET SCREWS

l)eclnll)‘. Also, Small Articled
for Patentees, (n great nambers, ab
No. 145 East st,, New Haven Conn.

by
\D DRILL 0.
T AMBRI(,{V&IQ w}g’mu New

WIRE ROPE.

JOHN A. ROEBLING’S SONB,

MANUFACTUNRNS, TRENTON, N. J.

OR Inclined Planes, Standing Shi Rhsglng,
Bridges, I"vrrln.m-yl.or(}uylo Joks & Cranos,
Tiler I.n;wb Sash onll ot Copper and lLron, Lluhlulu‘
Conduotors of Copper,  Special nuenuon givon to holst-
Ing rope of all klm N 1or b nex and Elovators, A&p 5 for
cire ulur ulvm,: price amd oumr Inl’omullon. i
nldton 1t ower x\\ u Ropow.

Valve Statlonary Engines, Por-
able Emg“" ote. Also, Ciren-
1ar Saw MillK, Shafting, Pulleys
ete, Wheat shd Corn lIlll.L r
cular Saws, ote.

Send for Price List.

WOOD & MANN,
Steam Engine Company
WORKS-UTIOA, N, {.
Mauxovar vrrioe—42Cortinndt sty New York.

TEAM IPE AND

OILER COVERIN

('()\()\ll , Sufety, Durability,
J Srexor Co. ML E Ulllul +N: \.,I.'ll.' N. 24 st 5t Lonls.

UNION

Spoke Works.

\ POKES, RIMS, AND PLOW HANDLES.

) All xnmh warranted sessoned,

quality, JOHN G, DAVIS & 8
Soulliweat cor. of Leovard und Ottersts,, It hl]ulrlphh.

e Vertical & Horizontal
' (CORN MILLS.

U Aneh grinds % hnn
and 2040, 16, Feioo 80 and $140,
KD \\'.\IH) 1 \ ARISON ,

Now Haven, Cons,

AL SOLID EMERY WHEELS AND OIL

Ldge Tools, Northamoton K mory Wheol Co. Leeds, Nlu.

From 4 to 500 horse power,
including Corliss Englnes, 8lide

CHALME lm

nlul .vl the Uul

wr hour, |

HTONES, tor Brass and Iron Work, Saw Mills, and CHAS

d nt }ww Cork M‘SIIOIIM
large nutk ouum\n\ly on hm LA R,

L.W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,
ATHES, PLANERS, DRILLS, of nll sizes;

Vertical "Moring Mills, ten feet awln and luulrr.
ﬂln:;l :u.mul«. (l!.r and Bolt Cuttersy 'and Punches

r
m‘«'l" :': :::dh{\ nn-runmo,’ Liberty at., Now York; Works

st Worcestar, MW (. STRBBINY, New York, Axent.

American Saw Cu., Manufacturers of

And Pertorsted Clroular :mv Long Saws. Al Solld
‘:\;- ot ::Il ;huh No. 1 Ferry -f. cor. Gol -tru&
Noew York, Dranch (lnlrn for Paeific Const,

Front streot, San Franclsco,Oal

‘III'. IH.‘ T 8 A\\' Hl’\lMFR ou'r, ONL \
l #1061 Kmory Grinders, nt $85, 840, and ,Im; l'lumn
Tarning Tools, $165 folid Emory wheols of il siges
uhove staninrd goois are all of our own manuig nm
Addross ’l U TANITE C ()..mrumlnburu, Monron Co, Pas

FPHE Sl

Mh Aumrh‘nu prluwd with
I JONNSON & CO.'S INK, lomb- nd
l hllmh‘lphll Aud 29 Gold st,, New Yo

Lombard llu

e, oA

o ——

o QL el

- -




