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Patent Steam Engine Governor.

The nature of this improvement consists in swinging the
balls of a centrifugal governor, at an angle to a radial line,
barmonizing with and corresponding to the motion of said
balls, in such manner that the inertio, the momentum nnd
centrifugal force, all net in favor of the governor, instead of
against it, as is the case in the ordinary centrifugal gov-
ernor,

This is illustrated in Fig. 2. A circle, B, is struck, of near-
ly the eize of the bull, A square is then formed by drawing
lines tangentially with the circles as
shown by dotted lines. T'his square gives
the plan of the governor. C is the point
of suspension of the arm ; the line from
'C to D represents the arm, as also the di-
rection of the swing of the ball. The
lines from C to E constitute the centers
of the pins upon which the arme, F, and
links, G, are firmly fixed. The pins con-
necting, F and G, turn freely in sockets,
CE. Links, G, form a connection with a
stem passing through the center of the
valve. Links, G, msy also turn ontward,
as shown at H, and form a connection
with a gliding sleeve. The sockets, C E,
are firmly secured to the shaft giving
them motion. The angle of the plane in
‘which the balls swing is indicased by the

dotted radial line,I. Balls vibrating at
this angle will swing freely whether
moving quickly or slowly; if moved
slowly, they will be acted upon by but
Jittle centrifagal force, and will swing
low and perfectly free from the point of
suspensions ; if moved quickly, they will
be acted upon by greater centrifugal
force, and will swing higher and further
out, though quite freely, withont caus-
ing the least binding or friction nt the
joints, by which the arms are suspended.

Tho balls are at liberty to fall to the rear

e points of suspenelon, or to guin
upon said points, according as the force
of their inertia or their momentum pre-
dominates. By this arrangement we ob-
tain a governor the most simple and
cheap of construction, beautiful in form,
and in action, durability, and efliciency
the most complete.

Tae Vanve.—Much difficulty is ex-
perienced from improperly constructed
valves. Many valves being 8o constructed
that large surfaces slide upon and against
cach other. The contact of these sur-
faces is expected to be steam tight, and
yeot freely move against each other. This
is & mechanical impossibility ; if such
valve is anything like steam-tight, it
will require a great force to move it ; and
ghould it gam or expand the least; it will
stick so tight as to require a sledge to
wove it. If it is made to move freely,
steam will pass between the surfuces, and
in & short tine cut a passage around the
valve, instead of puassing through it,

{ Such valves should never be put on en-

gines., The valve attached to this gover. ‘

nor is 8o constructed that its opening und cloging does not de.

pend upon surfaces moving upon or against cach other, but

upon surfaces moving towards nnd from each other, Phe im.

pict of the passing stream i oot upon and over the surfnces

that are depended upon for closing the valve, consequently
the cutting of the valve by tho steam will never

causo it to leak, The valve haw two steam pas- v

suges perfectly baluncing each other, The steam //'

onn never make for itsell fnlse passages, ng thero

are no jolnt or openings but the proper passsgos

for the steam,

GrADUATING VALVES.—An idea has been enter.
tained that s valve should hnve an increased open-
ing, taporing townrd o point, Such valve will, as
in lntended, supply stenm to the eogine In a ratio
difering from that of the sction of the governor,
To gradunte the quantity of steam to the engine
Is sapeciallyghe office of the governor, and any at-
tempt to effect it in the valve acknowledges the
doficlency of the governor, If the valve openings
are proportioned to the supply pipe, & good goy

a plunge beyond the proper point. For this reason the
valve openings are made close, requiring a long throw, so
that the defective governor will not at one moment cut all
the steam off, and the next throw it all on, Hence a graduat-
ing valve.

Tur GoveErxor A8 A CoT-OFF.—A good governor combined
with a properly constructed valve constitutes perhaps the
best varinble cut-off made. The eapacity of the valve shounld
equal that of the pipe; the openings should be perfectly
straight across, without thu,lc:nst tuper, Such a valve will

J (4 &y |
T
P & Bl

U

== - P—

L

LUNGARS S ——— NN -L ‘-‘ .
-

PFRILA - - -l

SHIVE'S STEAM ENGINE GOVERNOR.

rquire but very little throw, nnd a governor acting positive.
ly and simuoltancously with any chaogs of speed in the on.
u.inn will ¢ither cat off all the steam, when roquired, or glve
the boller pressure of the steam from o change of spead fm-
pogsible to be detectod by the eye,  With the asual variable
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eroor will doall the gradusting. The effoct of u taper yalye | cot-ofl’ the steam may be cut off near the beginning of the
I8 but to lengthen the throw of the valve, This becomes | stroke, and no steam esn bo ndmitted uotll the boglaning of

necomsnry from the defects of the radinl centrifugal gover

the next stroke, If u hoavy load be thrown on the ongloe

nor, us it never aols at the proper time and always with | immediately after the steam Is cut off near the beginulog of

 Ouneo properly constrocted and

the stroke, the speed of the engine will be dragged down
bufore steam can be admitted after passing the center,

The manufacturera gay : *“ By this arrongement we have the
uge of the steam at boiler pressure, when required, as alss ex-
paunsively, The steam is also admitted or cut off at any
point where and when required.

“In offering this governor to the public we start out with
the broad aseertion that all ball governors heretofore have
been constructed upon false principles—that it is false theory
to swing a pendulum across the Jine of the power which im-

parts to it motion, and that a ball and arm
made to vibrate in planes nearly horizon-
tal are in a very bad position to act the
part of a pendulum.

“ We show by experiment that a gover-
nor so constructed that the pendulum
swinging in harmony with the laws of
mechanics, has a power over the best nsual
ball governor of like weight ss ten to one,
and action ten times greater. The wear
and friction in the new, being perhaps one-
tenth of that of the old. In mounting the
old and the new upon the same shaft the
defects of the old become go glaring by
contrast as to excite surprise at the length
of time they have been permitted to exist.”

Patented May 1st, 1866. Manufactured
by the Shive Governor Company, North-
west corner of Twelfth and Buttonwood
Streets, Philadelphia. Pa.

Road Making by Steam,

The common practice of road making in
this conntry, says the Railicay Times, is one
of waste and utter want of economy in
every respect. The process is something
like this: The npper soil is removed. and
coarse gravel or broken stone supplied to
bring up the grude, and the road iz then
left to be worn down smooth by passing
teams and carringes. Think what a waste
of power is thus involved, what an im-
mensd and useless wear of wehislea, v hat
loss of time and what amount of genersl
discomfort. Drainage is seidom thougrht
of, and during the wet seasons. and espe
cially when the frost js coming out of the
ground, the roads are nearly impassable,
The common remedy for all this is to pile
on more gravel or broken stone, and then
again commences the destruction of wheals.
This useless tax to the owners of horses
and vehicles could nearly all be prevented
if the roads were properly made, drained
nad cared for. Proper drainage Is the first
essential ; then the road dressed with arav-
¢l or stone should be formed and rolled into
proper form to shed water—a very slight
ineline to either side is all that is necessary
—and then you have a road that is casy to
horses, and tho load is carried with .half
the power that is expended in hauling over
very many of the roads in our suburban
towns. Less gravel or broken stone, but
more care that it is kept in place and
mooth, is what is required. In England

sud Frauce they are using powerful steam
rollors with beneflelnd results,

A London paper describes the process thus: “The road Is
first prepared by belng loosened with plok-axes, then covored
with the ordinary broken granite : above this s dressing of
sand Is Juld ; the whole is then watered. An immense roller
I8 propelled by stoam, and moved slowly aver the prepared
surtnce, Iv exorts a pressure of twenty-eight tuns, and the
rosult s thas in an anusunlly short time u firm and compnoet
Mucadamized road {8 formed so smoothly that the Lightest
vohicles may bo immediately deiven over it without fear of
injuring the springs. The engine works slmost without
nolso, nod nppears W consume nearly all its own smoke. "

Daily earo 18 required for w while, to prevent the forming
Of ruls; s soon as the rats appear, they should be filled and
then rolled over ngain. This costs something, but the oV
unl or resultant cost is loss, both to the town suthoritive
vhose who use the roads, han Is that of age prese
A wmooth and even surfuce I8 nearly ns Importa
mon roads as it iv on the rilway, 'The
ing is simple enough, but our people aly

wnt
nnd
Nt systom,
nt on eom-
feionce of road mak-
nost always fall in e,

drained, onr common. roails
could be kept in good working order for o tithe of what it

now costd.  Tho use of the steam roller almplities the muatter
very tauch, and probably before long it will be frooly used
in nearly all our larger towns, One of these powerful steam
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| constracted 1o Bagland, to be used i
0 Sintos Arsennl grounds in Philadelphls, and on
i« four “ﬁf waork admirably.

‘0N A PIECE OF ORALE.-A LEQIURE TO WORKING-
gepEE Y eN.
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[Conelnded from page #.]

mjurking over the souvdings collected by Captain Day-

have called
surprised to find that many of what 1

:l;:t: lc:::ﬂess of that mud were not, as one might have

w tempred 1o think at first, the more powder and waste of

ae, but that they bad & definite form and size. 1

. ) e no-

thase bodies cocooliths and doubted thelr organ
:“: oﬂl;l: Wallich verified my obesrvation, and added thein.
N 'dlsom'erv. that not unfeequently bodies similar to

‘ {hese "coccoliths” were aggregated together lnto spher dds,

' o know, these dodies,
hich Lo termed copcogpheras 8o 1ar a8 Wi X
rbl‘:\-nnlum of which ig extromely puszliog and problemasieal,

o the Atlantie soundings.

';;?“"?;:::rymm a0, Mr, Sorby, in muking a careful exami-
nation of the chalk by means of thin seotions and otherwise,
observed, as Ehrenberg had done before him, ‘Nmt much olf its
granular basis posscssos a definite form. Comparing t mlt:o
formed particles with thoso in the Atlantic gonndings, he
found thetwo to be jdentical; and thus pu.wcd that the chalk,
like the soundings, ccntaing these mysterions coccoliths and
coocospheres. Here wasa further and a most inlerf\stinq con-
Grmation, from interanl evidence, of the esfmnt.ial identity of
the chalk with modern desp-gea mud, Glabigerina, coccoliths,
and coccospheres are found as the chief ¢onstituents of both,
and testify to the yweversl similarity of theconditions under
which both have been formed.

The evidence furnished by the hewing, facing, and suoer.

tion of the stoves of the Pyramids that thess slru-cmrea'

were bmilt by men has no greater weight than the evidevce
that the chalk was buailt by Globigerina ; and the belief that
those ancient pyramid builders were terrestrial and air-breath-
jng creatures like ourselves, is not botter based than the con-
viotion that the chalk makers lived in the sea.

But a5 our belief in the building of the Pyramids by men
is not only grounded on the internal evidence afforded by
these structures, but gathers streagth [from multitudinous
collateral proofs; and is clinched by the total absence of any
reason for a contrary belief ; so the evidence drawn from the
Globigerina, that the chalk is an ancient sea bottom, is forti-
fied by innumerable independent lines of evidence ; and our
belief in the truth of the conclu-ion to which all positive tes.
timony tends receives the like negative justification from the
fact that noother hypothesis has a shadow of foundation.

It may be worth while briefly to consider a few of thess,
eollateral proofs that the chelk was deposited at the bottom of
the sea.

The great mass of the chalk is composed, as we have seen,
of the skeletons of Giohigerina, and other simple organisms,
embedded in granular matter. Here and there, however, this
hardened mud of the ancient sea reveals the remains of higher
animals which have lived and died, and left their hard parts
in the mud, just as the oysters die and leave their shells be-
hind them in the mud of the present seas,

There ate certain groups of animals at the present day
which are never found in fresh waters, being unable to live
avywhere but in the sea. Sach are the corals: those coral-
lines which are called Polyzoa ; those creatures which fabri-
cate the lamp-shells, and are called Brachiopoda ; the pearly
Nautilus, and a1l animals atlied to it, and all the formsof sea-
urchins and star-fishes,

Not only are all these creatures confined to ealt water at the
present day. buc eo far as our records of the past go, the con-
ditions of their existence have been the game ; hence their oc-
currence in any deposit is as strong evidence as can be ob
tained that that deposit was formed in the sea. Now the re
mains of animalg of all the kinds which have been enumera-
ted occnr in the chalk in greater or less abundance, while not
one of those forms of ghell fish which are characteristic of
fresh water has yet been observed in it.

When we consider that the remaing of more than three
thousand distinet specivs of aquatic asimals have been digcov-
ered among the fossils of the chalk, that the great majority ol
them are of fuch forms as are now met with only in the sea,
and that thereis no reason to believe that any ong of them in-
habit-d fresh water—tue collateral evidencs that the chalk
represents an ancient sea bottom acquires as great fores as
the proof derived from the natare of the chalk iteelf. I think
you will now allow that 1 did not overstate my case when |1
asserted that we hiave ss strong grounds for believing that

all the vastarea of d.':" ]und, at present ocsupied by the (‘.llll”i,
was once at the bottom of the sen, as we have for any matter
of history whatever ; while there i8 no justification for any

other belinf,

No less certain it i that the time during which the couns
tries we now call southeast England, France, Genmnany, Po-
land, Russia, Bzypt, Aratin, Syria, were more or less com-

P".’ll‘.‘)’ lf‘)%’(pr."l h‘v 0 .j..‘." P WNH ()" ("’n*i‘h:lll"‘ﬁ ‘l”r.l[i(l“.

J . :
We hu\‘.‘ ull‘rllli}' geen that the chalk i.“, mn 'ghuw B, Ore

than a thousand fest thick.

that it must have tukien some time for the skeletons of ani

alculm : . AR
malcul® of & hundredtl of an ineh in dismeter to licnp ny

(M 0 .
#uch 8 mass as that, | have suid that thronghouot the thick

(4 ) " ‘" r ' ' - :
f;‘ of the f“'““' the remnios of other anfmnls nre seattered
h';'t-‘: rt'!'n‘mnu aré often in the most «
On. s valve :
vation I'he \ll":lH of the shell fshes are commonly adhe
rent ; the long spines of some of the s

T i

xqnigite state of preser

a-urching, « hich wouals
be detached by the smallest jnr, often re

' : muein in thelr places
Ine word, It is certain thut these

I think yon will agree with me

animals have lived and died

Scientific  Amervican,
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muach of the ehnlk as had then beon dapo<dted ; aod that each
hud beon covered np by the layer of Globigerina muad, vpon
which the erenturos ombedded a little higher up have, inlike
thanper, Hved and died, Bat somo of these remuins prove
the oxistenoe of ropiiles of vast size in the chnlk sea.  These
Hved their time, aod had their ancestors and descendapts —
which assuredly implies time, roptilex boing of wlow growth.

Thore 1 more curlous evidence, ngain, that the process of
covering up, or, in othor words, the deposit of Globigerina
skolotong, did not go on very fast, It is demonstrable that an
antmal of the oretacoous sen might die, that its skolston
might lo uneoverad npon the son bottom long enough to loge
wll its outward coverings and appondagoes by putrefnetion ;
and that, aftor this had happened, nnother animal might at-
tnel ftsolf to tho dead and naked skeloton, might grow fo
maturity, and might itsolf dio before the ealearcous mud had
buried the whole,

Canes of this kind are admirably deseribod by Sir Charles
Lyell. Ho speaks of the frequency with which geologistg find
in the ohalk n rossilized son-archin, to which ia attached the
lower valve of a Crania. Thisis n kind of ghell fish, with a
shiell composed of two ploces, of which, as in the oyster, one
is fixed and the other ‘ree,

“ The upper valve is almost invariably wanting, though
oceasionally found in n perfect state of preservation in the
whito ohalk at some distance. In this case we peo clearly
that tho sea urchin first lived from youth to age, then died
and lost its spines, which were carried away. Then the young
(rania adhered to the bad shell, grew and perished in
ite turn : after which the upper valve was separated from
the lower, before the Echinus became enveloped in chalky
mud,

A specimen in the Mugeumn of Practical Geology in London,
gtill murther prolongs the period which must have elapsed be-
twoon the death of the sea-urchinand its burial by the Globi-
gorina, For the outward face of the valve of a Orania, which
is attached 1o a sea-urchin (Mieraster). is itself everrun by an
incrasting coralliae, which spreads thenceé over more or less
of the surface of the sea-urchin, It follows that, after the up-
per valve of the Orania fell off, the surface of the attached
velve must have remained exposed loog enough to allow of
the growth of the whole coralline, gince corallines do not live
embedded in mud.

The progress of knowledge may one ‘day enable us to de
duce from such facts as thesa the maximum rate at which the
chalk can have accugulated, and thus to arrive at the mini-
mum duration of the chalk period. Suppose that the valve
of the Orania, upon which a coralline has fixed itself
in the way just described, is so attached to the sea-
urchin that no part of it is more than an inch above the
face upon which the seaurchin rests. Then, as the
coralline could not bave fixed itself if the COraniz bad been
covered up with chalk mud, and could not have lived had it-
solf been 8o covered, it follows that an inch of chalk mud
could not have accumulated within the time between the
death and decay of the soft parts of the sea-urchin and the
growth of the coralline to the full size which it has attained.
It the decay of the soft parts of the sea-urchin, the attachment,
growth to maturity, and decay of the Craniz and the subse-
quent attachment and growth of the coralline took a year
(which is a low estimate enough), the accumulation of the
‘inch of chalk must have taken more than a year ; and the de-
posit of a thousand feet of chalk must consequently have
taken more than twelve thousand years,

The foundation of all this calculation, ig, of course, a knowl-
edge of the length of time the Craniz and the coralline need-
ed to attain their full size ; and on this head precise knowl-
edge is at present wanting. But there are circumstances
which tend to show that nothing like an inch of chalk bas
accamulated during a life of a Crania ; and, on any probable
estimate of the length of that life, the chalk périod mast have
had a much longer duration than that thus roughly assigned
to it.

Thus, not only is it certain that the chalk is the mud of an
ancient sea bottom, but it is no less certain that the chalk sea
existed during an extremely long period, though we may not
be prepared to give a precise esdmate of the length of that
period In years, The relative duration is clear, thongh the
absolute duration may not be definable. The attempt to affix
any precice date to the period at which the chalk gea began
or ended its existence is buflled by difficulties of the same
kind Butthe relative age of the cretnceous epoch may be
determined with as great ease and certainty as the leng du-
ration of that epoch.

You will have henrd of the interesting discoveries recently
made, in vartons parts of Western Earops, of flint imple-
ments, obvionsly worked into shape by human hands, uoder
circnmstances which show conclusively that man is a very an-
cient denizens of these regions.

[t has been proved that the old populations of Europe,
whose existence has been revealed to usin this way, consisted
of sguvages, such as the Esquimaux are now : that, in the
country which is now France, they hunted the reindeer, and
were familiar with the ways of the mammoth and the bison,

'he physical geography of France wosin those days different
from what it is now—the river Somme, for tnstance, haviog
cut 118 bed o bundred foot aceper bovween that time and this;
and It is probablo that the c¢limate was more like that of
Canadn or Siborin than that of Western Earope,

-

The existonce of there peaple is forgotton even in the tra-
ditions of the oldest historicn]l nations. The name and fame
of them bad utterly vanished until o few years back ; and the

day renders itmore than probable that, venerable as ore some
of the historical nutions, the workers of the chipped fiints of

when the place which they now oconpy was the surface of 0e |

nmount of physical change which has been offvcted sinee theix |

[Novemper 11, 1868,

Hoxne or of Amiens are to thom as they are to a4 in point of
nntiquity,

But, if wo nssign to these hoar relics of long vanished gone-
rationg of mon the greatest pge that ean possibly be elatmed
for thom, they are not older than the drift of boalder elay,
which, in comparison with the chinlk, is a very juvenils de-
posit.  You need go no further than your own seaboard for
evidenco of this tact. At one of tho m st charming spots on ]
the const of Norfolk, Cromer, you will see the boulder elay .
forming n vast mass, which les apon the chalk, and must con.
soqquently have come into existencs after it. Huoge bounlders
of chalk are, in fact, included in the elay, and have evidently
boen brought to the position they now occupy by the same
ngeney as that which hias planted blocks of syenite from Nor-
way side by side with them,

The challk, then, is cortainly older than the boulder ¢lay.
If you ask how much, I will again take yon no further than
the samg spot upon your own consts for evidence, I have
spolken of the boanlder elny and drift as resting apon the chalk,
Thaot is not strictly truo, Interposed between the chalk and
the drift is n comparatively i1ogiguifieant layer containing
vegotnblo matter, But that layer tells a wonderful history.
It is full of gtumps of trees standing ns they grew. Fir troes
nre there with their cones, and hazel bushes with their nuts ;
there stand the stools of onk and yew trees, beeches and
nlders, Hence this stratum i8 appropriately called the
“forest bed.” '

It is obvious that the chalk must have been upheaved and
converted into dry land before the timber trees could grow
upon it. Asthe bolls of gome of these trees are from two to
three feet in diameter, it is no less clear that the dry land
thus formed remained in the same condition for long ages
And not only do the remams of stately oaks and well-grown’
firs testify to the duration of this coudition of things, but ad-
oitional evidence to the same effect is afforded by the abun-
dant remains of elephants, rhinoceroses, hippopotamuses, and
other great wild beasts, which it has yielded to the zealoas
search of such men as the Rav. Mr. Gunn. "

When yon look at sush a collection as he has formed, snd
bethink you that these elephantine bones did veritably carry
their owners about, and these great grinders crunch in the
dark woods of which the forest bed is now the only trace, it1s
impossible not to feel that they are a8 good evidence of the
lapse of time as the annual rings of the tree stomps.

Thus there is a writingz upon the wall of clifis at Cromer,
and whoso runs may read it. It tells ug, with an authority
which cannot be impeached, that the ancient sea bed of the
chalk sea was raised up and remained dry land until 1t was
covered with forest, stocked with the great game whosespoils
‘have rejoiced your geologists. How long it remained in that
condition caonot be said; ““ but the whirligig of time bronght
its revenges” in those days as in these [luat dry land, with
the bones and teeth of generations of long-lived elephants,
bhidden away among the goarled roots and dry leaves of its
ancient trees, sank gradually to the bottom of the icy sea,
which covered it with huge masses of drift and boulderclay.
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But the whole country in which these mighty rivers

their origin, and through which they run, is compe

north, paddled about where birds had twittered among the

upheaved glacial mud hardened into the soil of modern Nor-

call the history of England dawned.

that the chalk can justly claim a very much greater antiquity

may

ty as that which testifies to the existeoce of the father of

upon his creation, and before the appearance ol Eve, was
greatly vesed the spirits of the

out of it, Euphrates and Hid'dekel’m‘ia'en(i‘cnl».with'-:t’hwﬁm..'

date, g0 that the chalk must not onlyhlvebeﬁnbrni but v

after its formation the time required for the deposit of these

Sea be_as%, such as the walrus, now restricted to the extreme
topmost twigs of the fir trees. How long this state of things
endured we know not, but at length it came to an end. The
folk. Forests grew once more, the wolf and the beaver re-
placed the reindeer and {he elephant ; and at length what we
2 5
Thus you have, within the limits of your own county, proof
than even the oldest phygical traces of mankind, But we may
o further, and demonstrate, by evidence of the same authori-
men, that the chalk is vastly older than Adam himself.
The Book of Genesis informs us that Adam, immediately
placed in the Garden of Eden The problem of the geograph-
ical position of Eden has exed the sp
learned in guch matters, but there is one point respe
which, o far as [ know, no commentator has ever raised
doubt, This is, that of the four rivers which are said to run
now know by the names of Euphrates and Tigris.
take
is composed of
rocks which ure either of the same age asthe chalk, orof Inter
wed, but
later rocks, and for their upheaval into dry lmd,t‘mﬁ'ih@ﬁ ,

olapsed, before the smallest brook which feeds the sw

bylon,” began to

strenm of * the great river, the river of Bal egu

ore g ' ?lin \ .

Thus evidence which cannot be rebutied, and whi
not be strengthened, thoagh if time :
pitely increaso its qmw.oommlt
enrth, from the timo of the chalk
the theater of a series of changes
they were slow in their progress.
stand hins boen first sea and then land for b
untions, nnd bns remained in each of theee cond
period of great longth 6 A snacy el
Nor have theso wonderful metamorphoses of sea i
and of land into sea, boen confined to one corner of
During the chalk period, or * cretaceous epoch
the present great p hysical f“‘msf\!h{{ :

W

tence. Our groat mouniain rangos, Pyx
yas, Andes, have all been upheaved sin
posited, and the cretacoous sea flowed oy
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ﬂI}QBIVOIMud in the elevatory movements which gave rise
to these mouninin ehaing, and may be found perched up, in

SOWO caxes, many thongand feet high upon their flanks,  And

‘evidence of equul cogoney demonstrates that, though in Nor-

folk the forest bod rests directly upon the ehinlk, yot it does so,

mot 'becqmu the period at which the forest grow immedintely
followed that at which the chalk was formed, but beeause snn

dmmense lapse of time, represonted elsewhere by thousands

of teet of rock isnot indicated nt Cromer,

I must ask you to beliove that there is no less conclusive
proof that a still more prolonged succession of similar changzos
oceurred before the chalk was deposited. Nor have we any
reason to think that the first term in the eeries of these
changes is known, The oldest sea beds preserved to us aro
sands, and mud, and pebbles, the wear and tenr of rocks which
were formed in still older oceans, -

But, great as is the magnitude of these physical changes of

the world, they have been accompanied by ano less striking
geries of modilications in its hiving inbabitants,
- All the great classes of animalg, beasts of the field, fowls of
the air, creeping things, and things which dwell in the waters,
flourished upon the globe long ages before the chalk was de-
posited. Very few, however, if any, of these ancient forms of
animal life were identical with those which now live, Cer-
tainly, not one of the higher animals was o! the rame species
as any ofthose now in existence. The beasts of the field in
the days before the chalk were not our beasts of the field, nor
the fowls of the aif such as those which the eye of man has
q’egn-ﬂylp'g, unless his antiguity dates further back than we
at present surmise. If we coula be earried back ioto those
times, we should be as one set down suddenly fo Anstralia be-
fore it was colonized. We should see mammals, birds, rep
tiles, fishes, insects, snails, and tho like, clearly recognizable
as such, and yet not one of them would be just the same as
those with which we are familiar, and many would be ex-
tremely different.

From 1hat time to the present the population of the world
has undergone slow and gragdual but incessant changes.
There has been no grand catastrophe—no destroyer has swept
away the forms of life of one period, and replaced them by a
totally new creation; bat one species has vanished and an-
other has taken its place ; ereatures of one type of structure
have diminished, those of another have increased, as tims has
passed on. And thus, while the differences betweea the liv-
ing creatures of the time before chalk and those of the pres-
ent day appear startling, if placed side by side, we are 1-d
from one to the other by the most gradual progress. if we ful-
Jow the course of Nature through the whole series of those
relics of her operativng which she has left b-hind.

And it is by the population of the chalk sea that the an-
cient and the modern inhabitants of the world are most com-
pletely connected. The groups which are dying out flourish
gide by side with the groups which are now the dominant
forms of life.

Thus the chalk contains remains of those strange flying and
swimming r-ptiles, the pterodactyl, the ichthyosaurus, and
the plesiosaurus, which are found in no later deposits, but
sbounded in preceding ages. The chambered shells called
ammonites and belemnites, which are o characteristic of
the period preceding the cretaceous, in like manner die
with it.

But amongst these fading remainders of a previous state of
things are gome very modern forms of life, looking like Yan-
kee peddlers among a tribe of Red Indinps. Crocodiles of
modern type appear ; bony fishes, many of them very similar
to existing species, almost supplant the forms of fish which
predominate in more ancient seas ; and many kinds of living
ghell fish first became known to us in the chalk. The vege
tation acquires a modern aspect. A few living animals are
pot even distingmshable as species from those which existed
at that remote epoch. The Globigerina of the present day,
for example, is not different specitically from that of the chulk;
and the same may be said of many other Foraminifera. 1
think iv probable that eritical and unprejudiced examination
will show that more than one gpecies of much higher animals
bave had & similar longevity, but the only example which I
can at present give confidently is the snake’s head lamp-shell
(Zerebratulina caput serpentls), which lives in our English
seus and sbounded (o8 Zerebratulina striata of authors) in the
chalk.

The longest line of human ancesiry must hide ita dimin-
jshed head before the pedigree of this insignificant shell fish.
We Englishmen are prond to have an ancestor who was pros-
ent at the Battle of Hustings. The ancestors ol Zercbratu-
lina caput serpentis mny have been present al o battle of fek-
thyosaurio in that part of the sea which, when the chalk was
forming, lowed over the site of Hastings, While all around
lins changed, this Zercbratulina Las peacefully propagated its
species from goneration Lo generation, and stands to this day
a8 o living testimony to the continuity of the present with the

past history of the globe,

Up to this moment I have stated, #o fur o8 1 know, nothing
bt well nuthenticated faets, and the immediate concluslons
which they fores upon the mind.

But the mind s #o constituted that it does not willingly
rest in tnets aod immedinte causes, but seeks nlways nfter o
knowledge of the remotor links in tho chain of causation,

Tuking the many chances of any given spot of the earth’s
gurface, from sea to land and from land to sea, 88 an estnb.
lslied fact, we eannot refraim from asking ourgelves how these
changes have ocourred,  And whien we have explained them
—us thoy must be explained—by the alternate slow move
ments of elovation and deprossion which have affected the
crust of the earth, we go still further back und nsk Why

these movements !

I nm not certnin that any one ean give you n satisfactory
answor to that question. Assurcdly | eannot, All that can
bo said for cortuin is, that such movements are part of theor
dinary conrse of nature, innamuch asthey are going on atthe
present time, Direct proof may bo given that some parts of
the lInnd of the northern hemisphere are at this moment in
gensibly rising and others ingensibly sinking ; and thers isin-
direct but perfectly satistactory proof, than an enormous aren
now covered by the Pacific has been deepened thousands of
feot since the present inhabitants of the sen came into ex-
istonce,

Thus there is not a shadow of & reason for believing that
the physieal changes of the globe in past times have been ef-
fected by other than natural causes,

Is there any [nore reason for belisving that the concomitant
modifieations | the forms of the living inhabitants of the
globe have beeh brought about in other ways ?

Before attempting to answer this question, let us try to
form n distinet mental picture of wkat has happened In some
gpecial case,

The crocodiles are animals which, as a group, have a vast
antiqunity, They abounded ages before the chalk was deposi-
ted ; they throng the rivers 10 warm climntes at the present
day. There is a difference in the form of the joints of
the buckbone, and in some mwminor pariculars, between
the crocodils of the present epoch and those which lived be-
fore the chalk ; but in the cretaceouns epoch, as 1 have already
mentioned, the crocodiles ha  assumed the modern type of
gtructure, Notwithstanding 'his, the crocodiles of the chalk
are not identieally the same as those which lived in the times
called “ older tertiary.” which suceeeded the cretaceous epoch ;
and the crocodiles of the older tertiaries are not identical with
those of the newer tertiaries, nor are these identical with ex-
isting forms. (I lTeave open the queation whether particular
species may live on from epoch-to epoch). Thus each epoch
has had its peculiar crocodiles, though all since the chalk
have belonged to the modern type, and differ simply in their
proportions, and in euch structural particulars as are dis-
cernible only to trained eyes,

How is the existence of this long succession of different
species of crocodiles to be accounted for ?

Only two suppositions seem to be open to us—either fach
species of crocodiles has been speeially created, or it has
arisen out of some pre-existing form by the operation of nat-
ural causes. :

Choose yonr hypothesis; I have chosen mine. I can find
no warranty for believing in the distinet creation of a score
of successive species of crocodiles in the course of countleas
ages of time, Science gives no countenance to such a wild
fancy ; nor can even the perverse ingenuity of a commenta-
tor pretend to discover this sense, in the simple words in
which the writer of Genesis records the proceedings of the
fifth and sixth days of the Creation.

On the other band, I see no good reason for doubting the
necessary alteroative, that all these varied species bave been
avolved from pre-existing crocodilian forms by the operation
of canses as completely a part of the common order of nature
as those which have effected the, changes of the inorganic
world.

Few will venture to affirm that the reasoning which ap-
plies to crocodiles loses its force among other animals, or
among plants. If one series of species has come into exis-
tence by the operation of natural causes, it seems folly fo
deny that all may have arisen in the same way.

A small beginning has led us to a great ending. If I were
to put the bit of chalk with which we started, into the hot
but obscure flame of burning hydrogen, it would presently
shine like the sun, It seems to me that this physical meta-
morphosis is no false image of what has been the resuly of
our subjecting it to a jet of fervent though no wise brilliant
thought to-night. It has become luminous, and its clear rays
penetrating the abyss of the remote past, have bronght with.
in our ken sowme stages of the evolution of the earth. And
in the shifting * without haste, but without rest " of the
land and sea, a& in the endless variation of the forms nssumed
by living beings, we have observed nothing but the natural
produes of the forces originally possessed by the subgtanco of
the universe, :

— -
THE BEST MODES OF TESIING THE POWER AND ECON-
OMY OF STEAM ENGINES,

—————————

BY OHANLES ¥, ¥MENRY, LATE OF THE U. 8 NAVY AND U, ¥, STEAM
BXVANSION EXPNERIMENTS,

Read botora the Polytechnie branoh of the Awmerioan Insiitute, Ook, 42, 1808,

-——

It is unnecessary for us to do more than simply call atten.
tinn to the extended usefulness of the steam engioe, It s the
only motorthat has successfully competed with or supplanted
the chapgeable and uncertnln power derived from unimal
mwusele, and the natural forces of wind and water, und its
varied adaptations and applieations have broughy it into gen.
ernl wso throvghout the elvilized world—not coly in stupen-
dous water works nod manufactories and in furnishiog relia
blo wod rupld communieation by land and sea, but also Tn re
ducing tho physieal exertionn of both sexes 1o the less grand
but more lmportant operations of the producing commuulty
io the torest, field, and furm house,

Surely, then, the steam ¢ngine is not an experiment, Yoars
ago It was made a succoss, and soon beeame n necessity ; and
notwithstanding the grand discovories that bave been  ade
in theoreticnl and practical science, the steam ongine has o
this day remnined unchaoged 1o every fmportant particular,
The principal advance has been in the perfection and genoral
adoption of the strople high pressare engioe, Many of the
go-culled fwprovements, were mere varintions in form nod in

—

the details of construction, which often failed to produce as

ceonamicn] results as older well-tried mechanism. Noarly all
the true improvements have been in workmuanship aod in
adaptations and applications to various uses, A few of the
general principles which foflugnes the economy ol the steam
ongine have long been known ; and our muanufcturers have,
in very many cases, cluimed a superiority for their engines
ot secount of alleged excellence in the detalls of the valve
gonr, or other mechanism, degigned tosecare the resnlts prom-
iwod by theory—forgetting that theore ical propositions are
ot little valus unless all the conditions assamed are the sams
as thogo in practice, which is rarely the case. It therefore
often happens that engines whiel, in the opinion of the eda-
eated engineer, possess many of the elements considered nee-
essary for economical working, do not have those elegant,
moving details which fix the attention of the amatenr aod de.
light the eye of the skillful mechanic. Business men geek
only to gell, and therefore push into chief importance such
points as the purchaser can see and understand. Statemesnts
are made also regarding actusl performance, but they eannot
be considered impartial, besause the trials upon which they
are founded are mnde by interested parties, with no compe-
tition present. We have therefore to conclude that the pur-
chaser of o steam engine has to bass his gelection. almost
exclusively, upoa the exeellence of slmpls mechanical details ;
and having done this, if the engine works well, aod especially
if it does b-tter than the old neglected one, with its worn out
boilers, he is entirely self-satisfied, and ready to gign o recom-
mendation to the public of the engine which /iz has selected,
thereby benefiting the manuractarer and flatiecing his own
vanity. Bul little trae progress can be made in this way, as
each manufacturer and purchaser knows little more than the
reault of his own experience.

To bring the steam engine to a high standard of efficiency,
aceurate comparative trials should be publicly made of every
different system of construction, This would be most satis-
factory, if it could be done in the same place, doing the same
work, under the same circumstances. This would reqaire
the erection of costly experimental fixtures, which counld be
done by private enterprise, for expected gains, or by the com-
bination of several wealthy manufacturers; or, better still,
by some scientific organization. The majority of cases wust,
however, be reached, by trying the steam machinery in the
actual performance of the duky for which it bas been pur-
chased. Wae desire, then, in our preseot inquiry, to ascertain
methods and means to test the power and economy of the
gteam engine in a strictly scientific mauner, which shall be
above criticism, and also under the practical circumstances of
every day use.

We propose, first, to mention some of the terms in general
use on the sabject; then to discuss the ways and means em-
ployed to measure the power and its cost, and asfterward to
gelect proper units of comparison, and point out the manner
of their practical application.

A steam e¢ngine is simply a heat engine. The heat evolved
by the combustion of fuel is imparted in the boiler, to water,
geparuting and agitating its molecales, and thus forming
steam. The steam exerts pressure, varied according to its
density, npon all sides of the vessels in which it is inclosed.
This pressure or force is measured 1n pounds per square inch.
The elastic force of the steam, acting upon the engine piston,
produces motion, which is measured in feet. The combined
effects of force, acting throogh distance, produce mechanical
work, which 18 measored in foot pounds. The nuwmber of
foot pounds which an engine is capable of developing, in a
given time, expresses the power of the engine. The unit of
the power is one horse power, the value of which is conven-
tionally fixed at 33,000 foot pounds per minute,

In proportioning steam machinery for any particular par
pose, the first thing to settle upon is the amount of power
reqnired ; and this being fixed in all cases within certain
timits, the practical question is, to obtain a certain power, at
the l+ast possible cost.

We will first discuss the ways and means nsed to messurg
and determine

I. THE POWER,

It has been said the power of an engione depends apon the
work done in a given time; and as work imolies fores and
motion, we must ascertain three things before we can calon-
late the power; namely, the mean forcs and the distapes
through which 1t is exerted, also the tiwme required for the
movement, Having these, we first ascertain the distanes
moved per mioute; and this, multiplied by the mean foree,
gives the nuwber of foot pounds per minute, which, divided
by 83,000, gives the horse power. The distance through
which the force is exerted Is usually caloulated from the num.
bor of revolutions made per minuts by the engine, which can
be nkcertained approximately by netual count, but better by
means of o reglster,  The speed of the engine is vacied more
or less by overy change in the load, or in the pressure of
stenm, even whon a governor i8 used ; for o change in speed
must take place belore the governor can operste.  The vari-
ations aro rmall, with sensitive regulators, but in w majority
of cosen would materially affect the result. The trae plan,
thoo, 16 to wrtach o r gister to the englue, the indisatfons of
which should be tuken once an hour 1o check mistakes : and
In the caleulations, the revolutions per winute should be an
nvernge for tho wholy time through which the trial extonds.
It the powar s to bo calenlnted from the prossure on the pis
Lan, ".lm platon movement is wlso used aod ascortained by mul-
tiplying the revolutions per minute by double the siroke of
the engine, when the latter is double acting, When the ten
;ﬂun (;f n belt, c:: wt!m of springs, is 10 be wsed In calonlat.
by ‘l;: P"":Nl‘o u;;‘;“o"”:!‘l‘"nt of each must wlso be found, und
o tesa. Uil S0’ akmente of e ponei i L

ents of the powar are caslly nscor-
tuined ; namely, tho time and the distanes through whiel the
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cupted, The mean driving foree {3 more difficelt to
\tait vo are two instruments in oso for measuring
Wita namely, the indicator and dynamometer. Theea two

e are nsed in this paper in n restricted sense. The first

Qaﬁ only to the well known steam engino indicator, and
M‘ tter to that form of dynamometer which is uged to meo-

m‘.t’hb fores transmitted by rovolving whools or shafts,

1t would bo impossible, in the limits of this paper, to give
a dotailed description of the Indieator. We therofore will
mention only such featnres as Are NECERSAry to explain s
mode of operation, The indicator js so constructed and at-
tached that stoam from the maln oylinder presses npon ono
side of a small piston in tho instrument, tho atmospheric
pressure being upon the other gide. To the indicator piston
is attached a spring and a pencil, the latter arcanged to mark
on paper. The predominating pressure on tho indicator
piston, whether of the steam or of the atmosphere, extends
or compresses the spring in proportion to the intensity of the
pressure, and moves the pencil up and down on the paper.
Pl paper is arranged on & drum, which ix so conneoted that
it has & #ido motion corresponding to that of the engine

igton. Consequently, as the engine piston moves the paper
is moved stdowanys, and, as the pressare changes, the pencil is
corresponidingly moved up and down; 80 thtft the figure or
diagram traced on the paper i& a combination of the two
movements, and should ghow the pressure at cach and all
points of the stroke.  The mean of a number of ordivates on
the diagram reprosents the mean pressure per squnrc.inch of
piston, which, multipliad by the area of the piston, gives the
total foree which produces the piston movement, from which
the power may be calenlated, as has been before explained,
The indicator is a beautiful instrument, of such great valus
to the steam engineer that it may bo said to deserve the nu-
merous words that have been spoken in its praise. Still, in
many cases where it has hitherto been considered practicaliy
m-.rfc:ct, its indications are of the most deceitful and unre-
liable character. It shows very perfectly whether the valves
are ndjusted properly ; and often, when applied to an eogine
which is working improperly, a mere glance at the diagram
will yeveal the difficulty, and suggest the remedy. Large
leaks in the valves or piston may also be detected in this
way. The indicated pressure at the end of the stroke bas
vere often been employed to determine the quantity of steam
used by the engine. Calculations founded on such a basis are
entirely worthless, as will be explained when treating of the
cost of the power. It has often been attempted, also, to cal-
culate the friction from indicator friction diagrams; but the
system is praciically erroncous, as will be explained here-
after. The indicator is chiefly employed, however, 10 deter-
mine the power of sn engine, it being supposed that the dia-
gram shows correctly the pressure at all parts of the stroke,
Even this it fails to do under certain circumstances. The
moving parts of the insiraument must have weight and fric-
tion, and some force is necessarily required to overcome the
latter, and put the mass in motion. If, therefore, the pres-
cure be ascending, the indicator will show less than it should ;
and when the pressure is descending, the instrument will
show more than it ought. In either case, then, the length of
the ordinates is increased during any change of pressure,
whence the mean pressure indicated is greater than actually
existed in the cylinder. Until quite recently we supposed
that these inaccuracies were too small to require serious at-
tention, Experiment has, however, proved the contrary.

To be continued.]
— <

THE NATURAL ARD THE ARTIFICIAL,

All artificial forms have sprung from natural forms. The
proof of this is simple. Imagination is the grouping togath-
er of remembered images. Forms thus imagined, and con-
structed, although as a whole they may differ from anything
élse known, still are derived forms, so far as their elements
are concerned. The first objects ever copied by man must
Lave been natural forms. The grouping together of these
gave new patterns for imitation, and the re-grouping of gec-
ondary forms others, and 8o on until those now in vogue in
various departments of the arts were obtained,

A principal element in a good design is that the snggestive
forms, the elements of the composition, should be so com-
bined that no single one is conspicuounsly shown. If the
contrary is the case, there is a want of harmony—of tone ;
the eye is carried from a general to a particular effect ; from
the result to one of the means intended to produce the re.
#ult. Hence in the composition of designs for dress patterns,
paper hangings, etc., it is rare that natural forms and colors
of objeets are preserved. The form may be retained and the
color altered, or wice versa: or both may be modified to suit
the general character of the design,

A chaste design always subordinates details to general ef-
feer, To this end a rose I8 often painted green or blue ¢
blackberries may be represented ag growing upon grapevines ;
lll]::’ other incongruity may form a part of the cnlllp(miti()n,’

It i# evident then that the profession of & designer in any
:l-,-pnru‘m:nt of the arts, requires great skill and jud;.zmun{.
Ihere iy only & short step from the harmonions and tastelul

') - . .
Lo the monstrous and disgusting ; and the multiplication of
hew combinations, to the

ments of industry, calls
linr type.

extent required in some depart.
for talents of & very rare and pecn.

. l.npu:mnlly 18 this the cage In the manufacture of
priuts, snd puper hangings,
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i e 18 expored for sile In the shop
windows, will 8oon convinee the observer that o traly chnste
ption not the rule, It
rcumwstances of the case that

! but it i equally obvious, that there
I8 much room for improvement in thege designs,—not impos

aod harmonious conception, is the « =
' ; ) P OXon
s hardly posgible from the o
this could be otherwise,
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sible improvement, but such as might casily and profitably
be made,

- D
HANCOUK'S SOREW PROPELLER,

The many advantages offered by screw propulsion over the
pn,jd],,.w]"_ml system have led to innumerable Improvemoents
and modifications in the former prineiple. Some of thesa aro
to be taken for what they aro worth—which is little or noth
ing—while othera posscss o practioal valne which has led to
thelr ndoption. Among the most recont inventions in this
direction, and one which has given the most signally sue
cosslul results under competitive trinls, in the serow propeller
of Mossra, 1% and C. Hancock, of Dudley. This scrow has re-
contly been tried against a twobladed Smith's serow with re-
aulls.mn.lruly in favor of the former, In the interests of steam
navigation, wo propose to place before our readers all the
fucta wo have obtained respecting the trinl, fecling assured
that the Hancock rerew embodies eloments of suporiority
which entitle it to every consideration, and which thoere is
every roason to believe will place it bofore every other com.
petitor.  The trial in question took place in o stenn tug be-
longing to the Shropshire Union Cansl Company, on'one of
their lines of water near Wolverhampton, This company for
gomo years used o Griffith’s serow in their tugs, bat the re.
gults being unsatisfactory they instituted a series of experi-
ments, nt a cost of several
thousand pounds, with the
view of obtaining an efli-
cient screw propeller, These
experiments led to the
adoption of a two-bladed
Smith's screw, the blades
cach filling a quadrant of
the whole circle, so that
the entire screw area is
equal to- half the area of
the circumscribing cirele.
No other form of propeller,
Messrs. Hancock’s alone ex-
cepted, has given such good
results as this on the Shrop-
shire Union Canal, and it
was one of these against
which the Hancock screw
recently competed. The
same boat was used in all
cases, the screws only hay-
ing been changed as re-
quired. The screw shaft
makes two revolutions
while the screw makes
three, and the relative
speeds of the crank and the
propelier shafts remained the same throughout, the screws
only being changed.

The Smith screw is 3 feet 1 inch in diameter, 4 feet piteh,
and 20 inches along the shaft, and is driven by a double cyl-
inder engine of upwards of 20-horse power. The Hancock
screw is of an entirely new curve, as will be seen by the an-
nexed engraving ; it revolves from left to right, that is, the
concave face moves forward. It is 3 feet in diameter, 6 feet
pitch, 6 inches along theshaft, and has two thirds less sar-
face than the Company’s screw. The following tabulated
stetement gives the results of two runs with the tug boat
alone, one with the Hancock and the other with the Compa
ny’s or Smith’s screw :

HANCOCK'S BCREW.

Pressurein Revolutions  Miles Time in
voller tn lby.  per minute. run., monutes,

~—

=

First mile, notfall stenm, vuevvensss xR 03 1 ]
Second male, Ml Sream. . .oeeerrnes 23 50 1 15
Half mile, Ml $team. ...ooverrnnnnns 3 8) ] 8

OB s aaasadanaanesbaoannte s h R as R A a i nnakn AR o ‘3“ CTI

THE COMPANY'S SCREW.

Pressurein Revolutions  Milea Time \n

bailer in 1bs. per minule,  run,  minwies.
First mile, foll steam. . ooeeeeeeess,.s 49 115 1 19
Second mile, foll SLeam, ..oeeeerrees 45 115 1 21
Hulf mile, fall Stoam . . .ouvrerrensnns 15 115 ¥ 11
ORAY e e nniossnanetnsms nnend sy oL 2 5l

It will be seen by the above statement that the Company’s
screw had double the pressure of steam, and made upward of
thirty-five revolutions per minute more than the Hancock
gcrew. It is, therefore, fairly to be inferred that double the
quantity of coal was consumed with the former, while a
lower rate of speed was speed was obtained than by the lat-
ter ecrew. The value of a gerew on a cannl is its power to
carry weights behind it ; experiments were therefore made
in towing, and the tug boat took in tow four loaded boats
containing 95 tuns of goods, The first ron of 24 miles was
made with a fonr-bladed Hancock scrow. The pressure in the
boiler was 50 Ibg, full pressure ; the run was accomplished in
674 minutes, the engine making 86 revolutions per minute,
The Hancock gerew was then removed and the Smith screw
put on, the boiler pressure remaining the game. The samo
four boats, with their 95 tuns of cargo on board, were agnin
taken in tow, and the run was anccomplished in 65 minutes,
the engine making 148 revolutions per minute. From these
figures it wonld appear that nearly the same results were ob:
tained in both cases with a very different consumption of
steam, nud consequently of fuel, highly in favor of the Han.
cock screw. In o third experiment with the Hancock screw,
the boiler pressure being 60 1bs,, the engine made 108 rovolu-
tions per minute, and the run of 24 miles, towing the foar
boats londed as before, was nccomplished in 55 minutes, up-
ward of half a mile an hour faster than the run with the
"‘f'“l"‘")‘ ‘s serew, Suoch n resalt wis cortainly never ob-
("lln'fd with the ordinary serow, Although we have no exact
figures us to the consumption of fuel, neither were any indi:
cator diagrams tuken from the engine, there i evidence of a

| Novemper 11, 1B6E.

considornble saving in foel,  As this snving has bheen realized
on the narrow and shallow waters of a eanal, we may anticl
piate similar resn'ts with incrensed specds in ocean atenmers
fitted with the new propeller, It should be borne in mind
that speed eannot be obtained, however great the power used,
in ghallow canals whore the boat deaws four feet of water, as
was the cazo in the presont instance, leaving only six or
eight inches of water below the bottom of the tug bont., It
wna found that with the Hancock serew no vibration what-
over was oxporienced, while in all cases with the Company’s
serew, and in fact with all other screws, considerable vibra-
tion results,

It was at one time hoped that a revolotion of the serow
would be made to give n result annlogous to that of & cart-
wheol, The wheel revolves upon an unyielding substancs,
and carries ita lond the entire length of the revolution, with-
out loss or slip. Buat ns the ecrew rovolves the water yields
to its pressure, and the fastest ships in the Royal Navy only
obtain aspeed of one fourth the margin velocity of the rerew
with n best Grifith propeller. ‘The small steam lnunches at:
tached to the navy, fitted with a pair of twin Smith screws,
attain io somo few cases a speed equal to about one third of
the margin velocity of the serew. But then it is only in those
cases where the engines are proportionately more powerful
than any that conld be put into a large ship., The lcss of
propelling power in the serew is due to the great amonant of
slip. The long angle scrows require too much power, and
throw the water sideways, The lighter angles throw the
water more in a line with the vessel, but the screw requires
n_ high velocity to obtain speed, and this is one of the great
defects our large ships have to contend with. The War-
pior, with an engine giving out upward of 6,000-horse power,
hag to work atabout 75 revolutions per minute to give the
ghip its full speed. 8o high a speed of the engine with go
large a power cannot be maintained for long with safety; and
this is the general position of our navy snd our merchant
ships. The Hancock propeller was invented to meet this
gpecial point and to remedy this great defect. It proposes to

reduce the revolutions of the engine. So far as the trials
have at present gone, these resalts have been attained. They
2o to prove that the engine will work one third glower, and

advantages is to be added the economy of fuel, which is a
most important feature in every case. The experiments have

Hancock screw for one class of navigation, That it will
prove as efficient in larger vessels, and under different condi-

pronounce a decided opinion in the absence of actusl trials.
The invention is one full of promise, and we ghall watch with
interest the progress of the Hancock screw, feeling assured,
from what has already been done, that if a trial in an ocean
veseel were made, and the results carefully noted in detail,
such advantages would be shown as would lead to itsadoption
inall future cases. We look forward with confidence to this
result, and in the meantime congratulate thein‘v_ent@x}gﬁ'_oq-
having insugurated a new era in the history of screw propul-
sion.— Mechanics' Magazine.

—~ >

The Water Power of Maine.

The report of the Commissioners appointed to conduct the
hydrographic survey of the State of Maine contains some in-
teresting statements, Returns were obtained from 2,015
sites of water power, all located within an area of 14,000
gquare miles, the entire area of the State being 31,000 square
miles. The Penobscot River, in the twelve miles above Ban-
gor, has power equal to 40,000 horses. The Kennebec River
has power equal to 32,800, divided as follows: Augusta has
5.000 ; Waterville, 8,900; Solon, 4,900; Skowhegan, -5.709};
Fairfield, 7,300; Anson and Madison, 2,000-horse power. The
Androscoggin has power equal to 58,090 horses, divided as
follows: Lewiston, 14,500 ; Branswick, 8,600 ; Lisbon, 6,740 ;
Livermore, 3,200 : Jay. 4,950 ; Rumford, 21,000. From these
figures it appears that the three principal rivers of the State
afford power equal to over 130,000 horses, The report gives
a total of 450,000, and taking into account the powers not
reported, the aggregate water power of the State will not
fall short of 1,000,000 horses. Lowell, in Massachusetts, has
9.000-horse power. The water power of Maine indicated
above is, in the drouth of summer and ntmpruontmgeof
development, equal to the working power ot4.000,000°f
men, and is twice greater than the power, both

steam and

water, employed in Great Britain and Ireland, in 1850, in cot-

ton, woolen, worsted, gilk, and fiax manufacture. : :
v ] . adi =

TESTING THE POWER OF STEAM ENGINES.
Wo commence this week the publication of ap

American Institute, Oct. 2%‘11180:;”1!’:::“ i
contrast to the muajority of tho papets, AHs &
which have occupied the time of the [natitute
ble period, and althongh:oxoopup'np{{-g’n“{#‘ |
be taken to some of the views of the author, iu
be found both interesting and instructive, W
strongly urge our readers Lo give “;Wﬂﬁhgn&g nd
tion, 1t will be found that the author, although in:
tion of the paper that we publish this week ho point
portant dufeols and sources of error in the appli

of the Indicator, still claims, ”hg p x
that this instrument is the only one that e
snlly used for testing stesm engines, E

A
.

nnnnn

proper use, and the Interpretation of its di
to all interested in the sabject. ¥

W

give a higherepeed to a ship, and at the same time to greatly

the ship move faster, than with any other screw. To these
been very conclusive in establishing the superiority of the

tions. there is no reason to doubt. But we cannot of course
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B

conomy of

“Tho Best Modes of Testing the Power and E ‘_
Stenm Engines,” read before the Polytechnic bunaltotthm
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g Road Locomotion by Stoam.
gnfm 220, No. 15, current volume, SOLENTIFIC AMERICAN,
we published accounts of the performances of & new steamor
for traversing common roads and drawlng trains of loaded
wagons, the principal pecaliarity of which is the use of vul.
canized rubber tires on the wheels, by which the jolts and
obstructions owing to unovenness of surface of the roadway
are avolded and overcome, The trinls, which appear to have
been vory satisfactory tests, wers made at Edinburgh and
Leith, Seotland, in tho first instance by drawing a teain of
coal carriages over paved roads, up and down steep inclines,
and around curves and corners ; and in the second caso the
locomotive ranning over n graes field and over loose earth,

ltghtly .luld 1o the depth of from twoelve to twenty-four inches.
The weight of the machine

used was between four and
five tuns, yet in passing over
the loose ecarth the weight
mpressed it so little that
ralking stick could easily bo
pushed down in the truck of
the whoels,swithout mnrked
The accompanying engrav-
ing we copy from the Lon-
don Mechanics' Magazine, The
boiler, A, I8 an improved ver-
tical boller evaporating 468
1bs. of water to one pound of
inferior Scotch coal, for 3:66
1bs, to one pound of the same
coal in the ordinary upright
boiler. B is the casing of the
engine, Cthe water tank, and
D the conl bunker. E is the
steering wheel, witha rabber N
tire twelve inches wide by gt e
four and a half inches thick, S A b
The main driving wheels, F, e
connected to the engine by
suitable gearing, have tires
of mbber fifteen inches in
width by five inches thick.
A number of trials have late-
1y been completed, with a pow-

deal more than the stipnlated amount of work.
—

Bleaching of Tissucs.

Seientific  Amevican,

malned, Reains do not give similar results ; they saponify
equally woll with sulphidos and alkaline oxides, Limo does
not precipitate this sabstance dissolved by the alkalles; the
fiber bolled with milk of Hmoe loses the same weight as In so.
% da, n solable combioation belng formed with Hlme, containing
|48 parts of this oxide for 100 of the coloring matter : chalk
| gives the samo result, nlthough more slowly, The treatmont
by ehalk and lime prosents this particolar—that the solations
obtalned remuin colorless, and that the precipitates obtained
aro white, Analysis assigos to the substancs, soluble in alka-
lies and re.precipitatod by nacids, the following numbers:
Hydrogen, 50; carbon, 428 ; oxygen, 529,
The research has led to the establishment of the follow.
ing fucts: The gummy substance which ndheres to the fibers

THE THOMPSON ROAD STEAMER.

erful road steamer, which has been constructed for hauling
wagons loaded with coffee over the hilly reads in the island
of Ceylon., This steamer has two eylinders, each seven and a
half inches dinmeter by ten inches stroke, and a vertical boil-
- er three feet diameter by seven and o half feet high., The
engine Is arranged with gearing to make either six or fifteen
revolutions to each revolution of the driving wheels, The
machine weighs, with water and coal for two hours' work,
about eight and a half tuns, It was intended to haul twelve
tuns gross weight up gradients of one in sixteen. It was|an energetic acid—metapectic acid, the carbonates are then

of flax is nothing else than pectose. The soaking or steeping
of the fiber appears to have for its object the determination of
the pectic fermentation, and the pectic acid which results re-
mains fixed on the flax, either mechanically or in part, in the
formof pectate of ammonia, The caustic alkalies in the cold
form gelatinous pectates, which preserve thoe fiber from being
completely attacked. Pectic acid belng weak, the alkaline
carbonates have in the cold only a feeble action upon the
fiber. Ebullition, on the contrary, transforms pectic acid into

found, ibwever, on trinl that it was capable of doing a great | strongly attacked, and their employment becomes as effica-

cious ns that of caustic nlkalies. The carbonate of soda, even
in large quantity, is not a cause of the weakening of the
fiber, which loses more strength from the employment of

Some recent researches by M. Kolb on the bleaching of tis- | canstic soda, especially when the lye is concentrated. The
sues will be found of interest to those engaged in this de- | employment of lime, even in the cold weakens the fiber con-
partment of the arts. We give a condensed account of these | siderably, But the chief cause of the destruction of the so-

experiments as contained in the London Chemical News,

Flax was the fiber chiefly experimented with, alkalies being
the reagents whose effects were studied, the object being to
fix precisely the nature of the substance which passes by the
name of resin, gommy mater, gum-resin, gaponifisble matter,
ete, Elementary aoalysis gave no information; it gave fig-

lidity of the fiber is too long digestion, particularly with
caustic soda. M. Kolb says, that, after having proved the
existence of pectose in the unstecped flax, and of pectic acid
in the same flax after steeping, it is to be hoped that the at-
tention of chemists will be drawn to the pectic fermentation,
well known doubtless ns a scientitic fuct, but of which no one

ures which closely approached the percentage composition of suspected an induostrial application of so high importance

cellulose, The employment of various solvents used in or-
ganic chemistry, on the contrary, led tocertain conclusions by
a chaip of facts. The fiber after treatment with alkalies fur-
‘nisghed strongly eolored lyes, which had a certain tendency to
mold ; this result saggested the iden of a sapouification, and
led to the examination, us solvents, of sleohol, ether, and  es:
sential oils. The yellow coloring matter is completely insol.
uble, and these liquids only remove from the fiber a white
fatty wmatter and & green essence, the penetrating odor of
which is found slightly perceptible in bleachers’ Iyes. The
whole only constitutes 48 per cent of the weight of the fiber,
and s the portion really saponifinble In caustic alkallos; the
akaline carbonates leave this fatty matter in the fiber, which
becomes at the same time, more supple, After exbaustion by
alcohol, the fiber, bolled in weak potash, soda or ammonia so-
lution, gave, in threo coses, o loss in weight of 22 per cent.
Carbonnto of sods posceses exactly the sume solvont power,
but it acts more slowly. The brown lyes thus obtained, neu:
tralized by bydrochloric acid, give a brown gelatinons precip-
jtate ; but the coloration of the liquid still indicates the in-
completeness of the precipitation, Nelther acld in excess,
por lme of baryta, will precipitato that which remalins of the
coloring watter in solution, This soluble portion varies ne
cording to the amount of alkall, and especinlly according to
the durstion of the ebullition ; thus twelve hours' ebullition
with ammonia suffices for acids to cause no precipitate in the
solation. T'he fiber treated by bolling water, loses at the
vnd of & weok 16 por cont of its welght,and 18 per cent when
prossure intervenes ; tho matter dissolved is acid to Htmus,
colors the water slightly, and possesses the singular property

of browning by slwple contact with nlkall,

Considering theso first characters, it s difficalt to ndmit
the prosenco of o resiuous watter, Caustio alkallos or alka.

The Mechanies of Spiritualism,

The Journal of the Franklin Institute says: “Dr. Peper, of
the Polytechnic Institation in London, so well known for
his ingenions inventions of the ghost, the fHoating head, ote.,
has for some time past employed himsell In the development
and exhibition at the above named iunstitute of sundry con:
trivances, by which all the wonders of spiritual manifesta-
tions have been not only paralleled but exceeded. One of
the most remarkable of these consisted of an arrangoment by
which various objects and persons wore caused to rise in the
air, and remain there suspended under conditions which fm-
plied the impossibility of any supporiing wire howoever fine
and invisible,

“* When, however, wo mention that io the patent by which
theso contrivances nro secured to thele Inventors’ wse a large
plate of glass figures as the *invisible menos of sapport ' of
theso light charactors, the wonder of tho thing will be some-
what diminished, while the simplicity and ingenuity of the
idea may well clalm praise,  Ina forelgo sclentilio journal we
seo pome tricks of the Davenport Brothers are describod and
are declared inexplicable, and yot wo have repoatedly soon
performnnces, involving every lmportant foature of those su
per humnn developments, made by an smntour fn the aris of
logerdomnin In the presence of many spectators, and dofying
all thelr ingenulty of detegtion, Yet to those initinted, these
fomts nre ns caslly reduced to the domnin of vature and me-

chanles as De, Popor's wonders when the glass ls recognised.”
oy A
Nothing It not Solenciie,

Fornoy's Press tells n good story nbout bones, which (llus-
trates the power of scivnce in dealing with extraordiosry
phenomenn : In company with a distingaished wember of
the American Assoclation for the Advancement of Solonce, we

line carbonates do not act ns siwple solvents, for in bolling | wore recendly examiniong the grounds of an Hlinols hortieul
the fber with detorminate smounts of carbonute of woda or | turist,  Our hortioultural felend ovidently had great respoot

sulphide of sodium, It wis found thut nfter eight houry' cbul.

for the savant, nnd recolved his every word with almost rev-
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entist remarked : “ This is the bone of a borse.”” The farmer
looked doubtingly, but did not express dissent, Soon after
our learned friend lifted another, and remarked : “ This s tho
bone of an ox.' The farmer was astonished, and askaed :
* Plenso tell me how you ean so easily distinguaish one bone
from nnothor? \\.h)' is this an ox bone ¥’ Wb)’ don't you
see,” observed the philosopher” where the butcher sawed a
steak off of the bone?"

It was woll for our learned friend that he wns not in & re-
gion of horss ment food, or he might liave been confounded
in his wisdom. As it was, tho farmer had only to exclaim
that *“ learning was a wonderful thing " and for some min-
utes he was lost in reflection on the astonishing myateries
displayed by the aid of “science.”

- > —
Thoe Atmosphere,

The Academy of Sciences, in Franee, bas published the re
sult of observations of the atmosphere, made by Camille
Flammerton in an extended series of balloon ascensions, The
first chapter of the report establishes a law of variation of the
watery vapor in the air, and asserts that the invisible mois-
ture nccumulates to the maximum zone of humidity and then
decreases until it fivally dizappears, The second chapter
shows that the solar radiation increases in the upper regions
in proportion to the diminution of the moistare and of the
temperature of the air. The third chapter treats of the circn
lation of the atmospherical currents. The fourth establishes
the diminution of the temperature according to the latitude .
The fifth gives very curions observations on the altitude of
clouds of different forms, their variations, and physical con
struction. The sixth Fives saveral problems on optics, acous-
tics and general physics, of which the definite solution is not
completed,

Corvespondence.

The Editors are not responsidle for Az opinions expressed by helr cor
respondents.

A Novel Steam Canal Boat.

Mgessrs. EpiTors:—In your issge of September 23, you copy
an article from the Rochester papers aboat the new steam
canal boat, Edicard Backus, and as it deoes not seem to give
in all respects a correct idea, I will endeavor lo explain ic.
The boat, Edicard Backus, was built with the view of over-
coming the obstacles that have heretofore made steam on the
canal a failure.

It has been demonstrated that a screw or paddle wheel, in

as small a water way as the canal, and shoving a boat of the
present style of canal boats at the speed of two miles an
hour, has a * elip” of about seventy-five per cent ; and as this
causes s consumption of about two tuns of coal, every twelve
hours, and requires a large boiler and engine in proportion
to the work done, thereby lessening its carrying capacity, it
cannot compete with horses, having direct hold on the ground,
and no loss of power, Now, it occurred to me, that If I could
run & wheel on the solid ground, at the bottom of the canal,
thereby saving this enormouns loss of power by slip, and
making the amount of power necessary to drive s canal boat
conform nearer to the power of two horses on the towing path,
I could propel a boat cheaper than with horses. With this
object in view, I constructed a boat with a “well” in the cen-
ter, ranning through the boat like a box for a center board
in & vessel, sixteen feet long, and twenty inches wide, and
placed therein a traction wheel eight feet in diameter, and
one foot thick. This wheel is hung in a frame, which is
hinged at i1ts forward end, allowing it to rise and fall eight
feet below the boat ; and as the boat, when loadod, draws six
feet of water, this wheel can drive the boat when the water
is fourteen feet deep ; and the frame belng hinzed threo feot
above the bottom of the boat, it gives the traction wheel a
backward motion as it rises, and as it revolves only seven or
eight times a minate, it rolls over stones or other obstrue-
tions very easily, and without jar. The back end of the well
is enlnrged, 80 a8 10 receive n serew wheel four feet in dinme-
ter, for use In deep water, which can bo conunected with the
engines readily, and lowered below the bottom of the boat,
the traction wheel lifting and guarding it from injury, This
whole machinery occuples no more room than a horse stable,
and adding but httlo weight above that of a team. The
boat has made two short trips, and one long one, ranning the
entire longth of the canal, and I find nothing in the bottom
of the canal to prevent the geneml adoption of this prin.
ciple, Tho boat can bo ran from Buffalo to Albany, without
using the screw wheel more than twenty miles of the entire
distance,
Tho Backus hoas n carrying capacity of two hundred and
fifteen tuns, and uses ono half a tun of coal in twelve hours,
running from two and a half to three miles an hour, and of
course making no wash o the banks,

Enwanp Backus,

- -
Botter Ronds Wanted,

Mussns, Eprtons i1 am incllued to offor a premium of my
best good will, at least, to you, or some of your learned con
tributors, for remarks on the best systom of roads and road
waking,
Can the lron trackway fur common ronds bo made avallable
and practicable to our sountry at large, or will its gront cost
prove it as s schamo, abortive ?
If wo must go on with our common earth roads, * up kil
and down,” can wa not induce travelors to s wide tred ve
hicles to save them in as good conditlon as possible t

Will some one give s selentifio estimate, through the Sou

Hulon o trace of carbouie ncld or hydrosulphurie aeld re-|orent admiration, Pleking up an old boneo, the learned seol-

TIXIC AMERICAN, of o track In o common rosd seven feot
wide, aud of sutelent thiokness for all trallo, wade of brokeq
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AL f}“‘}\&mﬁboﬁ with coal tar or nephal-
‘his oplnion of 1Lt

\ ﬂu? roads are of importance equal to any
aterest of our great enuntry, aod should shere the
X thn press, and of able men, to & greater oxtont,
‘[tl‘ro done, or can heroafter do, to ald sach enter-
Il have the gratitude of at least ono of your numer-

' Oﬂ Mﬁl PATHMASTIN.
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BPEED OF RAILWAY TRAINS,

COrTos { writes upon the subject of higher speed
f; ﬂ]wgypot;‘fl:; in the Utl:ioted States, His opinion secms
to be that the present rates of speed are generally too low to
meet tho wanis of the public; that much higher rates are
alrealy talked of, and will shortly be demsnded ; while he
‘also thinks the macbinery of locomotives, nnd the structure
of the rolling stock, too slight to endure an inerense of speed
“:gb.l‘l':?t {8 undoubtedly true that a demand for greater
avermre spoed exists on tho part of the traveling publie, and
algo 1hat the specd of American trains 18 generally maoch
lower than the standard of Euglish roads, our correapondent
orTE N sup sosing that this is owing to aoy infertority in the
gtructure of American locomotives or quality of the rolling

gtock. Both the locomotives and passer ger cars of Amerivan
mnnu'acmro are cqual in etrength, elegance, and efficiency to
any wade 10 the world. Indeed, it may reasonably be doubted
whether our passenger Cars are equaled by those made inans
other counntry. Our rondways nre, however, very inferior to
those of Eogland and France and, until this faunlt 18 reme-
died, the present rates of speed can never be greatly increased
with safety.

Foreign railronds are superior to ours in the following re-
spects: First, the roadways are much more firmly constructed
at the outset, and are less likely to be injured by frost. Second,
there are fewer instersections of railways with each other
and with common rosds than is the case with us, the practice
of undermning being pre‘erred. Third, the lines are kept
under a more strict surveilance ; they are better fenced, barred
and watched than the majority of American roads. Fourth,
their bridges are, in geperal, much more substantial and per-
manent structures than ours.

These are the reasons why & higher rate of speed is com-
patible with safety on English roads than is possible
with ns.  Still when grave doubts exists in England
whether the rates of speed now maintained on her roads are
not too high, and when such men as George Augustus Sala
take up the pen to advocate their reduction, sustaining their
position, by considerations both of public safety, and comfort,
and profit to the companies themselves, it may well be
doubted whether upon the inferior railways of "the United
States a much higher rate is either practicable or desirable.
That our railroads cannot be improved so as to approximate
in stability the English railways, we do not of course assert,
That a speed, under any circamstances, of over from thirty to
thirty-five miles per hour, shonld be made the standard for
fast trains we think unreasonable to expect or to demand.

Clitoxial  Summary,

Tae oldest house in the Upited States is believed by romr
to be a stone edifice in Guilford, Covn. It was built in 1640
the stone being brought on hand-barrows from a ledge at
gome distance from the site of the building. The cement
with which the walls were laid up i= said to be harder than
the stone itself. The first wedding in Guilford took place in
this edifice, the supper provided beiog pork and peas.
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| I¥ storms cannot be predicted, their progress can be com-
monicated, €0 that preparation can be be made for their ap-
proach. The latest proposal is to telegraph to various sta-
tions throughout the country the state of the weather, and
announce it to the agricultural population by prearranged
signals, of the discharge of cannon,

CAPITAL OF RATLWAYS —During the forty-one years which
have passed since Stephenson ran his first train on the Stoek-
ton and Darlingt'n line, the railways of Great Britain ab
sorbed £500,000,000 of capital, and extended over more than
14,000 miles, In 1865, the length of lines was 18,280 miles,
of which more than a third were single lines, and the rest

double ; this was an increase of 500 milez over the preced.
ing year.

A STEAMER is building in Boston designed to transport mo
lasees frum the Weet Indics. She is to ‘be built in compart-
ments, 20 a8 to bring the molasses in bulk, instend of hogs.
hends as is now the custom, and will have a carrying capa-
city of e¢ight hundred hogsheads, It is estimated that this
method will make & very large saving in the transportation

of this article, and if it proves successful, will be generally
introduced,

AX avalanche of rocks recently occurred near the Watel
House, on M. Mansfield, Vi, One rock, of o hundred
tuns weight, mowed it way through the deoso timber for a

thousand feet, and only stopped within ten feet of the house
Other enormons

Liuge

. frozments roshed through the timber in va.
} rious directions, thelr loreo
B
i

bieipg shown by the large nuw-
ber of shattered and ‘

IFOstrites forest Lreeu,

A SINGULAR ¢ eclipse of the sun will take place on the fifth

f)’ \'0.‘““Nr i’ll‘\ i.. no ‘0 A than n .(h‘,'." “’ l'u. ur‘ nt

]u[“‘n“r) ‘)V ‘l” ’nh(( y!‘ 34 “r‘ x‘ “il‘ I)U l“\'
#ible except Lo eyes srmed by tele #copes, and to these only In

of course

Scientific American,

(s w ————

ever have to forego the sensation of the groat aolur nellpsn or
1809, while it be visible in many parts of the United States.

A #rarue of the celebrated Hans Sache, bootmaker and
poot, is abont to be erected at Nuremburg. In order to se.
oure the funds nocessary, for the loauguration, a lottery s
organizing under the direction of the boot and shon makers
of that city, In which all the prizes are to consist of foot

gonr.
Niews from Spain is now recelved nt Paris by moeans of ear-

rier pigeons, telegraphic communication having been intor-
rupted

Wi notles that the cultivation of silk is attracting incroased
attontion in Southern California,  Thie is right; there are no
natural sonditions wanting to make Callfornin as thrifty a
silk growing distriot ns oxists upon the face of the earth.

Tax Zouave Jacob, who made such o stir gome time since
by his mesmerie healing io Parlg, has beon called to Borlin
by the King of Prussia to treat one of the royal family.

v

Tue largest manufactory of shoe pegs in the United ﬂf.ht.co
is sald to be at Barlington, Vi. It every day transtorms 4
cords of wood into 400 bush«ls of shoe pegs.

MANUFACTOKING, MINING, AND EAILROAD LTEMS,

TR PACIFIO RAILROAD EXTRNSION ~Tho Vico President of the Unjon Pa.
olflo Rallroad has written a letter to tho Prosident of the United Sistes, 1o
which he says :=* The Unlon Pacific Ballroad Company s been informed
of the appointmentof nspecial commissdon to re-examine thelr rond. If this
commission includes all ronds recelving s milar subsidles and bonds, this
company will regard the appoiotment with satisfaction , bus If no other rond

I8 inc uded, 1t becomes eviaent tna: the Government has listened to repre-

sontations unfavorable to the charmeter of our work, and whicn Jastice ro-
quires that £abonld contradict. 1 think 1t my oaty, thercfore, to nssure

your Excellency that the Umon Pacine Rallroad 14 at least equal to any of
these other Dnes o copstraotion, appolintments, and permanent lmprove-
ments, and thatyou can easlty ascertain tnothoronghness and excellence of
the work by reference to Generals Grant,Snorman, and Sherldan, who bave
lately been over the o, and from many other eminent practical ratirond
mon. [respectfnlly request that the commission be instructed to lnclode

all toese ronds 4 the examiostion, and to repors io detail the comparative

gqualities of each."

THeNew POSTAGE STAMPS.—The Postmaster General bas Jast awarded
the contract tor the supply of stamps to the deparument for the ensoing four
yesars to the National B ink Note Company of New York. The pew stamps
will be someowhat smaller than those in use at present, but they are of a
superior style and folsh, witha povelty In desizn. Tae two cent stamp con-
tains an engraving of a poat boy on horseback In full speed. Toe threo cont
hos 8 locomouve under fall head of steam, the great carrer of our domestic
gervice. The five cent stamp contains o head ot Washlogton. I'he ten cent,
the on st of all In design and execation, has a ministure engraving of the
Declaration of Independence, exevuted with such dellcacy and preclsion
that the picture suffers nothing ander nmagailyiog glnss. The twelyve cent
stamp hos an ocean steamship, and the thirty cenchas o fingly exccuted en-
graving ofthe sarrender of Jurgoyone, Wnen 1t J2 considered that over a
mithon stamps are issued daly the importance of tois contract 18 at once
evident.

Mr. Jason Clapp. a well known carriage manafactarer at Pittafield, Mnass.,
died at his residence on the 10th fnst., at the age ot 85 yedrs. Carrlages of
his make have been sent to Germany, ond to the Kink of the Sandwich
1slands ; and the very veantifal one, preseated to Preaident Pleree, while in
the Presidential chalr,by the cltizens of New York wasbullt by him.

The caunon foundery of Krupp, in Essen, Pruosia, extends over 820 acres,
246 of which are occupled with buolldings, It has 12 miles of railroad, 6 loco-
motives,150 wagons,and S0 horses. There are 9,000 jets of gas, consuming about
five millions of cupic feet perday ; 10,000 men are employed in the foundery ;
1,200 at the mines and forges., The wages amount to 3,100,000 thalers per au-
num. Themotive power consists of 160 engines of 6,000-horss power each,
The dally consumption 18 15,000 bushe!s of coal, 82,500 bushels of cokXe and
coxl, and 200,000 cuble fest of water,

A bydrographle survey of Vermont is talked of.
The highest polot on the Paclfic Ratlread 15 8,262 foct above the sea.

The rolling mills of Pulladelphia pay snnually for wages the sum of

Tue only glassworks o Indians aresituated ot New Albany where larger
quantities of botties are made,

A single firm in Philadelpbia employs In the manufactare of gas fixtures 750
bhande. Anotber employs 400 hands.

The extension of the Horleon branech of the Milwaukee and St. Panl Rall-
Road has been formally opened at Winneconne,

It J& stated that the reduotion in prioos of freight over the three trunk lines
1o the West 1s theresult of genoral understanding, and 1s intended to run off
the varfons fast freight Hues,

Recent Dmevican and Soveign Latents.

Under this heading we shall publivh weekly notes @f some of the moré prom-
inont home and jorelgn patents,

CoxpeExsen.~Wm. L. Winans, England, and Thomas Winans, Baltimore,
Md.~This inyention relates o surface condensers of steam engloes and con.
slats In the moans for preveoting the surfacs of the condens rani the valves
of the alr pumps 10 suriaos condonsing engloes from belng charged, coated,
clogged, or omstrucied with grease, tallow, or other extrancons maiters

which may be garried over with the stoam from the cylinaer Into the con-
denner.

OreraTING WINDOW DLINDA ~Lovi W, Swatford Edward Butler,and John
It, Hoss, Muscatine, lown.~This invention relates to a new and improved
method of operating window blinds, whercby the same ars oponed aud shut-
ood the wmovable slats of the same are adjasted, and Hllnds are moroe secure-
1y fastoned without the necessity of ralsing the window for that purposo.

Honsxw Powen HaY ErevatTon.~Amos B, Hunt, Matteson, Mich.—=The ob«
Jeet of this laovention s to provide the means of elevating hay from the wag-
on aod storiong the pamoe in the bay or mow of mbarn (or Hviog hay from the

ack and loadiog the samo on & wagon) Ina rapld and easy menopoe with
the nid of only tso attondants and o horse or othiar deaft antmal, 1L consists
1D goneral torms of o swinglog geane or sweep bar provided with o o

rope, pulleys, and cateh aud tripping dovioes, together with other devioss
perfecting tue wholo,

BOTARY Broax Exorsn.—Loyl 1, Gobon, 8pring I, Mo, ~This Invention
relntes to certaln ‘mprovemonts 1o rotary cogines,

PAPER OUTTING MAOHIN®, ~Hoervey Law, Custham, N, J <This luvention
relatos o o now and Improved machine for cutilog papor, and s more o
pucinlly doesigned for (he use of book binders,

BEEiIve Prorsorsn,—Alfred B Johnson, Nsopun, Wik—This Invention
relates Lo n Mmple aod ceonomionl deviea Lor proteoting boohives from the

fuvored localities of which Parls is one. That ity will how-

cold of winter and the best of summor,

[Novemper 11, 1868,

Oy Oneamnn~Michasl J, Lonrrents, Leavanworth, Kamsas,—Th s
Invention relatos to a new and simpls mothod of cleacing the elilmaoys of
Iamps, and 1L eonsisia in combining tWo wires or rods with battons or handa
theroon,

Proogas or, AND CoMprostTIoN ¥onr TANNING LuaTinen. -t Zoope, Now
York alty —Tuls inven fon relatos 1o a new ranning acomporition, whioh is a0
componndea that tho leathor can ba completely tannod In s few daya, while
horatofore It took months to do 1L,

SrEAM BorLer —R, W, Homphireys, Clarksville, Tenn—~This invontion aon.
afata In forming a s oam boller of an annoiar F1og of tabe In which are placed
tubos or flues for the passags f the producis of combostion, snd in attaching
1o the same n Are-box or furnace and A amoke staok.

BUOANLPAR DERIIOR. ~J. D, Ayers, BEost Groensboro,VE,—The object of thiw
Invention 18 to provide a simple and e fective derriok for HIting sugar pans
off aud on the furnace archos. 1t aonsists (n the combipation of ong palleys
with a pan feamo, whieh 18 arrangod to slide on a horlzontal arm which Is

ralsnd and lowered by the pulleys, the aald arm fonuing & movable attach.
meont 1o arotary upright,

Wrovonrimox axn Sreen CoLomss.—George Walters nnd Thomas Shaf-
for, Piocomixville Pa<This invantion hias for (a obhject to furnish an (mproved
oolamn, which may be madd of wrought \ron or steol, which siall be firm,
rigid, strong, and neat in constrortion, adapting it tor nse Jn thoss pn fa
butlding or s.ruoture whore nestoess of appest anoe, comblued with nm
In reqoired.

ConN Praxren—~C, W, Thiessan, EMnghnm, HL~This luvention rolates to

- | suew corn planter, whieh 1180 arranged that the wheels contaln the seed

box and the dropoing apparatus, whereby a very accure and ragdlar distris
butlon of the seed 1s obtalned, The lnventlon consls In such an arrange-
ment of adjus=table slides, that work on the face of the whesl in boxes pro-
Jeeting  rom the face of the wheol, and In suob & combinstion of the snme
with a soed box seoured to the Inper of the wneal, that the reguisice quantity
of seed s dropped daring esch fall, half, or other partial revolution of each
wheel, and that such #seed 18, by such revolution of the wheel, not only drops
ped, but also securely imbedded tn the soll,

ReArmvg Macnne.—~Miletas J &ine, Long Glade, Va.~The object of this
invenution 1s to provide o slmple and more efMcient means for removing sod
deponting the gavel. '

COMBINED VISK AND ANVIL ¥oR CIRouLAR SAWS.—Dayid Huffman, Luray,
Va.—This invention conxists of annnvil and a vise combined, in & neat and
portable shape for the purpose of troating saw teeth,

GATE YORr S0UTTLING Suirs.—John Iiall Maratfield, Mass,—~The oljeet of

be opened for the purpose of seuttling shem, an1 woich cao, afterward, be )
resolly closed, when it i desirod to pump ont and ralso the vessel,

fuvention I8 to farnish a rot<rysteam ongine which shall be simple and cheap
o cons'ruction, and shall economize the power of the steam to the greatest
possible extent,

Cas BRAKE~W W, Babeock, Harmar, Ohlo.—~This Invention has tot its ob-
Ject to furmish & more simple and power'nt car brake nun any hlnm'&o cm-
ployed, and to this end consists in a pecaliar comoination of the scrow ﬂ!ll
a togezle-joint lever whereby the brakes can be at any time applied oy schﬂ‘
wito 80 great force as to instantly stop the wheels,

MoLp Brackiya Maomixe.—Ben). 8, Benson, Baltimore, Md.—~This mm
tion 1 an Improvement in machines for bluk-ug the molds nml n wtlnx

thrown azainst the walls of the mold from among. u:e hmtles ot the b}ush.

10 a new and improved prioti g press of that class In which the m Is
or luring a single passage of the paper thronzh the press.

invention relstes Lo a new and improved cora plauter and caltivator,

-t

lates to & new and Improved cultiyator and it consists lon noyel construe-
tion of the same. whereby the device may be ased In noughormmm
without the Habllity of breaking or inlnnuz 1t,

TRACE FASTRNING.—James Brown, Mattewan, ¥, Y,—Tbis invention has
for its object to furnish an improved fastenlng for securing toe trages 1o the
whifletrees, which shall he s‘mple in construction, easily attsched and de-
tached, and not liable to become aceldentally umcm.

WASHING MAOHTNE.—E. F. O'Nelll, Prarie du Ohlou.wxs —'mummu
bas for ita ohject to furnish an improved wuhlngmwh!nudnlple meﬁn
struction, easily operatea, and effeciive in operation, dolng ity mthttr
and well, ana in such a manner 8§ not to injire the clothes or break the
buttons.

Bur Hixox.—Lorenz Maschauer snd ernnknmb mlm%,—

olass which are provided with s romorabloor uuwnmnmmm uunit'ou
door, shutter, or gate belng ushung without unscrewing ‘eltber leaf of the
urs.

i PHOTOGRAPHING Roox.—eoorce K. pmcor.sum.m.—mmmm
consists In con-rructing a room oOr apartment rorphompm:pnrpgnm
sach s manner or of such a form that tho nno(ll‘ht m:unp laced
within sald room or apariment will be reflected and upon.
person or object to be ph owmhcd. %0 that m:bnognphlnc luz be

faily performed at nigut by artificial lght, or otherthan thay ot’thp ,

A Y

lates ton new snd usoful improvement in graln aris,

SWAGE FOR UPSETTING SAW TEETIL~ Warren P. nmer. i(ev ’Zﬁ;ﬁﬁr*
This invenidon Toiated to & new and tmoroved swage for upsetting saw

tho same time spresding or cxpnndlns the odzes of the |
wldm 1o fosare & freo cut of the uw aud the mdl"'

nmnke them stropger and more dnnblo In coumuonm
fn use.

Sonpor DEsx.—John Hoaloy. mmno.

strong, and durable, and whmuhtll lwf
Justed for use a3 & doak, table, opmt dw

.‘-v" D

Isfactory In use,
BOLDMRING GALVANIZED Wmi i

This Invention bas for 1t objeot ¢

vanizod iron, #o (hat the older may mhﬁ*oﬁ N\

the seam porleotly ught. s .__w‘.‘,,_. ra
o

Brnixa,— Froderiok Cajar, Xw‘
tn cons raoting the spelogs of mnm-&‘uﬁ(d [
ALEIA O B L0 TR0 mmia MM qn I“ : ;

COMPOUND YOI mOlumo!'_Eun
wood, New York my.-'ruo abjoct of tls 1tvs
bl hale dresstog, waloh will hmm“;_..m
growth. 1% mbmxmnuﬂ bnu :
lialt whera (e the sam “
the hatr romclu nre not oompu y

Anmoui. Lisn.—(oo. B, H an
in the eonstraction and m;‘n.“ “ 1
Movemorts aro ’NQM|bN\ ,
operoting tho knes jolok.

“his Invention ik to construct and attach to vesscls a gate which can mdily -

Rorany Exaixe—~Geo. W, Goodwyn, Petersburg, Va—~The object of this

metallic pipe, and consists In n now arrangement of the mocbnllm bx wmh -

PuisTiNG Press.—Royal Cammings, Newport, Vi, <This iovention relates

printed trom a continuous roll, aad ooth sides of the paperat ona bymﬁou. ‘
CORY PLANTER AND CULTIVATOR.—Charles Dyer, Coxl Ran. Ohlc.‘-ﬁ!h;

' CurrrvaTor—Jacod H, B. Kel er, Chambershurg, Pa.—This {oventor re-

GurAary Dris.—Jobn T. Lynam, Jelmonvh[o. tnd.-rhu lnmnéi u-

toeth, biinging the catting edges of the same wsmmwmﬂw_ 3
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ner ﬁoox-mom Richards, Rlonland Conter, Wis,~The object of thi%
Anyention 1s to provide a brace or,bit stook the handle of which Ia extonsible,
_for obralning'more loverago whon the rosistanco requteos it This in oocom-
“pllshed by forming tho stock In thres separato plooas and § usiting thom In
‘uol i manner thas the geasp or bandls oan bo oxtendo st will,

AFPARATUS POR ToLLING Guarx,—Wm, 8, Wideer and Wm, M, Reud,
ril_l‘r'_!_ljrld.-.lo'n.-‘rhh vention conalsts of a rotatiog tonnal provided with a
APONL AL may be ndjusted to the same fractional portion of tue suriace of
the mouth of the funnel as too fracvionnl part of the grain to bo taken,
which 13 arranged 80 that the graln must pass through it whilo it 18 i ro.
tary motion, whereby an amoant of graln equal (Lo the fractional propor
fion of the spout to the fannel 1s diverted from the main portion and turned
Into & sepurate channel,

Trams vonr Gagixa MinistoNes.—Thomas R, James, St Louls, Mo, —The
nature of this mvention rolates Lo Improvements o apparatus) for traming
or gaging tho fees of tho appor or ranning stones of grinding mills, and It
conslsts In providing a teawa brost whioh may be secured to the stonoe by
tho ends of the same belng wedgod into the recosses provided for the drivers
having 4 central openfng shrouch It vertioally, provided with set scrows
wherein s shaft may be ot with its lowoer end restiog In the socket on the
bail of the stono, whereby the said shaft may bo nleely adjusted to n position
exaotly parpendlinlar 1o the face of the stono.  On the upper porion of the
sald anaf® may be arraoged n swingiog arm which 1s providea with one or
more 3!5_0 polnts,

STATION INDIOATORS ¥OR RAILWAYS—ElUhu Spencer, Ottuawa, Canuda,—
This Invention relates to certala nsw nod useful lmproveimonts (o statlon
Andicators for rallways, whioh lmprovements are moro eapocially appllieabdlo
10 an Impleatent for the above purposs, which was patented by whe presont
Inventor December 21, 1867,

LOCOMOTIVE SMOKR-STACK.~J. A, W. Justl, Savaonah, Ga.—I'he object of
this invention 18 to provide s locomotive smokestack with such  detalolog
“doyices that no coal, oinders, nor sparks, can pass through, and with the es-
‘caping smoke, while the draft 1s not o the least lmped d.

GuisT MIiLL.—Bennet Whitney, Now Bruoswick, N. J.—The ohject of this
invention 15 to s0 construot & grist mill that the upper stono will bo allowed
1o swing in either dircction, and can at the Jsamo time be adjusted up and
down ; that no meal cAn escape throngh an upper opening in the carod; that
tho whole mechanism oan be easily taken apart, witnout alsturoing the bot-
tom of tho curb, and that the hopper aud Its shoe oan be arcanged on either
side of the mill, 88 may be desired. i

Erastic Rontem.—Allen Magowan, Boston, Mass.—The object of thls
fnvention 1% to produce a roller for wringers and other machinery, on which
the elasiic will notslip on the mandrel, and which will be also darable and
goft. The Invention consists ehledy n forming an elastie core, by dipping a
string 1vto Higuld raw India-rabber, and in then windog the string tnus sata-
rate: around the mandrel. Thus a strong elastic core Is produced, which
will not siip on the mandrel, especially if projecting arms are formed on the
mandrel. The Invention also consists 1o the use of longitudioal tubing for
winding the roller on a square handmill.

Grary CreaxEnr.—John E. Anderson, Bolling Springs, Pa,—The object of
this machine is to accomplish the cleaning of graln fu the most effective and
mmct manner, and with the fewest and shplest arrangement of pares. It
cousisis, In genoral terms, of a scouring wheel, revolving with hizh speed
cnoonleﬂnlm enrering grainand agitating It, thereby thoronuhly loosen-
ing it from the chess, and cockle, aud chatl, The grala is then dellyered from
this wheel, upon an inclined screen, when it encounters a blast ot sir{rom a
revolving fan wheel or blower, located withio the genoral frame of the ma-
ehine, snd immediately below the sconring wheel. Thoscreen 1s not e plane
snrface heretofore used, but is corrugated in the form of steps runnlog
Mhqu_lrewon of the blast trom the fan wheel, so that the Ker-
‘nels of cleaned grain will cateh against the corrugations, and be retalned
from being blown out with the chatl,

LooxM.—A. W. Silyls, Birmingham, Iowa.—Thil¢ Invention relates to im-
provements In hand or power looms for weaving cloth, and it consists, irst.
in an lmproved sutomatic picker motion; second, in an improved arrange-
ment of harness operating mechanism ; and, third, 40 ap automane take up
spparatus, whereby a very nearly unitorm featlon 18 mafntalned on the cloth
by means of & welghted take up lever, #hich is operated by the lay.

THACE FASTENING.—F. W, Dean, Tremont, IiL—TIho object of this inven-
tion 18 to provide a slmple, efficient, and cusily operated traco fastening. It
consists of & liok binged to the single tree in such a maoner that 1t will hold
the trace from slipping off from the pin in the end of the single tree, and
masy also be moved away from the pin when the trace Is to Wbe_slipped over
the pio.

CAXDING MACHINE,~Charles F. Morrison, Rifton Glen, N. Y.—Tais lnven.

+lon consists in providlog carriers to receive the wasteitbat falls from the

feeding rolls, main card, snd doffer, and carry it 1o a siripplog roller, where-
by it s returned to the carding rollers again and reworked.

Haxxen Harouer—T, 8. Cofin, Huarriugton, Malne.—~The object of this
inysntion 1y to provide a simple and conyvenient tool. It consists ot a ham-
mer Laving short claws, and & socket extension, all of one contipuous plece
of metal, 1o combination with & hatctet bade fitted to screw nto the upper
part o1 the chamber ln rear of the claws. By ths construction the hatchot
blade is removaole at will, or may be turned at right anzies to its usual posi
tion, to enable the claws (o catch e head of a closely ariven nml.

Fiurer AND HeaTeR—B. B, Fenner, Urbana, HL=Tols fovenuon conalats
in placiog within the boater pleces of cast Iron, by the presence of whieh 1o

the hester the lme, which s 1o s Nald state, will at a certain degroo of hoat
become crystallized and adhero to the pieces of iron o u great extent. The
beated water 4 thon passed through a filter which separates the balance af
the lime,

COMPOSITION EON BUMIAL Cases,—J. B. Hathaway, Weafold, N, Y.~Thia
nvention relates b improve oonts 1o burial cases, and conslsts of an -
Jproved compositton of matter (or coustructing the same elther wholly or In
part, or for ornamentung the samo,

lﬁcnn you TWIsTIXG JACOK BaNDs.~J, Colller, Morencl, Migh~This
inyention consisty of an errangement °f rolating hooks and s statlodary
hook for twistiog the yaro, whilen are automatically thrown out ot goar when
the yarn hins heso yuficlently twisted; also A yielding twinting hook to which
mym are tranaferred from the stationary hook to be fnally twisted to

er.
”'::vm—o.ﬂ. Newton. Ediburg, Mo ~This inveation conslats of a ball
valyo, provided with cavitles Lo recelve the clodor, arraoged on & rotating
shaft having o vertionlly-sdjustable bearing whereby It oD bo raised and
lowered to ba rotated for tho disctinrie of the cluder, and also Tor regulating
the passagge of sir to the Ore.
consats 10 a novel manper of securing the bottom fn the basket,

-
unr H -— Shopard, Now York clty .~
AVPRNING PORCARRIAGES —Epbralm
'l':l lnv‘:n'uzn relates 10 6 nOW Bnd Improved Curialn faalcuing LoF oATFIAR S,
wb:nby a onrtely way bo readily fastened aad onfastened, snd be Armly se
curad n porition when in A fassoned slulo.

L Thls Invention rolates to

vLxy Courryayon,—F. i, Tosten, Adas. B,
Q’:uw‘amx B proved sulky cultivator for cultivatlig erops grown in hills or

Ariile,

Sriunvr.~Jobn Bond, Versallles, L ‘The object of this Invention s (o
yide an lmproved stlrrup with ap oschilating bottom thatahall be more
agroeanie o e rider, and whics will, 1 case the rider Is thrown froqa the
horse tenally apen any olaot Kuge liis teet. I' wldo copsista In providing »
-m;'lu‘ (001 PIECU A0 CONNOOLed Lo the pendnnt straps as 1o becomo dacon -
:neud when by WDy Causn they are spread outward samiciontly, and for

whilgh purpose thoy are made sutielontly flexible,

AATUS.~ J. 0, Byan, Chieugo, 11 ~The object of this

WASES l::':,“::yt::m apoarstus for lenling water ana olrculabing e
l“'mwnm.“.’wg groaieat amount G stesm et Or hot water from she lre
:::::,:’n." atoye, 1t s designed more particalarly for shop and household
wne,though 1t bs equally spplicable fu slinations where it s dostrable to econ

5

Seientific  mericun,

mize fuel and utilize the hest of one stave for warming othor parts of the
bullding.

HAY BEugvaTon.—F. A, Crane, Zanesviile, Ollo.~The object of this inven
ton s to facklitate the operation of Hiting hay from the wagon and dischinrg
fng It into the hay mow of & barn, 1t also conslsts of o plank or board pro
vided with intornal ralls afixod on each alve of the lower edge of tho sald
plank, snd on wineh a hanging truck and 18 accemory apparatas travuls 1o
and fro. The bungiog truck s provided with pulloys and rollers, aud o cateh
lover, the latter nelog so arranged with reforence to the nocessory parts of
LLo apparatus, that the track will bo held stationary untll the hay Is Wfted to
tho proper bight, when the cateh lever will be Lifted, and the trock with s
susponded load of hay will be free to bo drawn along tho ralls to a position
over tho hay mow inlo which the hay s to be dlseharged from tue fork.

Dre Hive.—Denjamin Leckrone, Somerset, Ohlo,~Thixinvention relates to
severnl improvements in the construction of bes hives, whereby the eotrance
of the bees to, nod their movementa and operations In the hives, can bo per-
feotly regalated aud controlled ; and whereby the huve can boe more conyeni-
ently bandled, and will bo better adapted to secure tho health and comfort of
the beds, than noy bitherto in uge,

Hot Brast Funxaoes.—P. and B. Hoop, Berlin Cross Roads, Ohlo,~This
fuvention consists In passing the blast of air to be heated for fanning the
Namp of o puddiing farnace through o sories of nollow rings placed one
nhove another, in o chitmooy, the pro ‘ucts of comb stion beoeath rising
through thoe rings and the blast clrealating In too rings one after another,
pala riogs belng connected by moans of ploes for the teansmission of the air
gorrent feom ane to another, which pipos pass outslde of the chimney, and
are arranged 1o be romoved und repluced at pleasurao.

Honse HAY RARR.—Solomon C. Brinser, Middletown, "a.—~This Invention
consists 1n loeking the head of o horse hiay rake by means of a simple togele
arrangemont, in such a manner that it cannot rotnte Lo any degree npon ity
bearlogs, but 1s compeliled ©0 bear the taeth steadlly forward without ehnoge
of elevation, as in rislog over even groand ; also, in converting the before-
mentioned locking mechanis fnto an arrangement of parts for tripping the
rake hend to avola atones or the ronghness of nnoven sarface, rald tripplog
arrangement belog operated by means elther of & hand or foot lever.

Answers  fo Govvespondents.

CIORRESPONDENTS who expect (0 receive annoers to thewr letters muat, in
all casen, yign thelr names. We have @ right to knoto those who seek in-

formation from wa ; bexides, a9 xometimes Aappeny, we may prefer o ad
dress the correxpondent by mail.

SPECIAL NOTE~This column iy designed for the genoral interest and in
struction of our readera, not jor graxullowv replies o quextiona of a purely
buxiness or personal nature., We will publish such inguirics, however,
when paid for as advertisemets at $i1 00 a lne, under the head of ** Bust
ness and Personal,'

S Al reverence to back numbers shouid be by volume and page.

J. M. C., of Pa.—Your suggestion about the use of a current
of water pasang thronzh 4 tabe to assist In propelling a bont 13 yery old.

H. F. R.—We know of no good cement that will resist water,

and which 15 adaptod to Join Zlass and wood, thatis at the same time elas-
tic to any extent,

J. N., of Ala —In our opinion the statement that common

salt put Into a Kerogene lamp, will prevent the exploslons which often
take place in the ase of bad oll, is Incorrect.

J. R., of Mo.—We advise you tosend for Henry Carey Baird’s
catalogue, of which we give a notice this week. By an examination of
the cont#nts of the books as thereln descrived you will be aple to moke n
Judicions selection of the books you need.

R. M., of Mo.—The star you see is called Aldebaran.
1t 15 in the constellation Tarns—the oull. It forms the eye of the ball as
plotured on astronomical maps, Itis o star,mot a planet. The glass of
whicn you speak will not probably enadle you to see the rings of Saturn
much less his sarellites, You can, bowever, see inte. esting objects on the
moon’s surface with it and also the moons of Juplter

JAMD., of Mass.—*Why will a small dry needle float on the
surface of water?"™ Water altaonzh a hqufd still bos 8 certain amonut of
cohesive force. This force 1s sufficlent to prevent the breaking of the sur-
faco by the welght of a small needle proviaed i1t be dry and la'd very care-
fally npon the water, *Whay will smoke from a locomotive form rings as
it issnes from the emoke stack 10 damp weather 2" The dampness of the
wenther has nothing 1o do with it except that thore 13 spt to be less wind
{n damp weather than in dry, and the smoke 18 more apparent. Gaseous
volumes puffed suddenly from the mouth of a tubo often assume the form
of rings, common examples of which are the smoke from a cannon Ina

still morning,or the riogs of tobacco smoke projectea from the month
< beld 1o a proper manner.

A. B, of 5t Petersburg, Russia, sends us a paper on boiler
explosions combaring one of the theories of Mr. Norman Wiard -that of
unsqual ' emporature,~For u not)jve Russian the lotter, written 1n English,

Is very erealtable. but the ideas advanced are neither new nor useful ; they
have been more than once pabluhed lnoor columung,

B. C.,of 8§ C.—Your theory of belts is valucless. Belts
cannot, In aAny way increaso power. They are only the transmitters of

power, and as such, standing between the sourco and the result, necessary
ovils.

J. P, G, of R. L—=The amoant of surface of & pulley em-
braced by a belt Is not an essential element of caloulation in estiuatiog the
amounnt of power It way traosm't, A belt that merely Impioges upon a

polley may bo as eifective as though 1t came In contact with two thirds of
Its elrgumferontial surfios,

W, M L., of Mass,, asks if' a thread of & pitch eight to the
ineh wonld boe too * heavy ™ for o throe quarter ineh shaft, Lf ho means a
Holt to reatat o straln or for seouring Swo portions of A structarg, suoh a
grade would updonbtedly detraot frrom s sreangth 3 bat (8 mignt be ased
In some coses, sa for a worm or s feed, A three quarker tueh bolt shonld
not recelve & hoavier thread than ton 1o the inch, Bee artioles 1o bhaok
pumboers of the SUAENTIFIO AMENIOAN relative to tho Amerloan systom
of bolts and nnts,

B. I, of Tenn.—Stone drills should not be finished by the
Mo before hardening. Wo Konow 1L s 4 common peagtioe, and thas cold
chilgeln aro somothines so prapared. Too practice s, in althor case, not Lo
bo revommpnded, The grindatone s tho proper ol Or the purposs,

B, I, M. —=Yellow rays have so actinie offect upon sensitive
plates § henco photographiors ase deop yellow ginss throogh whioh to ad.

mad Db into thelr operasing rooma,. O laes s the bost thaterial for tho sen-
sitiang bath,

T, D, of N.L=The booyancy of your immersed buckets is
the satee whather open of olosed ; thede position hiss nokthing whntayer 1o
do with the roo with wiieh they serk tho snrleoe,

W. J, of Nebraska.~ o expuriments yot tried give data for
AU ADBWOE Lo your guery, An axperimoent anade with napooisl view 1o de
termioing It wontd be of value. You oan eually try 18 Or youmelf, aud we
shounlildl be glad (0 learn e resalt,

W. W., of Ohio,~The substances used for rendering clothing
WALRrpro o, wre elihor oralnsey o palnt, ar varnish, very Bable toor 10k
or whiat Is much bettor, tnalarabb e disolved 1o bobie, For this pue-
pode prre rabber I roguired, SOt OMOF procedsss nra ussd, but would
not bo avallable 1o you, nd they ar olithur Kept o meoret, or are eXpansive

J. DL G oof Moo~ Can the boaring of s shaft ol wronght tron
A% Inchies 1o Mameter, I ound o be turoed sHgbily 100 sall, bo made &
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good Nt by heating It in a common biscksmith's fire and allowing it 1o
0001? Second, Can a locomotiys driving wheel be pulled on tight onouh
befors the tire 1s on with an foch aod one elghtn bolt nnd s 84 ot wronel,
supposlng the taper to one sixty-fourth of 1nch.” Auswer to both questions
No.
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NEW PUBLICATIONS,

GrNxERAL Prosrems or Lingar Penspective ov Fonu,
S8iapow, ANp RerrLeerion. By 8. Edward Warren,
0. E. John Wiley & Son, No. 2 Clinton Hall, Astor
Place, New York city.

We bave betore had oceaslon to refer 1o the publications of Mr, Warren,
and his abl fties as un Instractor, and always favorably, His published opin-
\ons sro recelved throunghont the country as declsive, and his hooks are the
toxt hooks of thestudent who desires to become nequaint«d practically with
the prineiples of tho sclonce and the prastics of the art of geometry. In
thix, hik Intest volame, Mr. Warren has fully sustained the characterstics of
his former publications and lald onr students nader addition «d obligations.
Whatsver he dors, either as an 1nstructor or writar, ne doas well, and he has
already madeo lis name the synopym for exactness, as hils labors as a teacher
have made bim succesafal,

Tae Trorrixa Horsg or Americs; How to Train and
Drive Him. By Hiram Woodrufl. Edited by Chas. J.
Foster, of Wilkes Spirit. J. B. Ford & Co., Printing
House Square, New York city.

All who ever drove or owned a horse, or wittessed a trisl of spned with
any gratification whatever, will be interested (o the book whose title woe
have given above, To Rooert Bonner, we are told lo tho dedication, oclonga
the credit of Instigating the rreparstion of the papers which form the body
of the book, the reminlscences of Mr, Hiram Woodrafl, whose oplaion on
liorses 1s received as aathority the world over. Mr, Bonner has offered an-
other proof of bis interest In that noble animal, the horse, beside his por-
chase of thoe fastest troteer In the world, by Lis suggestion of this coliection
of Woodrnfl"s lostructions and remuniscences. A veey Ufe-like and correat
vigoette of the great horse tralner embellnbies the volume. Al who are in-
terested In horse flesh shonld procure this book.,

CATALOGUE OF PRACTICAL AND ScIexTiFic Boors, Pub-

lished by Henry Carey Baird, Industrial Publisher, No.
406 Walnut street, Philadelphia.

Io this catslozue over one huandred aod eighty difforent departments of
science and the ars are represented. Mr. Henry Carey Bard Is probably
most extensive puablisher of such books 1o the Unlted Sty ey, and his c3.a-
logus will be of value to all sach as g3k & guide for the selection of books
saapted to thelr special wants, either as manufucturers, eagzinsers, inventors,
or mechanics. The public.tion of tha contents of cach book ennmerazed In
the 15t will evablo any one to Judgoe of 185 value, The catalogue t5 g=nt Iree
of postage upon application,

Business and Personal.

7 ke chargeforinxeriion under this hzad isone dollar a ime, Jf the Notices
exceed four Uney, un extra charge will be made.

Bradley’s games and house amusements are for sale by all
booksellers and toy dealers,

Boston safety faucet, self'closing. For wash basins, hopper
water clodets sinks, unnosly, and water {ars, Specialiy adapted for depots,
steamboats, botels, publioc bulldinzgs, and all places whers water moers are
used. Joseph Zane & Co., 51 Sudbury st., soston, Mags,

Four patents for sale. Address F. Van Dorlen, patentee,
Adrian, Mich.

Wanted—a foreman in a wood shop near New York city, in
which 81X to eight hands are employed. Must be accustomed to the nse of
wood working machinery on hard wood, Address box 8173, N.Y.postofice

For sale—patent right of McCreary's carriage clip, illustrated

No. 13, present volume, Scientific Ameriean. Address T, MeCreary & Co.,
Matteawan, N, Y.

C. J. Fay’s patent water-proof roofing, Camden, N. J.

For sharpening all kinds of woodsaws, bevond anything
heretorore known, inclose S0¢..and address E, Roth,New Oxiord, Pa. Thon
sands of mechanics now use It

Painters’ Manual, concise, comprehensive, and practical.
50 cents by mall prepald. Jesse Harnoy & Co., 119 Nassan st., New York.

For solid wrought-iron beams, ete., see advertisement. Ad-
dress Unlon Iron Mulls, Pittsbargh, Pa., for Lithogmph, ete.

Peck’s patent drop press. Milo Peck & Co,, New Haven, Ct.

For sale—a complete set of the  Scientific American, neatly
bound In ) mor., with marbled sides, (91 vols,) old and new serles. Also,
odd volumes, Addross L. M, Montgomury, Box 2083, Now York.

Wanted to know where to obtain a relisble liquid meter for
reglatering petrolenm. Address H. W. Faucett, Petrolenm Center, Pu.

A. 1L Scott, Concord, N. C, has a valuable now patent for
salo,and wishies to communioato with dealers 1 patonts (u the several States.

Inventors and owners of small patents send cireulars to post-
offloe box 111, Peekskill, N, Y.

The pew hat rack.—County rights for sale,

Soend for eireu-
1ar to E. 8, Dlake, Mitsburgh, Pa.

Millwrights can make favorable arrangemoents for sale of
;uaﬂ water wheel 1 nae. Address Peekakill Man'( 't Qo., Peekskill, N. ¥

For sale—barrel muachinery, nearly now, for whiskey and
codl o1l barreld, Address postomies box 200, Clinadlnnaty, Obto,

For Blunchuard’s spoke Inthes address Bxoter Machine Works
Exoter, N, 11, !

Portablo pumping machinery to rent,of any capacity desired,

and paex wand aud gravol withoul Injary. Wi, I, Andrews & &
ALL Watur al,, Nuw York, rother,

Adamy’ air oylinder graining machioes for painters and al)
mavufetarers of paluted ware, Machine gosratutesd. Seond

Aatn =
oular to Heath, Swith @ Co., 400 West 101h si, P for gir

For desoriptive ciroular of the best geate bar in yse address
Hutehinson & Laurence, No. 8 Doy s, Now York, \ '

N. O, Bules’ pat. punchingand drop prosses, Middlotown, Ot,
L3 y

Prang’s Amorican chromos for sale gt o)

slores. Catalogues mmled free by L, Prang & oo, | respectable art

1hos won,
For breoch-londing ahot guus, address O, Parker, Moriden, O
. v

Winans' anti-inerastation powder, 11 Wall st., N.¥. 20.
references. No fosmnlng. No Injary, 13:yoars in Wies h"w':;w.m
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Y ;:“ i ﬁi‘“‘ﬁ. for Boring by Fower,
Saring y Wood by power and gaging the depth of the hole
b direction and #pecd of the auger, are not new,

- hines for this purpose have been contrived, and
o them are still in uge. They are, however, cither too
complicated or too little to be relied upon for exactness of
m&w come generally into use. The table on which the
wark i 1aid is not stationary, but must be moved up and
d'dﬁ to meet the position of the fixed bit, and in thme its
bonrlngs wear 8o that it is no longer relinble.  The adapta.
tion of the relative hight of the amuger and the stock
worked upon is very important. This
is one of the objects of the machine the
accompanying engraving repmcntra.
The manufacturers olaim thut it will
do more than double the amount of
work that any other machine now in
uee can do in the sawme time, for the
reason that the mackine is sollregulat-
ing hy means of n £mall lever, that the
workman can move without changing
his position at the machine ; the boring

LI v

.
;o
A

3

required point instantly, inscead of rais-
ing and lowering the tablo, as by
otlier machines, and that by hand ; the
workman has nothing to ¢o but put the

&4 :
i‘ timber on the table and shift it to the
o different points, and the machine does
L the work.

3 Another great adyantage over other

machines is in end boring, such as for
joint bolts and truss rods in car frames,
or any angular boring. Place the tim.
ber in any required position, and it re-
P muing stationary until finished. The
machine iss0 arranged that apy length
of snuger can be used, from twenty-two
inches down to the shortest size. The
accuracy of the machine will be at once
geen, for the table or bed is made stationary, and is perfectly
parallel with the boring bar, consequently 1t must always
bore correctly.

It i= also arranged =0 that the auger is held close to ths
timber, so that it can be seen exactly when the boring bar is
set at its proper hight. The boring bar is mov:d up and
down by means of a friction clutch, consequently assoon as
the pressure is let off the lever, the motion stops: and it is
also £0 arranged that it is self-supporting, and will not move
up or down unless the lever is applied.

The machine is adapted to all kinds of work, but more par-
ticularly to railroad car bailding and agricultural works. It
is well and substantially made, and not lisble to get out of
order, and is simple and easy to manage,

The machines are built by Hawkins & James, 193 Water
street, Chicago, Il , to whom all letters should be addressed.
; They are in uze by a number of the railroad companiss in the
country who manufscture cars, and by many other concerns
that construct work demanding the employment of the auger.
—> > —

Improved Deyice for Sharpening Shears, ctc.
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Scienfific  American,
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sharpening knives for harnoss makers, markot moen,and others,
ng the amount of bovel and of pressure against tho grinding
surfnee is entirely controllable,

Patonted June 28, 1808, by Melvin M. Morse, and M. V.
Collins, Buffalo, N.Y. All communications coneerning riglita
and the patent should be addressed to M.V, Collins, Sherman,
Chautauque County, N.Y,

— -
To PDetect Common Alr in Conl Gaw,

Ton parts by wolght of anhydrous gsalphate of protoxide of
WADZAnesy aroe lm( into o two necked Woulfl b()“ll?, and then

. i

3 1A !".]]L;E’Yl'f.f‘-ﬁ:“f*v”um X1 '
bar can bo moved up or down to any P LN e T

HOIT'S PATENT HORIZONTAL BORING MACHINE.

therein dissolved in twenty parts of warm water. To this
mixture is immediately added a eolution of ten parts by
weight of tartrate of potassa and soda (Rochelle salt), die-
solved in sixty parts of water; the thorough mixing of the
fluids is promoted by well shaking of the bottle, after this
there is added a quantity of a solution of caunstic potash suffi-
cient to render the fluid quile clear; immediatety after this
the corks, perforated of course and fitted with very tightly
fitting glass tubes, are placed in the necks of the lottle,
which should be entirely filled with the mixed fluid just allud-
ed to. One of the glass tubes—the inlet tube for the gas to
be tested—should just dip a little nnder the upper level of the
fluid ; the outlet tube, on the other hand, should only reach
half way the perforation of the cork. A very slow current
of gas is now made to pass through the fiuid, and kept going
for at least a quarter and at most one full hour. In case the
gas is quite free from atmospheric air, the fluid in the bottle
will remain quaite clear ; if traces even of air are present, a
feint coloration of the liquid will soon become apparent ; with
a larger proportion of air present in the gas the fluid will
soon be rendered first light brown colored, and afterwards m-

A cheap, and generally adaptable contrivance for the sharp-
ening of tailors’ shears, seamstresses’ scissors, '
and for the convenience of hotel-keepers,
hionseholders, and others, is needed. In cities,
they have the unreliable and periodic assist-
ance of traveling grinders, who care nothing
for the annoyance they may cause, but re-
ceive their payment for a job half done, and
know that there all pecuniary or business re-
gponsibility on their part ends. The sharpen-
ing of a blade of scissors, or of a carving or
pocket Enife, is not altogether a mechanical
process, but requires judgment in regard to
the angle presented to the stone, the gpeed of
the stone, and the degree of pressure required
1o properly present the surface of the steel,
and not 100 rapidly abrade the grinding sur-
face, These may be possibly attained by auto-
matic devices, and the contrivanes shown in
the accompanying engraving seems 1o very
nearly approach the desired end.

A, inthe engraving, is a jointed frame, suit-
able to be attached to g gewing or other table
by the get screws, B. Cisa grinding ‘whesl, ;
either of stone or vulesnite, A gage table, 8
calculated 1o be elevated or depressed to any
sugle by the set screw, D, is pivoted to the frame,
moved forward or backward by the screw, B.
in the upright hollow sheath, I
blade, while a coiled horizont

A, and is
A spiral epring
. holds & roller down on the
al spring on the'gage table Press.
€8 agmingt the back of the blade of the shears or knife
holds it to the grinding surfoce, and two uj :
guides on cither side of the wheel reg
of the blade sgainst the wheol,
that the deviee may be attached to a sewing machine snd

driven by the belt that drives the machine
sepurately as an inde

ors, hotel keepe

foot power,

and
nri;zht roller
ulate the impinging
In operation it will be gcen

; Or it may be used
pendent machine to be employod by tall-
%, honse
The blade

tious by means

holders, and others, and driven by

can be held to the stone in both direc.

Uf t}ll' rnll«.r ““d "lﬂi“;f, an{
angle by the elevation or dep

means of the sot screw, D,

| ndjusted to any
ression of the gage table by
SF g For tallors’ use the value of this
device is manifest, as it wil) ¢nal conntry tailor to sharp-

of thme and mMoney now

lll- n
en hisshears without the expenditure

80 necegsary for the purpose, I

iy cqually well ndapted to

tengely black. Since these changes of color are due to the

MORSE & COLLINS' PATENT SHEARS SHARPENER.,

P

oxidation of the salt of manganese, it is evident that every
care must be taken to avoid the presence or nccess of nccl-
dental air; the fluid in the Wonlf bottle should reach the
cork, Tt is bes! to cool the bottle during the experiment with
ice, if at hand, otherwise with very cold water; the current of
gas must be slow,

— <
Mortnr-==Dr, Artus’ Mothod,
We condense from the lron Age an account of o meothod

of l”‘n.l)ur“lu l"”rtnr. \Vlll(‘h ui\'(‘ﬂ ]’rﬂ"l‘”(' Or Ull]ml‘lotny
over the methods now In use

“Itie well known that the mortar used by the Romans
made far mors durnble masonry than modern mortar, The
modern mortar hurdena very slowly, tears after hardoning,
Qmm not becomae very tirm, crumbles easily aftor a considor
nble period hag olapsed, and does not unite well with the
building material, go that after thoronghly hardening, there
is but Tittle difficalty in romoving single stones from the top
lnyers of masonry, In investigating the mortar of old Ro-

‘of fine sand, and juost before using, three quarter part of fine

[Novemsrr 11, 1868,

man magonry, it was discovered that the mortar had for the
grontor part boen converted into silicates, which had entered
into very elose union with the quartz particles. It ia well
known that with modern mortar the formation of silicates
does not take place until after a long time, and then only in
n very slight measure, But it is just these silieatos wlhich
give mortar firmness, and ab the same time make it enpnble
of reristing the action of water, It ig to the formation of
such pilicates thay cement owes its hardness and impervious.
ness to water. Lately, Prof, Artus discovered a method of
preparing mortar by which the silicious earth is, according to
the ohemienl term, met free and the
formution of silicates greatly promot.
ed. The mortar prepared after this
method bardens much more rapidly
than common mortar, atining equal
hardness with coment, and forms no
tears while drying. It may ulso be
sceopted that it can be used under
water in the place of cement, Still,
until now, only experiments, in which
the Artus mortar has proved its excel-
lence a8 nir mortar,have been reported
to us, while of its utility in the place
of cement under water no confirm-
atory experiments have as yet been 1
made known to us, ]
“The method employed by Dr, Artus i
ig extremely simple. Take well slacked
lime, and mix carefully with it finely
gifted sand ; when this has been done 1
let there yet be added one qunarter as ‘
much fine unslacked lime as there |
has been sand used,and mix thorough- |
ly. While it is being mixed the mass '
heats and the mortar may then be
immediately used. Of course the un-
glacked lime must not be added to the
mass until it is wanted for use. During f.
the heating of the mass gilicates form
through which it quickly stiffens and becomes very hard in b
a short time. This mortar forms no tears. It resists all ac- '
tion of the water, and can therefore be used whenever du-
rability is an object. This mortar clings so firmly that after
a short time even considerable force has to be used to sepa-
rate it from the buoilding material. Experiments made with it
have yielded brilliant results, so that the writer may believe
to have colved the former so-called mortar secret. This is
what Dr. Artus writes in his quarterly periodical. An experi-
ment known to us, yielded the following result: One part
of well slacked lime was carefully mixed with three parts
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unslacked lime was added, and the whole then thoroughly
mixed. The mortar thus prepared was used in ‘building a
foundation wall, and after four days became so hard that a
pointed iron could not be driven into it ; it clung with equal
tenaciousness to the stones of the wall. After two months
the mortar was just as hard as stone. We have then, here, a
very valuable discovery under consideration, which must also
be of great account from an economical point of view, when
the high price of cement is remembered.”

It seems that experiment has not yet shown how long the
mortarmay be used after preparation or what
quantities may be prepared at once; important
practical details which we trust will be found
to form no obstacle to the adoption of the meth-
od. We hope the process will be practically
tested in this country and we would be glad
to receive accounts of the results reached, from
any who see fit to give it a trial.

— —

A Singular Criminal Case,

Sometime since, considerable excitement
prevailed in this city about the exhibition of
a pseudo headless rooster, which was repre-.
sented to be living, although its head had
been chopped off for weeks. Of course none ;
but the ignorant believed the statement, but :
the means by which deception was accom-
plished have recently come to light. One .
Henry Richardson has been arrested and held ‘
to answer upon a charge of gruelty to a roost-
er by cutting off its bill, or beak, plercing out ,
and destroying both eyes, taking a portion of :
its brain out, pulling the feathers from its |
head and neck and then ekinning the same,
after which the skin was so drawn up as to
make tho said rooster appear headless.

The testimony taken shows that the prisoner had practiced
this cruelty for a consideralfle time, ;nilthltﬁl‘(ommﬂu\
live after the operation several weeks. Richardson pleaded
not guilty to the charge, but was bound over to answer, If
gui'ty, we earnestly hope he may be mﬂ""":m“% .
gest that an approprinte punishmont would bo to serve him ;
a8 he served the roosters,

~
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A rocrery has been formed in Paris ‘°°PP°'°tthnn9—, ]
tobneco,  Bach member plodges himself toabatain, andtouse 6 )
lis efforts to induce others to abstain, from tobne ,@M; o= T
forms. The society alrendy nuumbers twelve hundred ...i;-s.:}f';‘rf?- :
burs,
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old paving stones and gas lamps of Parig to bo

Monto Video and Buenus Ayres, to beautify the!
cities. R -
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CAVEATS,

Whenever an inventor is engaged in working out a new
improvement, and is fearful that some other party may get
aliead of him in applying for a patent, it is desirable, under
such circumstances, to file a caveat, which is good for one
yea.r, and during that time will operate to prevent the issue
of a patent to other parties. The nature of a caveat is fully
explmned in our pamphlet, which we mail free of charge.

— = —
EUROPEAN PATENTS,

ilore. than three-fourths of all the patents taken by Ameri-
can citizens in Eunrope have been secured through the Scien-
tific American Patent Agency. Inventors should be ecareful
to put their casesin the hands of responsible agents, as in
England for example, the first introducer can take the patent
and the rightful inventor has no remedy. We have recently

jssued a new edition of our Synopsis of European Patent Laws,
— -

CUMPARISON AND RELATION THE ONLY CRITERION
OF BIZE,

The “mechanical eye,” 8o valuable in mechanical opera.
tions, is educated wholly by the comparison of one object with
another ; it has no absolute virtue, or power of determining
the real dimengions of any object. If it were so there would
be small necessity for accurate rules and gages, by which the
¢ye determines any dimensions. Let the most experienced
mechanic be shown a piece of say three-quarters inch iron, in
connection with other pieces of iron of one inch, and one and
Y qwfer, and of three quarters and less, and he may find no
difficulty in determining by his eye the diameter of either one
of these pieces, it béing considered, of course, that the diam-
eter of some one or more of these picces are known. Yet let
this piece of threequarters inch iron be shown in connection
with bars of from two inches dinmeter to six inches, and it
would puzzle the most educated eyo to determine whether the
threo quarter inch iron was of that gize or whether it was
geven-eighths or elevensixteenths of an inch in dinmcter.
The resson is that the eye is insensibly misled or diverted
from the object to be viewed, or mther is so occupied by the
gurroundings that an accurate estimate is impossible.

8o distance, as sll know, intorferes with the exwset notion
of the edueated eye. No two mechanics, however skillful,
will ngree, for instance, on the exact sizo of a cross on o
chureh steeple. Why t becauso there is no object near by
which the relative hight or size of the eross may be gaged.

Yot even when there are means of comparing relative
dimensions, it is sometimes difficult to determine slzo and
position. In no cese is this seen more plainly than io the
work of tlg,-pmof-rcnder who wishes to konow if s letter s
turpned, 'I“ﬂ the Jetters 8, 8, X, Z, and the figures 3 and §,
To the ordln‘b' -.l'ghc, the lower and upper half of these are
jdentienl in form and size ; but let the reador revorse them—

turn the page upgide down —and e will soe at once that thore
is n difference, so great that even the careless reador will ho
awire of it, although perhaps not nble to decide where the
discrepaucy exists or to point out the remedy. The prool
render, howover, has educated his eye to such a nicety in ns
cortaining and comparing forms in the relations of contigu-
ous objects that what would escape the notice of others
arrests Lis atlention, and he secs ut onee the trouble without

tho neeengity of reversing the page for the purpose,
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Seientific  Amevicun,

than that one may depend upon the evideneo of his senses,
especially the one of vislon, To use this correctly the eye
must be edueated, and not only edueated, but confined to the
obrorvation of a cortain sot of objects to ncquire the skill
which in the offspring of diserimination, The astronomer is
not a chemist, who ean detect the presence of the minutest
portion of o foreign element in the substance he examines by
the microscope, The sen going man, used to pecring through
long distances, would be as moch out of his sphere in the
watchmaker's shop as o girl would be with the cares of o
country on her brain, Iis eyes are ng uneducated to the
microgcopic nicetics of the watchmaker's art, as 1s the woman's
brain to the responsibilities of government,
. ‘ -

SELF-EDUCATION,

All men of distinction are self-educated men in one sense,
The early possession of what nre commonly termed educa-
tional “ advantages,” is of little value unless those who en-
joy them have in themselyes the elements without which
such advantages are worthless, Given these elements and
the “advantages " are not indispensable, althongh valuable,
Circumstances have much to do in developing taste for study,
which is the common characteristic of all thoroughly educa-
ted men., Many a young man who now looks upon the study
of books as a dry and irksome task, would, if his attention
were fixed upon gome subject adapted to his tastes and mod-
erate acquirements, entirely change his views. Without un-
derating the value of proper instruction, the fact that so many
men have been able to achieve scientific eminence without
iv, is suflicient encourngement to such as are perforce de-
prived of it, To such, and there are not a fow among the
youth of this country, we offer a few suggestions as to the
best courge for self-training. .

In higher institutions of learning it is nsual to suy one
reads Latin or Gregk, or mathematics or mechanics, rather
than he studies this or the other subject. The word read is
here a synonym for study. That is right ; to read properly is
to study in its highest sense. It is & much more difficult
thing to read than most people think., For the most part
that which is called reading is mere skimming. It occupies
an idle hour by placing a variety of images before the mind
in rapid succession, like a kaleidoscope, but like the images
of that amusing toy, each is forgotten asa new one is pre-
sented ; and after all is done nothing remains but a dim re-
coliection of a jumble of colors. Nothing definite, nothing
valuable i8 retained. But, says one, I read for amusement,
and =0 long as I get that, I wish nothing more. To him we
reply that our suggestions are not to him, at least until his
tastes are radically changed. Only this much we will say to
him ; he greatly mistakes if he supposes that even the high-
est degree of amusement is to be obtained in such reading.

We affirm that when a youth has acquired the power to
read lis own language in the full meaniong of tle term, he is
nine-tenths educated.  We carenot if he has never looked
into & work on mathematics, or conjugated a Greek verb. He
may know little or nothing of the sciences, but he has ac-
quired the power to know any thing that any other mind can
know, because he has mustered the means by which all
knowledge is accessible to him—his mother tongue, Notob-
tained such a critical knowledge of its etymology as he will
obtain by a classioal course of reading, or of the niceties of
grammatical congtroction ; but mastered it in that he holds
the keys that will unlock all the storehouses of learning, He
is & mental gymnast who, although he has never attempted
to raise the heavy weights of knowledge and science, need
have no fear that he will fail in his attempts when he es-
says it.

Young men who are desirous to educate themselves, should
select elementary treatises at first ; such as treat of their sub-
jeots in a familiar manoer. Having thus selected, they ghould
get about reading them with the stern determination, not to
let a single page, or line, or word, pass uncomprehended,
Geographical nnmes should be properly pronounced and the
places they indicate carefully located, not on a map merely,
but in the miod. Allugions to men and events should be at
once followed by research into the histories of the men and
the events themselves. The writer of this article once, upon
commencing to peruse a volume found before he had got over
the first pnge, that he must read up two or three biographies,
and several other collutoral matters before he could go on in-
telligently, Bach occurrences will frequently happen, but
the labor involved must not be shirked : if lnbor at ficst, it
will soon become plensure,

The habit of fixed attention is also of the utmost impor
tanco. A wandering mind I8 essentinlly & weak mind, If
anything is unwaorthy attention, renounce it altogether, do
not nequire that bad habit of at onee half Hsteniong, and hulf
pondering, so common | and o enervating to mental vigor,
Remembor always, that fo get s not so important as the pewer
to get, Btrive to obtain strength of mind rather than many
ildigested facts.  Don't swallow facts whole any more than
you would your food, Chew and digest. Overloadiog Is ns
bad for the miod as for the stomach, therefore avold eram-
ming, BSeek to lenrn the general prineiples of selonce mthor
thun the bare detally ; the detaiis will come upon application
of the pringiples, Cultivate the habit of closely observing
ovorything yoa see. Every nutural thing Is worthy the closest
inspection, Works of art and mechanieal construotion are
good studies whether muritorions or otherwise, If good, seck
to know the olements of thelr worth ; I bad, eritielse their
faults, If your tostes inoline to any particular fiold of study,
lot them run, Don't seek to stop them, You will suceeed
best in that fleld, Above all, avold the pernicions habits of

listlessness and daydroaming, and remoembor that the chief

There 18 vo fallacy 50 fullnclous, no saying less an axlom, f attribute of genius, if' there is anything can be called genios,

in the disposition to study anywhere and overywhere, with or
without book, to think not hap-hazard, bat to think fixedly
and connectedly npon what you will, Yon can study while
you are working at a vise, or at the lathe, or pegging o shoe ;
but it must be thought that is subjeet to youor will ; kept
within preseribed bounds, or it becomes the day-dreaming
which we have cautioned you against,

Lastly, while we donot condemn indiscriminately the read-
ing of works of fiction, we assert that until you have ripened
and improved your tastes by a different class of literature,
you can not be judges of whatis good or bad in fiction ; #o
that if you read such works at all, you ghonld do it under
the direction of some one who is competent to adviss you
what is meritorious and what is to be avoided,

— -

“GOLD! GOLD! HARD TO GET AND HEAVY TO HOLD.”

The above line was written at a time when the sources of
gold were less numerous than at present, when fewer men
were employed in digging it—when the supply was very
much less than now. Notwithstanding, gold is harder to get
now than in Hood's time, and still harder to keep wiaen got.
The reason for the firmnpess in the price of gold seems to be
& universal topic, just now, among papers devoted to finance.
Very little light is thrown upon the subject by the cssays
which we have perused. The fact that the supply has large-
ly increased, is urged to show that present rates are too high.
The collateral fact, that gold is used up very slowly, at best,
by wear, losses at sea, etc., is also strongly urged to prove
that there must be a Jarge increase in the amount of gold in
circulation,

The gold fields of California, Australia, Colorado, Idaho,
and Montana, have been successively developed during the
last twenty years, and have poured an enormons smount of
gold into the general current. Since 1850, one billion of dol-
lars’ worth of gold has been mined, yet the relative value
of gold to other precious metals remains essentially un-
changed, 1

It was predicted, ten Years ago, that the price of gold must
become permanently depreciated by the large increase in pro-
duction. To-day that prediction remains unfulfilled ; yet to-
day the prediction is as confidently ressserted, as it was ten
years ngo. The quite general distribution of gold, in moun-
tain ranges everywhere, is an admitted fact. At present, it
is only profitable to mine for it under circumstances of com-
paratively little difficulty, so that many large deposits remsin
unmolested. New deposits are constantly coming to light,
so that the supply annually increases rather than diminishes.
Accounts reach us of mines of extraordinary richness in South-
ern Africa. The mines of Italy are just beginning to pay,
while the mines of Frontino snd Bolivia seem to give speci-
mens of remarkable richoess.

Are, then, the predictions of which we have spoken about
to be realized? We think not. Wa believe that, in 1878,
gold will be found to have still maintained its relative value,
in spite of the large amount that may reasonably be expected
to be taken out before that time.

Briefly, our reasons for this opinion are these: First, gold
is a commodity as much as irop, and is subject to the same
laws of supply and demand. Second, the demand has in-
creased, in the past, and, we are confident,will increass in the
future as fast or faster than the supply. The uses of gold in
the arts are increasing in number and extent. Compare the
number of gold watches, the amount of gold employed in
jewelry, dentistry, gilding, bookbinding, ete., with the same,
twenty years ago, and it will at once be evident that the de-
mand has increased without resort to statistics, The population
of the world is increasing, and, more important still in its ef-
feets upon a demand for gold, is the rapid march of civiliza.
tion, and the consequent spread of a taste for general orna-
ment, in which gold is so largely used.

Here we have elements of increased demand to compensate
for increased supply. Those who only think of gold as cur-
rency must of course bé misled, in their opinions upon this
subject. There is probably far wore gold in this country to-
day applied to ornamental uses than exists in coin. Nearly
all above the Towest walks of life have more or less of it upon
their porsons and in their houses. So long as this is the
case, 50 long as population continues to increase at iw present
rate, and civilization ndvances, so long will gold maintain its
standard of value, If indeed it does not rise above it.

— <>
EXPANSION OF ICE,

A digcussion upon the expansion or contraction of ice by
the seiion of cold is exciting much interest in Eogland, both
on account of the subject ltself, and the high suthorities
which are parties in the discussion. Prof, Tyndall takes the
ground that it expands.  Other emineot philosophers dispute
the necuracy of the experfment from which Dr. Tyndall draws
his conclusions. The experiment is as follows: Around
nicely fitted blocks of ico ho place: banda'of east iron ; upon
submitting the whole to the action of & freezing mixturs the
bands soon burst with o loud report, Those who doubt the
correctness of Dr, Tyndall's conclusion, argue that the ex.
perimont does not préve that jee expands, as the contraction
of tho iron is suflicient to seconut for the bursting of the
bands, They farther confirm thelr oplofons by the fuet that
the leo whick forms upon the surfacs of the British American
Lakes,often 1o a thickness of several inches during a singlo oold
nighr,willupon the recurrones of sovere cold, crack open wlddj‘.
This s thought to Indieate contraction instead of oxpansion, 1t
certulnlysecms thut the experiment of bursting fron ﬂn@-bj.m
rofrigeration fa not altogothor conclusive of the oxpanﬂon ngg,
wiill withough it may be defective, wo are lnolined to the opinion

that ico does expand as the temperature diminishes, If such
shoald be the case,it appears to us that it would oasily be doter.

e S ———

- — -
PR WY P -

o -
FOW PP W it 3 1 g Pt g w

St N b S — e S P S - —







