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Improved Dovice for Measuring Power In Trans-
mission,

The advantages of a relinble dynamometer have several
times been commented upon in our columns—something that
would show the anmount of power transmitted at all times and
under all circumstances. When the objeet is meroly to ascer-
tain the amount absorbed or required by a single machine, o
geries of machines, or a line of shafting, or the necessary
menns of transmitting .power, a temporary attachment of the
power measurer will be sufficient ; but there are cases where a
permanent attachment of the device is desirable. Such are

all eases where the users of mechanieal power are hirers, and
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NEW YORK, JANUARY 1, 1369

outer arm of the bell crank, aud the other at right angles to

it, roceiving near its upper end a pivot passing through a
gwivel hung to the rim of the fixed wheel, and having its ex-
tremo end pivoted to o stud fixed on the inner gide of the rim
of the r-'«'uiving |»ll”l'_\'. It will be seen from this llv;:‘-:'i!.linn
that the strain of the power received through the belt on A,

;83 per Annum
' [IN ADVANCE)

especially adapted for spinning frames, looms, éte. ; another to
be connected by belt to a line of shafting, or any kind of ma-
And one especially adapted for testing turbine water
wheols, to which it is easily applied, with but comparmtive
smnll expense.

Patented by James Emerson, July 7, 1868 ; whom address

chine,

will necessarily react on the levers, and, through them, on the | for further particulars at Lowell, Mass., Postoffice box, 582.

fixed wheel, which may be considered nothing more nor less
than a support to these levers in sustaining them in position to
connect the loose receiving pulley with the shaft.

—
Supply of Iced Water to Paris.
Every onc who has visited the cafés of Paris must have ob-

At B it will be seen the levers are connccted by pivots with | served the carrafes erappees, that is to say, water-bottles with a

the sliding collar, in the annular groove of which is scated a |
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pay so much per horse power used. The method of guessing
or averaging, based on width of belt, size of pulleys, and
weight of shafting is hardly accurate énough where the cost
of produoction of power is felt, us where the power is supplied
from « steam engine, ora water source liable to diminish in
amount, or fail entirely. The dynamometer should also be so
shmple in constrnction, and 8o exact in operation, as to be
readily understood, and afford no possible or justifinble cause
for controversy between hirer and letter of power. Such is
the design of the device herewith illustrated. We have scen
several of them in use, and from inquiry have ascertained that
their performance was satisfactory to both parties. This fact
speaks loudly in favor of the machine.
It is very simple in construction, and direct in operation,
The pulley, A, i8 loose on the shaft, und receives the power.
1ts connection with the shaft is made by means of o wheel,
&eyed or serewed firmly to the shaft in close contiguity with
the receiving pulley, ite hub, in fact, forming one of the guides
10 the position of the pulley on the shaft. To connect this
fixed wheel with the loose recdiving pulley, a bell erank lever
I8 pivoted into projecting ears on the rim of the fixed wheel
on opposite sides, the long arm of which conneets with an an-
nular slotted collar on the shaft by means of the short bars, B.
The short arms of the bell crank Jevers connect on the ingide
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EMERSON'S LEVER DYNAMOMETER.

strap with which is connected a forked lever, the fulerum at
¢, To the end of the long arm of this lever a rod with a
short section of machine chain is attached,
over the cylindrical head, D, of a pendulum weight, B, having

o pointer that traverses o fixed quadrant, ¥, properly divided |

by a scale to denoto the relative pressure exerted through the
mediom of the receiving pulley on the shaft.
i8 fixed to the shaft, and delivers the power.
With this description of the parts, and an exemination of
the engraving, any of our readers may understand the
operation of the device. It will bo seen that all the motions
are absolute, there being no chanee for play and * backlash,”
except that of joints and pivots; and this, by good workman-
ghip, can be roduced to the minimum—too little to be taken
into eonsideration practically, There is no dependence upon
springs, spiral, or other forms, whiclh are 8o ligble to be aftbet.
ed by changes of temperatare, and so vnrelinble between ex-
tremes of demand. It is a weighing muachine as correct in
principlo a8 the old fashioned  stecl yards or the platform
seales ; in fact, it is simply n rotary platform geale, and each
machine is weighed and tested in place by hanging to the pul-
ley, A, sealed weights, and marking tho index a8 cach weight
is added,
adjustable, The machino 18 made of sizes, and fun difforent

This chain runs

Tho pulley, G,

The length of the connecting bars and chain are |

great block of ice, often very curiously erystallized inside. The
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- production of these frozen decanters has become a very import-
ant operation, which is carried on in the ice-houses situated in
the Boulevard Lannes, on the Passy side of the Bois de Bou-
Jogme. The establishment, according to the Journal of the
Soctety of Arts, consists of ten great underground ice-vaults
 protected from the action of the sun by buildings raised over
them, and coverad with straw, Each of the ice vaults is nearly
500 feet long, and about 36 feet high, and the ten are capable
of holding 10,000 tuns of ice. The department in which the
water bottles are frozen is o curiosity, These decanters are
two-thirds filled with filtered water in the receptacles of the
freczing machine, and the freezing is produeed by means of
salt water and vaporized ether, with the help of a steam en-
gine of sixteen-horse power, When the water within the de-
canters is redueed below freezing polnt, it is rapidly stirred
with a stick, when the freczing takes place as if by magie.
Moro than 6,000 of these frozen earrafes are sent out daily in
hot weather, at a very trifling charge, snd cach being filled
up with fresh water as ofton as required, will serve during a
long summer day, and cool ten gallons of water,—.dmerican
Glas Light Journal.

—~
STEEL hammured when “black hot ” may be condenged in
its substance to a spring temper, but for subsequent tempering

of the fixed wheel with two radial bars, one parallel to the | styles suitablo for testing all kinds of machinery, One kind | it ghould not be hammered after the glow has departed,
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THE COTTON MANUFACTURE IN THE SOUTH,

Ina rocent article wo proffisred some ndvice to tho South,
as o the proper course ta puriie in the roconstruction of hor
industries. In that articlo wo rocognized tho possibility that
some of the industeies which under the old systom of things
Wero prosperous, could not undor the existing state of affairs
be profitably restored, and snggested the substitation of
others. Sinco that artiolo was published a correspondent has
called our attention to the feasibility of cotton manufncturing
in the southern states, and a8 evidence of the corrcctness of
his views, has farnished us with some intercsting details of
the Augasta (Georgin) Manufacturing Company, as shown in
the report of its President, for the first six months of tho
present year, Mr. Win, E. Jackson, the Presidont, says in his
report :

In prosenting my twentioth semiannunl roport it is with

p{ﬁasum I can state the condition of the company is very favor
able,

The gross earnings for past six months
T B e e ea e s s o o os s a v s s e
INtErost TOcOIVed . ceeceiscsincssanns

$185,510 65

3,021 G5
$130,432 30
From which isdeducted expense account. . £8,731 64

ROpairs aoo0unt o oo oeveverinnosne s 3475 11 x
R NI P e R e 70 ¢ /s RS s v a0 v s o 19,691 41 |

£31,808 16 |
LOAVINE A8 NOL PrOfitd .. .vvieneetnneconeneoeens S107,554 14

From which two dividends of five per cent each ; amounting |
to £60,000 have been paid, enabling us to carry to the credit of
- profit and loss acoount §47.53414, making the amount now to
to the credit of that account, $324 79822

Goods manufactured from December 14, 1867 to June 13, 18068:

1bs. Ticcos. Yards.
SRS N aaieh 107,018 54,139 2,135,418
{5 FENERS AR SE 303,801 33,475 1,324,601
Drlls........ 60,6585 4,589 178,143 |
L Sts e Mo 53,541 6,145 250,049
1,184845 98,348 3,888,301
Bales goods on hand Deceamber 14, 1867 :
75 44 Drills. 34 Total.
19 47 G 0 72
Made, .. ... 1574 2567 254 204 4689
1593 2614 260 204 4761
Sold ...... 1958 2561 253 270 4642
On hand...... 33 99 7 24 119
1hs,
COtON CONBIINBL & ool s cias coh bion winenleias's o'slals’s'aaine 1,362.:';7 1
Average cost of cotton ..... ToTmisres e SR e el 1908
Averaze yvds. per loom, perday. coveeveeeraenieann. 40413
Average number of looms ronning . ,.............. 305
Average number of hands employed ............... 5110
Aggregate wages paid .o oeveee wanan e R $87.546:93
Aggregatesales ...... ... ... A T T . e e 5019,265°01

The operations of the company for the past three years, or
sinca the clos2 of the war; viz, from June, 1865, to June 13th
1888, have been as follows :

Nominal balance 17th June, 1865,........ reneas s $0062,583 09

Amount paid creditors due them in
Confederate notes, 35,775 22
$508,358 31

Deduct depreciation in Hamburg and

Columbig Railroad stock ...... $26,625 00
Deduct depreciation in varions assots, 446,284 05
Dedact suspense account St. Louis, .. 4,708 7T1—477,612 76

True balance, profit and loss account,
17th June, 1865, in United States

ORRTRIICY s > o 'a's's o0 o0 As b s s a s 100,745 55
Gross carnings from 17th June, 1865,
to 13th June, 1868, ............ 032 006 57
Expense account,........ $783800 61 -
Repairs,........ Saisp .o 93380 T2
N o N e sra s 244 470 Rl
New 1moachinery, . ....... - 02,686 70
Dividends paid, ....... . 400,080 00- 808,853 90
Add to profit ani loss account, ...... 124,052 07
$224,798 22 |
Bales goods made ....... QR oo o's/0 6 b 7 ata e avaiss s 2B 040 |
Agoro@ate SAleS .. . . ool s s i e «v £3.765.301-80 |
Aggregate wages paid ..o .. .. .uu.. ., R $022.280-15 |
Averago yards per loom BRYS2% 0k o A0 RPN IR s s » 4 32 4540
Average number of lmnmmployal WP B AT s s s A s TN D
Production for three years :
Younda, Pieovs. Yords,
B N5 2d e ey 4 v 3,726,014 202540 11,447,600
TR avaaiass=s 2,120,157 200,154 7,711,451
DXlS . .iicaves R 23,275 1,005,750
B4 . iecarene 58,541 4,145 250,040 ,
6,261,665 H27,114 20,504 919

it may not be nointeresting to some of our present stock.-
holders to state what has been socoruplished in the past ten |
It will be remembered by those who were among the
ariginal hasors, that the property was purchased of the
¢ity for $140,000 on ten years' eredit, with interest at seven per
cent, pareble semiammuoally, and one tenth of the principal an
naally, tho puschasers paying in as commerctal capital £60,000. |

Jaars. in ropains rendered necessary by t
' Wo have, sinee the purchase, pald for the on. |

Broperty without calling on the stockholders for another

WBollar : ndded largely to the property by purchase and build. |
' ght about £100,000 worth of new machinery, incressed |

.

| " '“pi[‘] to £600.000 by the addition of portion of tho au
; pald dividends regularly, nnd have now n property wort

‘par valag ($000,000 in gold).

r'

the
Our ocorrespondent, who writes us from Nashville,

pOyE ; ‘
' ,.S:lﬂﬂld you wonder how it is, that the ywople of the Sonuth

{

wmsanfaoturing knowledgo) eould sacccod wo well in maklug o

blo 8 matter of s codtanl mill, [ can yeadily solye thio
goﬁta . In tho firet piace, nwinf to the mildonesy and salu-
romn the intense cold of win

brity of ‘our climate, equally frie

his amoant, In conssquence of the dilapidated condition of |
proparty, was almost entirely expended in the first two |
he then condition of |

h |

Land to the axis of the lovers we eall logs, 1t Is evidont that the
Tonn,, | pearer the power Is applied 1o the nxis or lins of motion, and
(b longer the lover used, tho grester the esconomy, There

who are asully sapposed to be quite ignomnt in roganl 1o
Lwaye, howover, that this gain or saving shall not be lost or

Scienfific  Amevicun,

[Janvary 1, 1869.

ter, or the extreme heat of the further South, added to the un- |
bounded fortility of onr soil, we produce provigions of all kinds,
not only the bare necessaries ull life, but as well many of the |
luxuries ot the lowest possible cost of capital or Inbor—here |
wo have chieap labor and especially of that class (I monn tho
yvouth) who are most nesded ns oporators in cotton manulfictur.
nfr—and this class ol Inbor too, i8 quite abundant, ng thero
have boen but very slight drafte as yot made on it.  Beside

——

¢heap Inbor and chcap means of living, wo have o great nbun.
dance of cheap fuel of all sorts—wood, away from the citios or
largo towns at o merely nominal cost—with supply of bitu- f
minous conl enough to run overy steam engine on the contic
nent for conturics.

And aguin, we have the raw materinl (cotton) right at the |
doors of the mills that fabricate it into cloth, saving the enor- |
mous cost of transporting it to Lowell or Manchester, and re- |
transporting its manufactured product baek again, '

If yow will estimate this item alone, and suppose for nrgu-
ment sake (for it is not otherwise supposable) that the labor
employed in converting it into cloth is as great s it is in New

England, yon will at once seo that it allows as much profit us
any reasonably avaricious man should desire,

Our correspondent assures us that the above is not an isolat-
ed ease, and there are plenty of others which although their
business has not been so extended, have achioved equal success
in proportion to their investments, Hesays all that is needed
to develop the resources he has enumerated is capital. The
capital of Tennesseo osof the other slaveholding states in
past times, consgisted largely in their slaves. This is lost to
the South, and until it is in some way replaced in part at
least, manufacturing growth must be inevitably retarded.

He states that clever, honest, industrious people will be
welcomed to Tennessee, and their personal safety, and that of
their property, willbe o8 assured there as in the North,

The journal from which we have copied the sbove extract
challenges a comparison of the report of the Augusta Cotton

Muanufacturing Co., with that of any similar establishment in 1
the Northern States, and thinks the cotton manufactures of |

New England had better look to their laurels,

Covvespondence.

The Editors are not responalbile for the Opinlons expressed by thelr Cor-
Trespondents. e + : = v

lfropql_s!én and Dynamical Levers,

Mgessns. EprTors : —The prevailing opinion among engi-
neers, and, in fact, with sclentific men generally, is, that no
power can be saved or gained by use of a lever. While this
is nbsolutely true, as relates to the use of the statical lever, it
is radically wrong and a very great fallncy as relates to dy-
namical levers, as will be seen by the following argument.

Under the head of statical levers are included the common
scales, the pulleys, the wheels of fixed machinery, and every
other kind of levers where the axis is fixed and stationary.

Dynamical levers are those where the supposed axis is not
fixed or stationary, but actually the point and line of motion ;
and under this head are included the wheels of any vehicle,
the oar, the legs of all animal and insect organisms, the wings
of o bird, the fins of a fish, the ‘duck’s foot, and, in short, the
one vital principle of the propulsion of all animate and much
of inanimate nature is the dynamical lever.

Let us inguire whether or no anything is gained by thig kind
of lever. Now, it is a solid fact, that a horse can pull a tun
weight on wheels, at a speed of two or three miles per hour ;
wherens, if the tun weight were not on wheels, he could gearce-
Iymoveitatall, Whyisthis? The general answer given is,
because the wheel overcomes & large amount of friction. This,
of course, is correct, but does not give o full solution; for it
way ulgo be asked, why a mere wheel being round, produces
this economy ; the more philosophical answer being because the
vital principle of the wheel is a lever of the dynamic scries,
From this fact, one of two deduetions only ean be made ; name-
ly, that economy or saving of power i# produced by use of
dynamical lever, or that the wheel isnot a lever.

Again, take another variety of this kind of lever—a man's
loge. Given, A and B, two men of exnctly equal powers, let
A use his own logs, and B have stilts added to his, enabling
him ot each stride to step three times the distance of A, and it
must be eonceded thatif there I8 no gain or economy in the
dynamic lever, that A will be able to walk as farin any given
time as B. But wo know that this is impessible, hence tho
manifest gain by uss of the lever ; and those who wounld deny
thee gain or saving produced by the lever, will be foreed to
deny the faot that legs are levers,

Furthermore, the eloser the student of nature examines the
wonderful structure of all living ecreaturcs, he finds that
nothing is created by aecident, everything that God has ereated
bedng supplied with most perfect means for any desired ond,
and betomes more and more impressed with the wonders of the
aniverse, and the goodness and absolute wisdom of its divine
architeet, Therefore, he wha wonld still dispute the cconomy
of the dynamie levor, must be prepared to deny the wisdom of
the All Wise,

Were the practical effeet of this fallney limited 1o the mers
expression of opinion, and did it not interpose n serious obsta.
cle (o the advancoment of a very important branch of selenee,
namely, that of propulsion and steam navigation, it would be
an orror of umall importanee,

The paddleavhos], owing to 1t axis being the aetoal and
truo line of motion by which the speed of the boat may boe
mensared, nets an n lover of the dynnmic sories, and mueh In to
be gained in cconomy by the proper application of power; for
from the application of power to the axlo of the cnrt whedls,

fore, 1t stands to reason, that the shorter the emuk by whick
the axin is tomed, the groater tha evonomy-—provided al.

countertmlanced, vwing to wome radical defect in the prosent
rotary system, as is actually the case, '

m

e ————  —T—

Henee it is that welldnformed engineers, and many scientific

men, overlooking the fact of the difference in effects produced
by statical and dynamical loyvers, and not realizing the faet
that the paddle wheel acts as o dynamical lever, having its
groat economy overshadowed by the natural defects of the
present rotary systom of steam navigation, have erroncously
decided that there is no economy or saving in the short crank,
Tho writer has spent several years, and gome thousands of
dollars, in the practical study of propulsion, and hag abnndant
ovidence to show that, given the same boat, the same power,
and the same paddle, if the crank be one half length of
radiug of paddle, the “slip"” will be much greater than if
some power is applied to o crank of one eighth or one tenth.
Now, us it can be proved that propulsion is simply & question
of power and comparative resistance, and that the “slip” is
diminished by shortening the craok, it follows, that if some
other system, not rotary, could be adopted, that the applica-
tion of the power as near the axis as possible, and as far away
from the fulerum (which in propulsion is the water at the
propellers) that the limits of inereaged economy can only be
estimated by mechanical possibilities.
The writer has invented such a system, possessing not only
theadvantages of great economy in fuel and machinery, but also
many important mechanical advantages over either screw or
paddle wheels, which will form the subject of another paper.

I hope these remarks will clearly show that there are two
classes of levers; namely, the statical and dynamical, and
that ‘while nothing can be gained or saved by use of the
former, that the economy produced by the latter is almost lim-
itless; and that by o doing, one of the errors that obstruct

the path of the world’s progress may be removed.
New York city.

F. R P.

- —
Poisonous Druzs and Cosmetics.

MEesses EpITors :—In your issue of November 25, 1 notice
an article headed “Poisonous Drugs and Cosmetics.” Now
while the writer fully agrees with you that the evils to which
attention is called are very great, he begs leave to differ as to
the best curative measures, and he also thinks that the state-
ment, “we believe there is no department of trade in which, as
a rule, retailers know so little that I8 _requisite to the proper
conduct of their business as in the drug trade,” was made with-
out due consideration, and that it is altogether too sweeping o
condemnation of the class. | :

The head of the largest drug house in New York remarked.
after twenty-five years of daily dealings with retailers in every
State in the Union, that, “ outside of the learned professions, no
class of men possessed so much intelligence.” You fortify
your statement by the fact that “a druggist doing a large pre-
seription business did not know that vinegar contained ncetic
acid.” Now, unfortunately for the public, they aze very apt to
giye their patronage to the man who will sell the cheapest, in
this trade as in others, forgetting that they cannot judge of the
purity of drugs, or the ability of the dispenser, with the same
accuracy as they can the quality of cloth, or the taste of the
draper. Thus many a mon builds up n large business who,
judged by the standard of an experienced pharmacist would
not be thought fit for a third assistant in o first-class store. 1
mistukes occur, and ignorance is shown, in such cases, who
should bear the blmo.;-—th'e class of intelligent n.po(hecuies,
or an unwige public? We answer, 8o long as the public will
employ physicians or apothecaries who are not regularly edu-
cated they must take the consequences if mistakes occur. We
ndvocate the most thorough education on the part of the
apothecary, but we think that the publio are bound on their
part to liberally support such men. :

That “nothing should be done blindly ™ is impressed upon
the mind of the youngest boy in the trade, as one of his ear-
liest lessons, in all well-regulated stores. No rule is more
thoroughly established and constantly scted upon than this.
If an overdose of a powerfnl medicine is ordered, the preserip-
tion is resubmitted to the prescriber; thus many times when
physicians wish to order large doses of powerful medicines
they find it difficult to get the prescription put up by the care-
ful apothecary. N vt

“ Finally, proseriptions should be written plainly in plain
English.”  One would suppose, to hear what is said, and to
read what is written on this suliject, that physicians ldlloﬂﬂ
to absoleto and inconvenient Latin names for drags, for the sole
purpose of mystifying their patients. Let us upmlﬁo this
matter. That cortain exact and invariablo numoes, understood
alike by the physician and the apothecary, must be used, is
ovident. The botanical names of plants. and the chemical
name of chemicals, form the basis of the nomenclature of the
United States Pharmacopoein.  Should we galn anything by o
resort to English numeat Lot us soo,  What, for instance, is

the English name of the plant known In the peein o8
Cypripedivm grdeseens? T is onlled in various localitios, nerve.
root, nervine, moeensin plant, and ladios’ slipper. What is the

Fnglish for the Gauitherin procumbens? Tt is known ns win-
tergroon, partridgs borry, deor W.WWWW\M
and checkorberey ; and oo two old l@g’j‘g‘@j swed in horis
will bo found, who con agreo that these nues sll roft
saane plant,  * Wintergroon, Mw@ﬁwﬁ that’s anather
thing sltogethor," one says, To be sure, the commen
pine is also Known an whhtmlpﬁlmm Ay mean
the Cannabia Tudica, or it muay mean thy Agweymim Cimnab-
awm—two neticlos widely difforeut Loth Jn nabure and use.
Amang ehmndonls, the aynonyms wr nob 6o m il
would choose to givo up the shwple, oxact, and desorl

chietnical nawes for the mm-ﬂ'& .

common ones? If common namos an ‘

. e :
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5cicutiﬁc Americn,

3

%Om Ofmunkind m knOW ‘tht‘ th(‘\' nrao tn'slng fnl' ll()“ { \u I.\\"N" ln"‘\“ 0] (h" ',““| r. "lth“"r{h tl“ COIT 8P ”",h nt # ,\ 8
mmypeople 0 the hundeed Know even that Epsom salt ' is | they threw the skingin the river to remove the hlm andd

mﬂp'hnto of magncsiu? It people have studied medicine suf-
‘ﬂnmnzlyto be able to judge “ whether the dose presented to
their Tips is caloulated to hoal their infirmities or send them to
otemit,y by tho rult." thoy ought at least to know the sciontifie
numes of modfcines. The fact that thege nnmes are used is,
too, sqmuthing of a safoguard to the public, us it obliges the
q,pot.hemrym know at least this much, although it is o very
small part of the knowledge of the intelligent man, who will
~ know thnrougllly the thing itself, not barely its nume,

The nomenclature of our Pharmacopain, as well as the hody
of the work i8 revisoed once in ten years by o comnmittec of able
and seientific men, of whom Dr. Squibb has done, perhaps, more

“than sny other man to perfect it

The subject of abbreviations has been often and well dis-
cussed, aud those sanctioned by use are such as cannot withont
gmsscareleasness be mistaken, if plainly written, Wo deny
that the profession is behind any other in intelligence, or in o

desire for advancement, and would ask all skeptics to read the
Journal 4f Pharmacy and the proceedings of the American
) Pbamncouﬁcal Association, at its annunl meetings. Five
- colleges of pharmacy are already in existence, where lectures
.onbotn.ny chemistry, materin medica, and the art of pharma-
¢y are delivered by able professors. Young men are enconr-
_aged by their employers to attend these lectures, and to gain
‘the diploma of these institutions. But something more is
‘needed—it is this: a wise legislation which shall provide in
‘every State a board of examiners whose duty shall be to test
the gualifications of all who desire to practise the art, and
whose certificate of ability shall be necessary before they are
allowed to do so. Then, the public will have some protection,
aml not till then.

The public, also, must: be educated to look upon the business
in its true light, and it must be as willing to pay the educated
phannacist for fnithfnlly compounding a preseription, as it is
“now to pay the jyhymcmn who preseribes it. Then, perhaps,
the aasnstantwho Works 1 now, for fourteen hours & day, for from
Qlﬂm 318 TR mn.y earn as much as a mechanic.

Xﬁ < euamehca and secret preparations shonld be obliged
0 | before a Government assayer before they
”"allowedtobevended to a credulous and xgnomnt public;
then per] ,,_"pdwb a]mll Ilear of fewer cases of poisoning from
A5 *:ﬂi"fsﬁonfeé. Theg leave reepectfully to commend these sug-
- ' "fb onl' leghlntors as the view of

i e A PHARMACIST.
Wmcbrﬂmﬂy gmawlwe to the above excellent communice-

. txclc may haye been a typographical error.—EDS,

of the kind, to the Farmers' Institnfe Club, in New York; it

thenco to the vats and cover them with  juice of tar ™ which
I8 0 vidiculous blander on his part.  The mordant used in this
country and England is the droppings of the hen or pigeon
house ; others are used, hut these are the principal ones em-
ployed in all seetions for upper and call,  We,
ners, eall this process * bating,” that is, we mix a certain amount
of this munure with water, and throw our hides or gking into
it. Once or twice a doy they are raised, and us soon a8 they
begin to soften, work them over on the beam ; this is done un-
til they are cleansod from lime and glue and present a soft
plinble appearance when they are ready for the tan, but
not the * tar.”

The idea of putting skins from the " bate™ into strong |
ooze ig simply absurd, as it would be to eat alum or o
green persimmon before taking a piece of pie or sweet cake, |
French calf is romarkable for its fine grain and soft velvet ap- |
pearance which can only be secured by careful handling in a
weak solution of tan, To put green skins in strong tan
would draw the grain hard and coarse, it being an astringent
in its nature ; and hence the philogophy of handling in weak
ooze and gradually raising the strength until a good color and
grain are gecared when you can bring on the “ tan.” The idea
of laying away in dust may do, yet there 18 nothing gained
by the operation, as the leather cannot absorb the tan without
moisture, hence you only loose time. You want sufficient to
cover the massand let it lay three to four months ; then change
and make a degree stronger, until your leather is completely
tanned, ¢ven if it takes a year or two, the longer the better.
I wish some of your scientific readers would give the reason
why the tanning principle in bark grows weaker as you go
West. I have conversed with tanners in various western
States who have emigrated West and they all ngree upon this,
that it takes more bark than it did East to tan a given number
of hides. S.P.W.

Mechaniesburg, 111

[We are always heppy to receive letters from practical men
—and hope onr correspondent will follow up the subject by
sending us other articles. “Juice of tar,” in the original ar-

practical tan.

— <
A Central Invention Bureau,

MEssgs. Epitor :(—I am much pleased to see you advoca-
ting the necessity of a * National Invention Burean.” 1T have
thought a great deal in regard to such a fthing, and have de
cided that the country calls for it. Abouteighteen monthsago
I sent a letter, containing hints of the necessity of an association

was published in the New York 77ibune, but that seemed to
bethe end of it. Probably its source was too obscure to de-
mnnd attention.

late the namboer of rallrond sleepers to the mile,

double chemicnl aflinity, the silieate of eoda end lime watar,
as 1 will presently deseribe, I convert the woody fiber into a
minernl substance, Ui most relisble and ceon-
omicul of any I have seen.

Railrond eleopers have to be replaced, under the circum-
stances most favorable to their durability, every five years,
never remuining sound over geven years, snd gencrally lnsting
only threo yenra, 1 saw in California, in the gold diggings,
timber that had rotted in two years, and was informed that
croes ties geldom lasted longer than that period. If we calen-
which iz
and their cost at 50 cents each, keeping in mind the fact
have 40,000 miles of railronds in the United States,

proe: wa 18 the

2112,
that we

| the annual cost per mile of replacing sleepers appears to be

about £150, even if they lasted an avernge of séven years
 Statistics show that farm houses of wood, weoden bndges
ote., last on an average nbont 80 years, and demand no less
tlmn $100,000,000 annually for repairs, A large proportion, it
not the most of this immense sum, could be saved by the uae
of soluble glass,

My method, desceribed years ago, is simply to steam the tim-
ber, then inject a solution of silicate of soda for eight hours,
and then gonk the wood the same period in lime water.

De. L. FECCHTWANOER,
———y G O

What Farmers Want,~-Inventors take Notice.

Messre. Epitors ;— While machinery has done very much
for the farm, there are yet some unsupplicd gaps to be filled to
make the mechanical aid complete. One in the hay-making
process. We have excellént mowing machines, and horse ted-
ders, and horse rakes, and good horse forks for unloading hay
in the barn, where there arée no cross beams in front of the
mow, but it costs as mueh as it ever did to get the hay from
the field to the barn. We want a machine—a kind of rake—
on wheels, eight or ten feet apart, drawn by a single horse,
that will go into the spread hay, rake up and load upon iteelf
eight or ten hundred pounds of hay, and bring it to the barn
without further aid than the boy that drivesit can render.

Most farmers have two horses, and most meadows sre not
one quarter of a mile from the barn ; and with two such ma-
chines, ten times the amount of hay usually gathered by the
two-horse hay wagon, and the pitcher, and loader, and raker
after, could be stored in the sameé time and with mueh less
labor. The farm peys heavily for the machinery it wants, and
for some that it does not want. And the inventor who can
make a simple machine for the purpose named (first reading
editorinl article in SCIENTIFIC AMERICAN, entitled, “ Poor Me-
chanical Work on Agricultural Machinery,” December 186,
p-93) need have no apprehension about its not paying. Give
over velocipedes and rat traps, and give the old “Mother of
Arts " a hoist. A N.C
- Sheflield, Mass.

“’WW& ‘that the suggesﬁon' ‘that all ready-made prepars-

3 , ﬂehy dmgglsw éhonld bé submitted to exami- 1If Henry Ward Beecher, Horace Greeley, or e
¥ | at) 56 e some other shining light had made the suggestion, doubtless What a2 Mechanic Thinks. =
2 X e A= S R ' it would have besn heeded. An association, or stock company, | MEssrS. Eprrors:—It gives me the greatest pleasure io i
: the matter of preseriptions, we do not object to the moﬂi organized for the purposes as mentioned by you in the Scres- |send in this §3 for the SCIENTIFIC AMERICAN another year.
P T s wlhen there is dny ambiguity involved in the use | TIFIC AMERICAN, wounld, beyond doubt, be a source of much I cannot help giving vent to my feelings by saying a word in

Wmmm : butthe names of drugs are not all that is con-
3 iption—there are also quantities and directions
2 '-?'?fo?"nﬁ’ "We m fail to see why “ every other hour” should be

mh"lﬁin" “ alterna quague hora,” and wbbreviated at

Wﬁb “alt. g. k)" or why “cochl, amp.” is better than “a
‘ onfal ;" *bis @idiss,” abbreviated into “¥fs ¥nd.,” bet-
- mm “Mce o day, ” and so on. When our correspondent
“gho Wiwhi’they are better we will unsay what we have said
‘é'n%huﬁlijeut of prescriptions.

“iﬂ'ﬂio suggestions we made in the article referred to by our
ndent were carried ont, there would be no danger that
"m’ﬁiﬂﬂfcmould patronize incompetent druggists on aecount
~ of cheapness ; there would be none of that character to patronize.

SUSE ’“‘"’W’bﬁnﬁttbatall people are not competent to Judge whether

"ﬁ&'mfe piﬁﬁnt is ablo to detect that the dose is too lnrge welien
Wﬁmwon reads * Tins, Opit)" more could be found who
- could detect the same error, the drug being ‘called simply

Practical Tannlng.

Eman&-—Thc artic.le on tanning, in . No. 18, cur-

| .momnm ahowlng the ineongisteney of the eorres.
_ mmﬂn regard to tanning, The making of leather is o
 ghemieal process and therefors Tests upon o principle that
«*vmmw chango ecither in France or Amorics. The fivst
e, is (80 the article reads)to throw the lides in the
te Mthohnlr. Now a good tanner would lnugh in
‘ . at the simplicity of the idea, for, if that was oll,
Mmld ~easily dispense with tho Jiming process; ns wo
. inmaking” sole” in our large tanneries. 1 was tunght that
it was for the purpose of softening the gelatine, s constituent

ol

. 3 .md leaving nothing but the euticle or true skin to
worl w Limo having the solvent guality, performs its of-
fico ir 'W manner, 6t the same timo looseming the haix
mqlt Bomny removed, Tho nest step in practical
anning is of ﬁm”ulmons importance, and one which the arti.
‘e o wmpletely fgnoros. My opinion is, that the
% at Pont Audemer threw dust in the eyes of the corres.
‘sking for the oose.

In liming we hyve dofteneds

ooms . This isdone by what dyers call o mordant.
. Now Fdoubt yory much if the witers thutrun through Yot |

still greater benefit to the country at large. Assoonasit would

advertised and exhibited by competent mechanies, at the com-

#o that he Was 1eft in the dark as to their moethod of |

profit to the association, a good thing for the inventor, and a
be known by inventors that they could have their machinery

mercial metropolis of the United States, they would make ap-
plication, and either pay a sum for exhibition, or have their
rights for sale on commission, at a place where the people gen-
erally could see them. No better advertisement could possibly
be obtained. It would be an inducement to inventors to con-
struct their models in & workman-like manner, and put them
in good rumnng trim. = All the inventors in the country would
vigit a place like that ; all noted pateunt right dealers would go
there for information. It would save the country from being
imposed upon by bogus patents ; it wonld save a vast deal of
false circular printing ; it would throw on the market, at once,
any invention which might be useful to the fanner or the
mechanic ;
gpent now “lawing"” ecach other over some infringement in
bogus sale. 1In fact, the present system looks very much like
a headless man walking about over the country—making nu-
merous migsteps, for want of brains and eyes, In trath, we
want o head and shoulders, as a grand conter divectory for the
exhibition and sale of the new productions of the country.
Please stir the subject till the right mentake hold of the
matter.  As for myself, I bave threo or four patents, and pro-
bably may have more in a short time, and I feel personally
anxiouns about the mattoer, JAMES H, REYNERSON, |
Clayton, Indiang,

—— > O

it wonld save thousands of dollars to individuals, |

Preservation of Wood from Dec ny.
Messns, EpiToRs ;(—1or the pust thivty-six years my atten-

tion hus boen divected to the subject of defending every species | ‘
of wood from deeay, and aleo to manke it incombustible or fire |
proof.  Beside making thousands of experiments, 1T havo ns- |
glsted othors to institute them, and have watched the progress
which has been made by the various patonts issued for this
purpose, such us kyanlzing by tho use of Lichloride of moer-
cury ; the Burnett process, (chlorlde of zine): the Barl PIOCORS,
(protosulphate of iron); Behr's plan, (solution of borax); Holne
mann’s patent, by the use of resin; the earbolizing method,
the subject of two patents, one for cold earbolic acid, and one
for hot acid; the tar and potroleum method as used in the
Nicolson pavement, and many othors,whicli have been brought
aout from time to thme, but without having nohioved purl.uu

anw is 1o remove the gelstine orgluey |
- mubitanco so that we can have o soft' pliable wkin to work p. ,lorwu toall organio ssubstinecs, such as woody flbor, paper,

nent guceoss, t
Likwinn, the flest application of ‘silientes in thelr varioos |

v pastobonrd, ete., for preventing the attack of the tepedo nocalis,

fire, und wuter, 1 have frequently shown that iy npplying, by |

praise of the ScrENTIFIC AMERICAN. It meets from me a
hearty welcome every week. I often wonder how such a paper
can be got up for §3 a year, when we have to pay that amount
for common papers, printed on poor paper, poor type, done np
badly, and sent any how ; and a person is none the wiser who
reads them. :

I have worked in & machine shop, and run steam en-
gines for more than twelve years, and the SCIENTIFIC AMER.

JICAXN just hits my case; T have learned more from it than any

one thing I ever read. People often say that the SCIENTIFIC
AMERICAN is just the paper for me, becaunse it is a mechanical
paper. Now I contend it is just the paper for them also. I
value my SCIENTIFIC AMERICAN papers very highly —so much
go that I have them nicely bound—and T should not take for
them what they cost me. They make o book to be proud of,
I was the means of your having & few subscribers for the
SCIENTIFIO AMERICAN last year. In fact, I often advise my
shopmates to takeit. 1 often wonder how some mechanics
glide along, year after year, and only learn what is pounded
into them.

One more important thing and I close, 1 often read of
boiler explosions, and 1 wonder why they are not more fre-
quent. I think if those using steam power should furlish
their engineer with a copy of your paper, thoy would be the
gainers by it. Epwiy FriNt,

East Canann, N. 1.

— AT e
Dangerous Halr Washes,

Messrs. Eprrons :(—The article in your paper of £th inst.,
on *“ Hair Washes,” should receive the widest publication, as
u warning against their use., Nearly all of the boasted « Ve
getable (1) Hair Restorors,” which are so extensively adver-
tized, and corvespondingly extensively used by the innocent
| publig, contain lead in one or more chemical forms—mostly
sagar of lead—the poisonous qualities of which ingmdlent
can bo attested by any one sequaintad with medicine or chem-
igtry, and by thoso who have been using any of these restor.
ers. If tho country is to be flooded with articles for the pur-
pose of satislying the vanity of those who have lost their
beauty, by the blanching of their former raven locks, the
mukers of these compounds shonld know the peril to whiel
they subject all who uss them.

[t would algo be proper, if * hair vestorers,” or “hair color
restorers,” ove to bo used, to Invito the attention of Inventors
or chemists to the propricty of the production of such articles
o8 will have the desired effect, without the danger which now
threatens those who uso them.

By devoting your columns to the ventilation of this subject
you will be adding much to thelr usefulness, and bo m‘mﬂ' vt

Hho sime tino o favor for much soffering

Philadelphia, Pa, HuMANLTY,

4
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Patent Wire Sheanes and Pll;ru- Combineq,
Artisang have long folt the need of gach a tool as the an-

notod engraving ropresants.  Its advantages over others for |

the same parpose ave very groat. The jaws of the pliers are
construoted in the required form, without the knives at the
widos to obstract their free use, a8 in the old combined cutting
pliors.

The shoars aro mado in the joint, which is formed of two
smoothly feod surfaces held finnly together, and moving on
a common eonter in opposite directions, as the plicrs aro oponed
and closed.

These surfaces are, in faet, two circular plates of stool,
which being angularly notehed
at the periphery In one or more
places, form  the most perfect
wire cutters in use, They are
arranged 80 08 to operate to the
best possible advantuge, either for
cago of outting or darability,
The superiority of the shear cut,
togother with the increasad Tover
ago, eonble the operator to cut a
wire by one hand with theso
ghoars that eannot be cut by both
hands with the ordinary cutting
pliers; and while the mere ot
tempt in the latter case would be
almost cortain destruction to tho
tool, the shears will cut the wire
without showing any evidence of
having boen used. The utility of
these combined pliers is obvious,
Beside being wseful to all who
work in wire, such as tinsmiths,
machiniste, telegraph builders,
hoopskirt manufacturers, etc,,
every farmer and every house-
keeper will find them quite as
asafal as & hammer or saw. They
are made from best cast-stoel,

and are said to be equalin quality to the best Stubbs goods. |

The manufacturer has =0 much confidence in the success of
these pliers that he will supply responsible partiesin the trade
with them, to be returned at his expense if found unsalable.
All orders or letters of inguiry addressed to L. Button, man-
ufacturer of steam and hand fire engines, steam pumps, etc.,
Waterford, N. Y., will receive prompt attention.
— <> o——

Inter-Communication=--The Paclfic Raflroad and
the Proposed Parien Ship Canal.

The New York Skipping and Commercial List, in favora-
bly quoting our brief article on page 345, last volume, on
the facilities for international communication, very truthfully
8ays:

)(;snr cotemporary’s views, with regard to the relative cost of
water and land transportation, are substantially correct. Still,
a good many light costly goods, from Japanand China, such as
silks, opium, ete., must inevitably come by the Pacific Railroad.
But the transportation of tea, in any considerable quantities,
over this route, may reasonably be doubted, as, in the opinion
of the trade, the length of the carriage by rail would result in
20 pulverizing the article, asto detract materially from its value.
There cannot be the slightest donbt, however, that the traffic
between the Eastern and Western portions of the Continent, to-
grether with the business which a short route to China is certain
to bring, will afford the Pacific Railroad all'the business which

it can accommodate, to say nothing of an important interme- |
dinte commerce, which it must build up. - Nothing is more cer- |

Scientific  Dwmerici,

der 8,600 looomotives, 5.500 passonger cars, 2,500 baggoagoe and
oxpross cars, antl 160,000 froight cara.

1869.

| Jaxvary 1,

The Origin of Porcelaln,
An apothecary’s assistant at Boerlin, John Frederick Bottahor

The n\"niluhl\- statistics n}mw that passengor ears mnke an | by name, being suspected of alchemny, fled theneo to Dresden,
5\;"‘\:'";"1.1'i'l"l\1!" of ?’f-'i;"' "\""‘". or 88 75100 miles per day of | whore the Elector, believing him possessed of the secrets of
b0 b ')i‘?A."“;:‘:::'""'\'\‘.'I""i"""""]"'“l" l"?'l VOIS o “"""." oo 100l | fhio transmutation of buse metals, and their conversion into
314 s lond the averago life of o wheel is 2
145,000 miles or 1 58100 years. On trains running at expross ' gold, placed him in the Inboratory, and under the close nurvoi.l-
Dapeeds, the average 1o doed not oxeeod 10 months' servico, | lonee of Tachirnhauns, who was seeking for the Univeranl Med.
\‘\'hil"v \i\‘l;--'niu m_u!--tl'l"-l;clvrqtrm'k.u have o life of 18 monthe, Un. Heino. It was hers that tho contents of some crucibles, pre-
o 1A i e . s pare for aleheon parpose, oty s tsap
froight per teain, the annual mileago por car was 14,040 milog, | P00 of Oriantal porcelnin, which had beon Introduced into
onch wheel boaring an avernge lond of 147 tuns, which gives | Burope from China, after the voyage of the Portuguese navi-
308 yenrs ns the It of o frelght wheel, corresponding with the | gators around the Cape of Good Hope, and which was oven
then much prized by and only in
possesgion of the wealthy, Au-
gustus I1, appreciated the impor-
tance of the discovery of Bottehar,
und removed him to the Castle Al-
brochtaburg, at Meissen, where,
with an officer as o constant st
tendant, he was provided with
every comfort and luxury, and
with every facility for his re.
gearch, till, in 1700, the true white
porcelnin wus produced ; and, in
the succeeding year, the great
manufactory at Meisen was 68-
tablished, with Botteher as diree-
tor.

The secret thus digeovered was
carefully and jealonsly puarded;
strict injunctions, with respect to
secrecy, were enjoined upon the
workmen, The establishment in
the castle was u complete fortress;
the portcullis raiged neither day
nor night, and no stranger allowed
to ‘enter, whatever the pretence.
The chief inspector and all under
him, were sworn to the closest si-
lence, with the punishment of im-

WIRE SHEARS AND COMBINED PLIERS.
rincipal roads in the State. But as-| prisonment for life attached, for divulging aught connected

experience of one of the .
suming that the average life of car wheels, under all Kinds of | with the manufacture.

i : - b l Bsasy S wae Every where around the establish-
service, a8 being five years, the total number of wheels worn | ment was the warning motto: e Silent wito Death”

out annually in the United States will not be less than 250,000, : = : T e B it _‘

At an avcm);';'e cost of eighteen dollars per wheel, allowing one- Despite these injunctions and precautions, and even before
half for their value for the old wheel, the annual loss may be Bottcher's death, which occurred in 1710, one of the foremen
istatc-d at two and a quarter millions of dollars. | escaped from the manufactory ; and, going to Viennd, was
T By _cordinlly received by Charles VI, and granted the exclusive.
e | minufcture fo oty e veste Theaes i proces, o

The difficulty of accurately measuring the thickness of ' 19hger & sc"cm't‘t'i_!_:q. ‘Sp‘mnd' i '6Y'§!_r Enm‘_ ‘pe‘ ‘:‘mdﬂm \“,‘3'. i'ah «d
sheet metals is well known to all persons who have occasion | from its cramping restrictions—and with the incentive of ri-

------

'to use or deal in them. The edges of metal being often im- | valry among various manufacturers—assumed its proper im-

:
:

perfeet, ordinary gages are prevented from going on readily. portance, and made its products available to all classes, :‘_:r_]__q'
‘It also usually happens that the extreme edges are thinner | e e ok i
'than the rest of the sheet and cannot therefore be relied upon | What it Costs to Go Around the WOI'.HI'- oy

o give the thickness correctly. In selecting sheets for many & Putnam’s Montldy for January says the circumnavigation
| purposes, it is desirable to havea gage to indicate the exact| of the earth has become an easy and not a yery expensive un-
thickness in parts of an inch, and to accomplish this result the | dertaking. A European journal gives the fdllowin&ﬁm@a
gage shown in the cut has been devised, which will show the | taking Paris as the starting point ; we translate the sums into,

2 thickness of « piece of | greenbacks :.

@ Fr to “First Class fare.
D c = el SiD to. thr?el Paris S Marscllles, Ig,‘
; Y = tenths of an inch mi il?rsegz{.:‘ .%Lcexzundm. 120

A xXa .
iyl thousandthsofaninch,  8uer AT, o s b TENOLA B
“« 7 and at some distance| A4°R i e Al =

from the edge of thcl From Paris to Ceylon,

.

$650
From Point de Galle the circumnavigator has choice of
two routes. The first and most direct is u‘gJ’alpnp,_‘as f;ol

sheet. The picce in |
form ‘of - the letter U |

i t this t highway will, within a brief period, | iy Ao NG e lows : .
&?nmm‘ggml int ‘ckl;"'hr:gpuln{inﬂ;P a vast extent of 'coprntr_v, : _ | 1158 & projecting  hub, | o FTOm ey i "m“"ﬁ"w,}.’"’"
stretching away from the Missouri River to the Rocky Moun- ‘ ) - gy an one _oud. ﬂoug,ﬁonﬁc s‘“'ﬁf'“é.&?" ' s o ﬁl' '
tains, thus rendering necessary a network of railroads similar | Through the two ends are tapped holes in one'of which is the| San Franclsco, via Psnama and St. Nazalre, to Parig, | 90051
to that in the Middie and Northern States. East of the Missis- | adjusting screw, B, and (in- the other the ., gage screw, C. : At- Ceylon to Paris, LSS ol
sippi and Missouri Rivers tbﬁ?& Ak m'18610. Ml?pnlmonhiof | tached to the serew, C, is a thimble, D, which fits over ‘the ex- Thg;’:‘;f" va Australa 7 “Pirstiolss fare
g;gn:h-s:vg;:lsalggﬁs t_ﬁ:::ftg doublimti:‘c-”nrcis.s ; _.\33] oggtttmrt; ‘ terior.of the hub, @. The end of this thimble is beveled, and ' go&%tc de Galle ?);%ng‘. o i .%li ot

t area is full of mineral and agricultural wealth ; so full, | the beveled edge graduated into twenty-five parts and figured, Fannuin Parls, Y vy 06 Dl

thirty-five millions of dollars of gold and silver are drawn | 0, 5, 10, 15,20. A line of graduations 40 to the inch is also Ceslon to Parls, . . o0 o
from it every year, and the rich valleys of the preguant rivers | made upon the ontside of the hub, a, the line of these divisions,  The time occupied by the two routes is thus given: gind
rield  masinign o agricalirsl roducts i Ffarh 4 & ik | uing paalel with the coterof the.werew, ©whilo the | pul™ goffy  PH | radi®® ool Pl
the great nautional ﬁ‘i:;hway between the Atlantic and Pacific, | @raduations on the ‘fm’"l.’l,“ are circular  The pitch O_f_ the gy i Parie, " _E Hong Kong P:?;. g AR
all contributing t0'its succesd and profit, can hardly be over es- | SCrew, C, bcipg-40 Lo thg ;ncln, one revolution of the thimble Total, 101 Total, 0 ool g
timated. That it will bb so vast, a few years hence, 15 10 ne- | opens the gage Py or 137 of an inch. The divisions on the | Tt is estimated, however, that when the Pacifio railrdad is
cessitate one or more through roads may, we think, be taken )my10are then read off for any additional part of n revolu- | completed, the journey around the earth will be reduced to

for granted. But, for our countrymen to control the rich trade
of gh?na, India, and Japan, & cheaper and shorter water route |
is absolutely essential. This want will be supplied, a8 soon s |
goience shall assure us the projected Darien Canal ;the Isthmns
being unquestionably the keéy to commerce between the Atlan- |
tic and Pacific Oceans, Since Cortez first viewed the two oceans

from an elevation on the Isthmus, this magnificent project hns

been the dream of philanthropy and of liberal enterprise. The |

jards, the French, and the English have repeatedly, during | graduation will he found on the thimble the line marked 5.
the last three centurics, sent expeditions to solve the problem. ' Add this number to the amount of the four graduations, which

No less than nineteen canel routes, and seyven railroad and com-
mon road lines, have been contemplated, only one of which—
thie Papama Railroad, an American enterprise—has been ac-
complished. This avenue, in conuection with the steamship

lines, has been o potent element in the development of com- will measuro the thickness of sheet metal or other mate

merce ; but what it has accomplished, eannot be regarded asan
accurste index of the success that would be likchy to nttend the |
canal. We sre pleased to know that this grand j

sumin%laj ghape that will, sooner or Iater, insure its consumimi.- |

fion. |
States have taken it in band, and with them * there is no such ‘

word as fail.”

—— >
‘e he Wheel, the Axle, and the Rail

This is the title of a circular containing valuable tables nhfl_‘ Providence, B, L | .

other information for railroad men, compiled for the Rnhiu'pq
(N, Y, Wheel and Foundery Co,, by W. G. Hamilton, engi-

neer. We extract from it the following statistical informu.
; t car wheels :

n?hﬁﬁ?:m in daily use on the 37,000 miles of rallway in the
United States, not fo&s than 1,250,000 truck and car wheels, un.

roject is :w-;' : ,' ey o Ut
) to meagure the dinmeter of wire, Means of adjustment are  mado to ‘constitute a gutter, with' one shoot l'Ol'-‘ﬂ’o“"f
2 lea.ding merchants and capitalists of the United  provided in case of wear by continued usg, '

tion of the thimble and the number of such divisions are add- | eighty days, traveling time.

Not only the intercourse be-

ed to the turn or turns already mndu'by the thimble nllov'vixigj tween China and Japan and Europe, but ‘Detween Australin

1485 for each graduation on the hub, @, For example, sup-
pose the thimble to have made four revolutions and ong fifth.
It will then be noticed that the beveled edgo has passed four
of the graduations on the hub, @, and oppoesite the line of

i8 1% % and it equuls 1%, which is the measurement Shown |
by the guge,

The gage illustrated nbove, which is full size of implement, | wires, so that only hulf the sheltering cover isa
rinl, | the roof is so contrived as (o cast 'ﬂ!m.l'!:_l,l.
tho coat
theso ¢

by thousandths of an inch up to three tenths of an inch at any |

oint within half an inch from the edge and will also nuswor |

! s AR ;.w '.".Il_'.f:‘| ‘."'

A ormzeN of Mechanics Fally, Maine, has e very oldicoing w
Spanish silver dollar, bearing tho dato 1179, The figwres niil
Jettering are very porfect. . On: both sides there: are' bevardl’|
Chinese lotters or charnctors, about twenty-three in number.

“gither on to the shoulder or in

action on matters relating to the trado, and the  further object

|

and Europe, will then find its speediest route scross the Amd i
can continent. . BT

A Better Umbrella Wanted, ot yteriife
A correspondent in one of our exchunges &ah the.qqu@!_oﬁ
! ' ius improve upon the construction ot
Will no inventive genius | g(; nn%m‘m 3
part of 1

the umbrelln ¢ As at present formed ¢

‘ : s_indinm:nb
is shockingly ill adapted td}:m)nr;mm. The

jod by the stick and

. I8 ocoupied Y“nmmm

. fm:im it
s, ordo .

- ghould be

where one would put his

or iuto,
To remed

one's knees and feot, medy tl
be placed out of the centér, and u't

'which can he turned into sueh o position as 40 throw, the water

The attention of muchinists is callikl to the usefulness of '“l‘"‘)'”:{‘_):lwl‘w}'ﬂdv‘?f'ﬁ;‘?fap‘o@% o ﬂ%‘);& Mashereeuaiaits s 2Ll
this gage. for; convenient: and neourate measarement. It h’ia‘g‘%‘:&nﬁgxﬁ‘“g&foﬁ%ﬂnﬁﬁf S hE & Ho 0f thosewhom
light, muall and suitablo to earry in the pocket.  Address for they 1mny comsen i1 16 EHt STis wid A liwe T sardicon seyal

| furthex particulars, Brown & Sharpe Manufacturing Companyy | o0 ol o s =@ P TRt S e
| A CONYRNTION of avhite load, munufagturers wis held i, Ste

Louts on November 11, "l‘h‘u'ow.mmm»blm@

of promoting the interests of Western white lead x tur
iy oxelugively, reducing (he price of white Tead, @

the murkets of ndulterated material,
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" lmprovomom in Plnno Stocks and Irons,

Even when constructed of the best seasoued wood and of
such necessary dimensions as to make it heavy and unwieldy,
the ordinaxy plane stock occasionally twarps and has to be re-
dressad on tho face. The common method, also, of adjusting
the bits or irons tends to spring the plane and to destroy the
wooden key or wedge, Both these difficulties are intended to
bo obvisted by the improvements ghown in the accompanying
engravings.

Fig. 1 shows an improved plane, the stock lightor than
usual, and stiffened, strengthened, and adjusted, as to weight,
by an ornamiental malleable iron or brass casting extending
its whole length, Fig. 2 is an
iron cap similar to that in Fig.1
but specially adapted to planes
as ordinarily used, these being
suscoptible of receiving this im.
provement without costly altera-
tion. IFig.3i8 a common plane
iron, or bit, with a metallic wedge
instead of the wooden wedge, and
doublc or stiffening iron, both of
which it supersedos.

]nrgnnic lifo exists would be only n small fraction of an inch in
thickness, °

The lecturer next proceeded to define tho word barometer—
o measurer of weight, Until the 17th century the air was gen-
erally believed to have no weight, Aristotle tried to demon-
Cinli-
Ho showed that water would only rise

strate the weight of the atmosphoere bhat failed to do so.
leo determined it first.
in o tube when the pressure of the air was removed from its up-
per extremity beyond a definite hight., His pupil, Torricelli,
following in the footstops of his illustrious master, conceived

the idea of substituting mercury on account of its
weight for the water column,

greater
Ho filled o tube, cloged at one

The plane—Fig. 1—has a fixed
incline, A, secured in the throat
of the plane by a common wood

plicable to this instrument a8 were made of the aneroid barom.
eter. The siphon barometer is the only one that spproaches
in relinbility the original Torricellian barometer. This form of
instrument, instend of having a tube of mercury inverted in a
cup of mercury, has the lower ¢ nd of the tube bent upward in
the form of the lotter U,  The external pressure upon the open
end of the upturned leg of the tube susiaing the column in the
loge of the tube, sealed at the upper end, o that the mercury in
The
addition of an ivory float upon the surface of the mercury in
the open end of the tube having a thread attached to it, the
thread passing over a small wheel attached to a hand npon 2
dial, and o counterpoise fixed to
the end of the thread opposite
the float, the whole being in-
in o case, constitutes the
well-known wheel ba.
rometer. Another common form
of the barometer is the tube and
cup fitted into a wooden case
with a vernier scale at the top.
Thege different forms of the in-
strument were illustrated by dia-

that branch receives no pressure from the external air.

closed
Commom

scrow passing through a slot in
the incline so that it may be ad-
justed as necessary. This has a
bearing on the inclined supports
of the metallic top, seen plainly at B, Fig. 2. The pointed,
downward projections, €, same figure, engage with the upper |
surface of the wedge, D, Fig. 8, and the thumb screw, E, by
turning one way, brings the wedge firmly against the bit near |

its edge, and by turning in the other direction, after l)cmg.

seated in the plane, presses the
wedge, D, against the projections,
C, holding both bit and wedgo
firmly. The recesses, F, Fig. 2,
are for the reception of the handle
and guide, G, Fig.1. In the or-
dinary slotted plane iron the
screw, E, turns in one end of o
strap that slides in the slot of the
bit, the other end bemg held to
t.ho bit by the ordmnry flat headed screw.

tho plane iron or bit, which has no slot in it. In this figure |
two ndmstable serews passing throngh the metallic capping

serve the same purpose as the projections, C, in Fig. 2, acting | the instrument for scientific investigation.

as fu]crums against the wedge. By this improvement the
width of the mouth may be instantly adjusted to suit the dif-
ferent kmdsof wood worked or the different demands of the
work. The metallic covering of the stock may be removed
from & worn out stock and adjusted readily to another block.
Practical workmen wxll readily discover the advantages of |
this improvement. -

‘Patented through the Scientific American Patent Agency |
Aungust 25, 1868, by Smith & Carpenter. Other features are

covered by o caveat subsequently filed. Tor further mfor-l

mation address F. Smith, 113 West King street, Lancaster, |
Pa.

— -

THE BAROMETER.---ABSTRACT OF A LECTURE BY
PROF. GUYOT.

Reported for the Sclentific American.

The third lecture of the scientific course before the Ameri-
can Institute, was delivered by the veteran physical geograph-
ar, Prof. Guyot, whose labors in this field were eloquently al-
luded fo by Judge Daly, in introducing the lecturer to the
large and appreciative audience present on the occasion,

_The lecturer introduced his subject by an allusion to the three
forms of matter of which the earth is composed, viz,, solid,
fluid, and gascous, The aqueous portions of the globe contain
all, or nearly all, the lowest types of animal life, the solid land
being the home of the higher types, including man, the crown-
ing work of ereative power. The gaseous portion of the globe
—the atmosphere—is composed chiefly of oxygen and nitrogen;
one volume of the former to four of the latter, or 2382 parts by
welght of oxygen to 7655 parts of nitrogen,

The motive power of animals, as well as much of that used
in engines for the propulsion of machinery, is derived from the
union of the exygen contained in the air with other substances.
Most of the influences which affeet the life and growth of the
higher orders of animals and plants, and to which the general
nume of “elimate” hog been applied, originate in the atmos-
phere and depend upon changes in its heat, moisture, and
weight, Although the subject of the present discourge per-
tained atrictly to the weight of the atmosphere, it could not be
considered independently of some of the phenomena of heat
and moisture,

Prof. Guyot next digcussed tho depth of the atmosphere, and
its varintions of density for diffefont altitudes,
ch atmosphere 1§ estimated at forty-five miles, but the Jower
fopr miles of this depth contain more than one-hall its entire
weight. This point was illustrated by a large and besutiful
colorsd diagram, in which theblue color ‘of ‘the atnosphers
Wi ahown gmdtmlly ghaded’ out toward its upper limit, ‘and
gﬁpgqu;ugt the Joftivet peaks of the Alps, Andes, end Hima.
Inyas, contrasted with the entive dopth of the, mrial ovean. It
must not be supposed that o définise upper 1mit to the atmos-
pliers can hedixed although It ean be approximated, A very
thin: pedlicle of sir purronnding the globe ' contsing nearly ull
the Organie life upon it. If a globe fifteen fuet in: dinmoter
shotdd be taken as o represontative of the carth, a stratumn of
any sulstanes taken to represent tho layer of aiv in which

The depth of

SMITH & CARPENTER'S PATENT PLANE,

found that the mereury settled to a given
point, above und below which it flactuated as the ountside pres-
sure varied.

Prof. Guyot here reproduced the Torricellian vacuum, with a

- glass tube and a tumbler, and stated that that apparatus was
In the plane represented in Fig. 1 the screw, I, seis against |

the best barometer that had yet been invented, although some
improvements for convenience of transportation, but not
affecting the essential principle, had been added to better adapt
Scales of different
kinds have been devised, but they all have for their. object the
measurement of the distance between the level of the mercury
in the cup and the top of the column in the tube. This being
the case, it is always important that the mercury in the eup
'should be adjusted to a fixed level, thé zere of the'scale, or that
the error arising from its variation from that point, should be
'allowed for in reducing the observation. Other sourees of er-
ror arising from dxﬂ‘clc-ncns in temperature, ete., were pointed
‘out. The Torricellian vacuum could not be relied upon as being
sufficiently perfect, unless all air had been removed from the
\mercury by boiling it in the tube before inverting it. The
- surface of the upper end of the column is convex, owing to the
! mutual repulsion of the glass and the mercury. The highest
| point of the convexity, is therefore, not the true reading. A
mean between it and the loywest point must be taken. This
can, howevar, be easily corrected by caleulation.

N

WIND EAS Y

\‘*.
WIND WEST

S

The speaker next proceeded to deseribe various other baroms-
eters.  'T'he aneroid barometer waos deseribed a8 being an alr-
tight box with elastic walls, which are compressed when the
welght of the atmosphere inereases, and expand when the ex-
ternal pregsure diminishes, The motion eaused by the com-
pression and expansion is multiplied by an ingenious mechan.
ism and marked upon o dinl by o hand,  Although the insteu-
ment is sufficiently acourato for many purposcs
it can not be reccommended for seientifie Investigution,  The
circumstances which render elusticlty constant are subjeot 'to
frequent distarbanee ; and o slight Blow upon the exterior of
an anerold barometer is sufficient to change ita z2ero, and - give
rife 1o grave errors,
use, is o bad traveler, Another instrumoent, 'invented by o
Fronch savant, congists of ahollow angular tube bent like o
bow;iwhich straightons or contracts with the varving oxtor
ualpressare, and which, by meelanism simdday torthe anerold,
marks the yoariations upon adial. o The same remark

of observation,

The instraoment, althongh good for hénne'|

end, withmercury, and, inverting it in a oup containing the
' same substance,

groms, Two of the diagramns dis-
played upon the stage, one illus-
trating the self-registering and
printing barometer invented by
Prof. Hough of the Albany Ob-
gervatory, end another the curve
of hightsfrom Oct,5 to Nov. 3
1868, as delineated by that instrument, were not alluded to
by the lecturer, probably for want of time. It is much to be
regretted that an explanation of this beautiful and intricate
device could not have been given. It depends upon the making

‘and breaking of an electric cireuit by the rising and falling

!

:

of the mercury, for the communica-
tion of impulses to electro-magmets,
which unlock a train of clockwork
so devised as to not only to describe
a constant curve upon a piece of pa-
per, representing the hight of the
column at any time of day and night
for many days in succession, but also
to print upon pages, which may be
subsequently bound, the hights of
the column as often as may be de-
sired ; thus, making a printed record
with greataccuaracy,and with scarce-
ly any attention being required oth-
er than. to renew the battery and to
substitute new slips of paper as often
as they are filled with the record.
The tube used is a siphon, and the
means by which the above results
are accomplished rank among the
most ingenious and remarkable of modern in ventions. The
value of such an instrument to science can scarcely be over-
estimated. Neither was any mention made of the barometro-
araph, illustrated and described on page 149, of the current
volume of the SCIENTIFIC AMERICAN, but it could scarcely
be expected that more than a mere allusion to these inge-
nious devices shonld have been made in a single lecture.
Such an allusion, however, was due to these instraments, as
a tribute to their great scientific value and the genius displayed
in their construction.

The speaker pointed out the fact that in the use of the ordi-
nary wheel barometer errors were linble to occur, owing to the
friction upon the float caused by the oxidation of the mer-
cury and from othercauses. These errors, and the fact that
the public had in general been led to expect too much from
them as weather indieators, had tended to make this form of
the instrument unpopular. The value of a baromoter ss a
weather indicator depends upon the correctness of the intor
pretations put upon its indications. It does all that it pur
ports to do, thatis, it indicates variations in the weight of the
atmosphere. These variations aro intimately connected with
changes of weather, as they depend upen differences in heat,
moisture, and direction of windg ; but as the precise nature of
the relations existing between these phenomiena are in gene-
ral very imperfectly understood, it follows that observers are
by far more numerous than competent interpreters,

The form of instrument best adapted to scientific use is
that adopted by the Smithsonian Institute, and hence Known
as the Smithsonian instrument. It is a mountain and obser.
vatory barometer, so called from its use in measuring hights
in mountains and for observatory purposes, The lecturer hin:.
self had the honor of introducing theso instruments into this
country on behalf of the Smithsoninn Institute. It can be di-
vided into pieces of suitable lengths for casy transportation ;
has an adjustment for bringing the level of tho mercary in
the cistern to zero, & vernier scale for reading fractions of an

inch, snd adjustments which can be made to correct all the
errors above enumernted, so that a simple rending can be
made a8 exnctly as can be done with the old form of the moun-
tain barometer, without the necessity of subsequently reducing
This instrument I8 so porfeaet
ava ©f an inch can
borend, The lecturor hag determined the hights of moun:
tains with it within three feet of their actunl hight as deter
mined by angular measurement.

tho results of the observations.
in its u[n‘x‘ulinnﬂ that a varintion of

The lecturor next procesded to show tho causes for fluctus-
These fluctuations may bo divi-

The irregular fluctuationsin.
At the equator the
The regular

tion of the mereurial column.
ded into regular and irregular,
arc¢ase from the equator townd the poles.

fluctuations are moestly regular and upiform,

sworeaps | flpetuationg are monthly, daily, and hoaiy, The umnthly

-
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00 28 2 i el el sl _ surplas being amployed in converting the water into steam, |
Mﬁ‘m Oﬂhu darth tothe heavenly bodfes.  The daily inetaa- | which cscapes from the vessul.  Havipg hented water in o
tions are cansed by atinosphrie thles, and the hourly to a va- | glass vessel to the holling point, we refove the fire and cork
riety of &“m qub'o'f which are yot obeoure, 'These varin- | it up, It continues to boil; and upon pouring cold water npon
tions are 8o uniform that Humboldt said of thom that it was | the sarfnce, it Loils still more violently. \Why ¥ Because the
quite possibile at the equator to detormine the time of day by | condensation of the stenm romoves the pregaare, and the wia.
the barometer. Thoe monthly variations nmo groatest in the t tor boils moro rendily, even at o lower temperatare, He pro-
tropios. The barometer stands lower gencrally in sununer | eeoded to try Count Romford’s experiment of building o hot |
than in winter, the differcncs deponding chiefly upon the | fire, with a'tomperature of not less than 2,000° above a vessel
greator amount of moisture containad in the air during the of water. The sarface of the water boiled, ns shown by its
summor season, which renders the atmosphere lighter, the | condensation upon a cold glass plate Iaid above it; but the |
gas of wator having only about six tonthe the weight of air. | water in the vessel was not heated. It is necessary, thereforo,
The speaker dwaelt at some length upon this point, bat ontire- | to hieat the teakettlo at the bottom, and not ot the top.  If we
ly omitted to mention the effsct upon the stmospliere, of water | desire to boil substances which will be injured by the tompera-
existing as water in the air, as it oconrs during the fall of | ture of 212°, we may readily boil them at any lower tempera-
min or when it is suspended in the vesgicular condition known | ture above 1007 by removing the pressure of the atmosphere.
as fog. | Taking oqunl quantitics, by weight, of ico at 82°, and boiling
The frregular fluctuations wre cauged by changes in the tem- ’ water at 2127, the ico was melted by the water, and the tem-
perature, hygrometric condition, and disturbances of the at- | perature of the mixture was 52°.  There had digappeared 1407 |
mosphere by winds, which, as it were, roll n wuve or swell nl'_’ of heat, and this was the Tntent heat, withont which the water
the wrial fluid before them.  Such variations increase toward | would remain ice. Everyone has noticed that the melting of
tha polos, 8o that in our latituds the barometrical column is | ice in the spring causes a great chill in the antmosphere ; for
in & state of almost constant porturbation. These perturba- | whenever and wherever iee is melted, it absorbs inevitably

B R —————— —

Rugtnations e cansed by tho change i tho ¥elations of the

tions are so small, as in the ordinary mode of observation to be | 140” of heat. On the other hand, the vaporization of water

tus with which to apply it

‘and surrounded it with iee and salt to reduce its tempera.

:
:
:
:
!

imporcoptible, bat they are none the less real. '

The 16cturer next introduced and explained dingrams illus- |
trative of the variations in the barometrical eolumn correspon- |
ding to the direction of windg, both in North America and |
Burope, and followed these with a diagram, which we repro-
duce herewith, illustrative of Redfield’s theory of storms or
eyclones, which he said was now fully established.

Tho large arrow in the disgram shows the general direction
of & storm for tho northern hemisphere, but while the storm,
as a whole, proceeds from the sonthwest toward thenortheast,
it at the samo time revolves around a center in the direction
of the arrows, or in an opposite direction to the hands of a
wateh, the wind blowing in any part of the area covered by
tho storm as indicated by the dircetion of the arrows in that
part of the dingram. As these storms approach, the barome-
ter first rises abraptly then rapidly falls. Asthe first part of
the storm that reaches us atany point to the right of the large
atrow is the northeast part, the wind will consequently at
first blow from the sonth east. As the storm advances the
wind will blow successively from the south, southwest, west,
and northwest, at which time the weather clears up and be-
comes sattled. Ifat the approach of a storm to any point the
wind blows from the northeast or cast, that point lies to the
Jeft of the line of approach, as shown by the large arrow. The
wind will then change, first to the north and from thence to
the northwest which will end the storm.

Huadreds of millions of ‘dollars might be saved il sea cap-
tains wounld understand and apply this theory. The position
a vessal occupies in ralation to the general line of progression,
can ba determined by tho direction from which the wind
blows at the point it cccupies, and the vessel can then be headed
£0 us to gt ont of the gale by the shortest roate, as shown in
the diagram, which explains itself.

Oar limited spacs prevents us from doing fall justice to this
interesting and practical lesture, which was listened to throngh-
out with profound astention, and frequently: applanded, al-
though more than usually protracted. |
- > ——

PHILOSOPHY OF THE TEA-KETTLE--A LECTURE BY PRO-
FESS0R SILLIMAN.

[Reported for the New York Tribune.)

Professor Silliman delivered a lectura on the above subjeoct
bafors the Amorican Institute, Dec. 16, 1868, After the nsaal
introdustion Professor Silliman commenced his lecture by nar-
rating briefly the story of Watt's experiments with the tea-ket-
tle in his yonth, which first attracted his attention to the study
of steam and its application to mechanical works, After some
remarks upon the phenomena of heat, while the water ina
vesssl npon the stand was gradunally rising in temperature, by
the heat of & Bunson burner, he said :  This vessel which we
ars heating has pow become filled with bnbbles, Fishes
breathe water because it contains atmospheric air, while it is
richer in oxygen than comamon air, The fimt phynomenon

takes up & great deal of heat, which is rendered latent ; for |
steam itself, at the pressire of the atmosphere, has only o tem.
perature of 212°.  If wie measars the heat thus becoming la-
tent, we shall find that it amounts to about 970°. By adding |
constantly a given quantity of heat, we shall find that it takes '
53 times a= long to convert a given quantity of water into |
steam n8 to raige it from 820° to 212°. This latent heat would |
be enough to heat water, if o solid, red hot. 1If- we add to the
pressure of the atmosphere, we shall have a higher tempera-
tare of the steam : but the amount of Iatent heat in the steam
will be less, the sum of the latent and the sensible heat being
a constant quantity, equal to 1,180° Fahrenheit, The conver- |
gion of water into steam will expand it into 1,700 times its for- |
mer bulk, and this eserts a prodigions amount of mechanieal
force which is utilized in the steam engine. Heat is nothing
but a mode of motion; and the steam engine enables us to
make that motion useful in the form of mechanical power.
He illustrated the reconversion of motion into heat by rapidly
turning a brass tube containing ether and corked up, and
holding around it a wooden clamp until sufficient heat was
generated to convert the cther into vapor and blow the cork
from the tube. Count Rumford, in the latter part of the last
century, tried a similar experiment upon a much larger scale.
When in the employment of the Bohemian government at
Munich, ke made thoss remarkable experiments which have
signalized his name in this department of knowledge ; for he
employed horse power in the boring of cannon held in « vessel
of water at the ordinary temperature, noting the time oceupied,
and the amount of force supplied.
twenty minutes he brought this large body of water i
state of ebullition, simply by the mechanical power appli

nto o

to raise'a pound of water through one degree of Fahrenheit,
there must be a different power applied to raise one pound to
the hight of 772 feet. This is what is called the mechanical
equivalent of heat. Professor Silliman next treated heated
water in o closed spherical vesael connected with a column of
mercury and a thermometer, When thie pressureof the steam
had foreed the moreury to the height of 38 inches, correspond-
ing to a pressure a Tittle more than that of the atmosphere,
the thermometor had risen to 2457, He then opened a tube to
allow the steam to escape into a vessel, at first producing a
rattling sound in consequence of the condensation of the steam
by the water and the falling of the water to fill the space thus
left vacant ; but very soon the water was raised to the boiling
point, and the rattling censwd, and the steam passed noiscless.
1y through the water, and cscaped. It is easy to convey heat
in the form of #teamn ; and it is now common to convey it in
pipes sometimes for long distanees to wooden vessels, where it
is desired to boil woter. Steam I the most wonderful vehicle
for transporting heat with which we are nequainted. This
‘hinll is heated by steam from n boiler in the celler, giving us
1,000 degroes of heat, the latent heat of the stewm becoming
senuible aa it is condensed in the pipes, and with such astonish-

therefors in seefng that kettlo boil is the displacoment of the |

air. Tasting water that has been boiled, after the air has been |
befors the air has time to return, it is flat and | which is koown. Houting either by hot water or by steam,
The teskottls 1 boiling under the prossurs of |
dividunl carries a tun weight in the | fir the most cconouides!, the most officient, and the most agree-

.

expelled, and

unpalatable,

the ataephere.  Every in
prossurs of the stmosphers upon his person.  Ordinarily we

furl it, becanss then the upward pressure on the soles of onr |

fest is romoved, The sscond condition we have to consider,
then, in the boiling In the teakettle, is that we aro boiling the
water ander the pressure of 15 pounds to the square inch.
Boiling Is not always necsssarily connected with temperature,
If the pressurs of the stmosphere is taken off, in whole or in
part, there may be ebullition without great heat, [Water ot
120" wan hers boiled in the air pumps.] Bolling consists sim-
ply of little bubbles of vapor rising and escaping from the sur-
fare of tho fladd,  An egg might be boiled all day In water at

120" without belng eooked. beenuss it requires a greater hont
to cook it, As thoss little bubbles riss in the ton kottle, they |

strike o colder stratum of water uml nre eondensed, the watar
failing to fill the vacoum, producing the wound we onll the
singing of the teakettle. Tho next sags of our process of hoil-
ing will be tho procsss of distillation, which conwists In the
transfor of pgrﬂelm of watar out of the liquid state into vapor,
tlien its trausiation and final recondonsation In anothor plaes,

The nmonnat of heat passing into the water Tn the tes-Xettlo
would be measzared by the thermometor antil B reachod 212°.
At that pﬂ‘ﬂt the thermmeter would ceste to ries, althouph
tho heat was still passing as rap! [ly as bofore intothe wator ; tho

do not fes] it : but in walking on the surface of miry clay we :

ing rapidity that it sufficiently warms the atmosphere of the
room, furnighing ouo of tho most efficient means of heating

the rolative merita of which T am not now discussing, is by

Cablo of all artificla) means, Profossor 8illlman then exhibited
'n toy stoam engine, rated at two-mounss power [Isnghter], and
proceeded to give un explanation of the steam engine us invented

by Watt. The fimst step of improvement was to eloso the cyl-
Lindor ot the apper end; hithorto it hnd been open, In the
| former steam engine the steam had foreed up the plston, and
| upon the condensation of the sir in the piston by cold, tho at-
lmosplwrinl pressare brought it back sgain,  Watt had intro.
iducml other {mprovements, among which wore the injector,
| the governor, and the eantofl.

There has never hoen in the
| history of Inventions since the world began any machine or
 upparatus which was so perfoct as it loft the hands of the in
ventor, as tho steam ongine was whon it le
Watt, You tnay stand to-day beside the most stupendons ploco
of steatn engincoring Tn the world, and you will wa eonnodted

with 1t o essentinl chango from his Invention. Tt 1s troo thit
he hind no mashinery of tools competant to reach the oxack ro.
giultn that we can now produce.  Ho Tiad no turming Tnthiew,
"borlog-machines, planing nnchines, but all was dono by o
cold ehinel, the hnmmer, thi file, ote.; and the marvel 1s that
he prodoced woch resnlts as ho did . [ hiave aften thopght

expansion of water the world would be uninhabitable. Atthe

caso of the water the solid is much lighter than water, We

Tn about two hours and

| Janvary 1, 1869,

York, and geo the perfection, the finish, and the smoothnoss of
the work, n result possibly sololy duo the genius of Watt, be-
cansn without tiat power we eould not have had the appara.
Professor Silliman next proceed-
tho irregalar expansion of watér near
Ho filled n wessel with water nt 55

ed to illustrato
the freezing point,

fure, A freezing mixture is composed of two solids
having an affinity for each other, but which cannof unite
without becoming fluid ; and in order to become fluid a large
amount of Intent heat is required, which must be borrowed -
from the surrounding substances. In the vessel of water he
immerged two thermometers, one near the top and the other ¢
near the bottom. As the temperature of the water fell, the
temperature of the lower thermometer descended to 8047, and
there remained stationary, while the apper thermometer cons
tinued to fall, nund at lnst reached the freezing point. Why
does not that system of currents keop going on like the boil-
ing of water in o flagk, so that the whole shall freeze at the
gamo time? That is just where this wonderful exception
takes place, and it is the great delight of a devoted mind to
believe that the exception is a part of the original intention
of the Great Architect in the formation of the world in
adapting it to be inhabited by human beings, because we
may readily believe that, except for this irregularity in the

temperature of 893° the very contrary effect takes place, and.
the water begins to expand, it increases in bulk, and conse-
quently becomes specifically lighter, and, like a cork, floats
apon the surfuce, or immediately beneath jt ; sothat you will .
have the surfuce of the water cooled down to 82°, and con-
verted into ice, and yet that freezing does not extend much
below the surface. You rarely find in the coldest winter
that ice is formed more than two fect thick. If you observe
a caldron of molten iron as it cools, does it solidify first on the
top? No. Does a mass of lead in a ladle solidify at the top ?
No; but equally at the bottom. In most cases the solid,
which is the result of congelation, is heavier than the fluid in
which it is formed and sinks to the bottom, whereas in the

have here another exception that the -ice which is formed is .
lighter than the water and it floats npon.it. When we seean
iceberg from 100 to 200 fect above the surface of the sea we
know that for every foot of elevation above water there are 10
feet of depression beneath the surface ; so that what we see
is only one cleventl of the whola bulk. Lake Superior has

2 uniform temperature of about 40°, and beneath the sarface
in the Winter, in any of eurlakes we shall find wateratabont. .
that temperature. This is an important fact with reference
to the inhabitability of our globe; because; you observe, that
if water as it solidified continued to shrink and to become
heavier, the whole mass would become frozen. in a single.
winter go that no sammer wonld be long enough to meltit,

ed in ' In the freezing mixture Profussor Silliman inseried one end

boring ; and he determined by these experiments that in order I

ft the hands of

and eternal death would rest upon the surface of the globe.

of o closed tube, containing vapor, and vontaining waterins
bulb at the upper end, and the condensation of the vapor. .
from the abstraction of the heat by the freezing mixtore, in
its turn, abstracted the heat from the water in the bulb above
so rapidly that it was frozen solid. -+ s
He then illustrated the hesting.of houses by hot water
pipes, showing thet the hcated water would rise, from its being
lighter than not heated, and thus a circalation of water never.
heated above the boiling point, and therefore not liable to
burn the atmosphere by charring particles of dust in it, would.
be constantly maintained. Ho proceeded to spoak of the
chemical constituents of water, being two stoms of hydrogen
and one of oxygen. These two gases which havoe never heen
reduced to liquid form by mechanical power, would resdily
unite by the magical power of chomical combination, and form
that wonderful matter which we eall water, The nnqualn., |
their philosophy said the earth is composed of four eloments,
carth, water, air, and firo. Wemay interpret this under the
light of modern scicnes thus: Earh is tho solid, wafer isthe
liquid, air is the gaseous condition of matter, and fire Is the
foroe that converts them wll from ono condition into the other. .
Wo have in water the solid ice, and permanent a8 granite, 8.
lang s the temperaturo is unchangfd.  We have in water
an inclastie, mobile, transparent fnid.  Weo have in water the
porfectly olastic invisible gas which we call steam.  Although.
we cannot by mechanical means compress the gases. which
constitute water into liquids or solids, yet by their union,
wo can condenge them into water, and we can by their union
produce the highest degree of artificisl hoat which it is in the
power of man to produce mochanieally, 0 voubl%,h one o

taining bydrogen sud tho othier oxygon gas, wore conn
with a single tube.  The ﬂirtiiérbolngtmidm ighte: .
duced an ordinary ﬂumo.(thoi‘w n:lm .P"??Mo_‘” n
turning on the oxygen gos the two produced n uch WATEE
and more brilliant light.  Placing in the blinso o mass of cold
iron, the water produced by the unlon of the g 8
condenwed upon its surfico, w“lﬁﬁ?‘!ﬂ‘w 0

placad in the blaze a slendordar of stoel, und the
groat oa to bm'thcfp!oci, A 6 Bhov
tonasly brilliant sparks, Thess two 4 fs, by th
wlon, produce an smount of hoat, ax

buyond that which we can prod
which in purely mochanieal,
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with whist delight that groat man wonld stand vpon one g Gt vqlmi v, and ‘ al st rhnnje
firstolass stoam (rigates, or by one of our il clads 'jil}t_h"vfi.( Ia moviag in t,uor&! 0iid 29, BN
aiginod, kach as aro useld at tho resorvolrs in Brooklyh and ! of heat which would be eq
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Wm ‘only bo sufficient to melt the whole carth, but to
“nety f_'%bh&ﬂimiumotbonobulonn gtate again ; nay, it wonld
.‘.W‘nmmt to valatilize six worlds as large ns that which we
occupy. I am propared to show you gome wonderful cxperi-
“ments with the sphoroidal condition, but T have not time, and
I’Wm olose this already too long lecture with o singlo illus-
| tmuon, more,
iy an erroncous idea that steamboiler explosions are
p!dwuly the formation of a certain gas. The only gas is
steam, and it is only because thore is too much steam. There
is often too much steam becauso there is too little water ; and
alan*owhg to the fact that whon water comes into contact
with superheated surfaces of iron it issuddenly convorted with
‘great violence into steam, sufficiently powerful to tear the
strongest metals,  Chemists utterly deny that there is any
foundation whatever for the popular notion nmong mechanics
that there is produced, in cascs of explosions of steam-boilers
o kind of gas.
The lecture of Professor Silliman was illustrated by o great
variety of experiments, many of which were received with

‘much applause. vig

nm OOI’W THE FINANCIAL CONDITION OF
m BOUTH.

chine at a cost uf uuul\ £250, CPO This dock was built by
Mossrs. Camphell, Johnson & Co, of the Albert Works, Silver
town, from plans patented by My, Campboll, and adopted l'ur
the Royal dockyard at Bermuda by Colonel Clarke, R, I the
govornment director of worke, This great jron floating strue-
ture, the largest in the world, is of the following dimensions:
Extreme length, 881 feet ; width insido, 83 feet 9 inches ; width
‘u\'cr nll, 128 feot ® inches; dopth, 74 feet 5 Inches. The
weight of the dook is 8,850 tans, and it is nsserted that o vessol
welghing 10,000 tuns or more may be easily lifted, making
the total approximate displucoment sbont 19,000 tuns,
- The dock is Usshaped, and the gection throughont is gimilar,
Thoe ironclad Bellorophon, and ships of similar and of smaller
size, may be casily received into this capacious hollow, and
when once the doek is in position ships forming the squadron
‘on the West Indian station will no longer be subject to great
. and over-recurring inconvenicnce.
fore and aft, at a distance of 20 feet apart.
that the space botween the skins is divided by a watertight
bulk-head, running with the middle line the entire length of
the dock, each half being divided into three chambers by like
bulk-heads. The three chambers are respectively named
*“load, ” “balance " and “ air” compartments. The first-nameb
 chamber is pumped full in cight hours when a ship is about

It s built with two skins |
The plans show |

AN R T L —

Dawes continents flows Dawes Straits, connecting & large
sonthern ocenn and & northern sen, named after Tycho Her-
sehiel continent is separated from Becchi continent by Higging
inlet, flowing from s large southern sen, termed Meraldi Ses.
In like manncr Bessel jolet, flowing out of Alrcy Eea (a north.
orn sea) separates tho Madler and Scechi continents. Dawcs
Ocean s separnted into four large sess, and large tracts of land
lie between, but whether they are inlands or not i not cértain,
In Delarue Ocean there is o small island, which presents so
bright and glitteriug an asgpect as to soggest the prolability
of its being usually snow-covered, These sens, separsted by
lands of doubtful extent, reech from Delarue Ocean to the
south pole.

One of the most singular features of Mars is the prevalenca
of long snd winding inlets and bottlenecked seas. These
fentures aro wholly distinet from anything on our carth, For
instance, Higgins inlet I8 a long, forked etream, extending for
about three thonsand miles. Blesse inlet is nearly as long,
and Nesmith inlet still more remarkable in its form. On Gur
carth, the oceans are three times a8 extensive as the conti-
‘nents. On Mars, a very different arrongement prevails, In
the first place, there in little disparity between the extent of
ceeans and continents, and then these are mixed up in tho
most complex manner., A traveler, by either land or water,

the financial condition of to be docked, nnd the dock is thus sunk below the level of the | con visit almost every quarter of the planet without leaving
tﬁ?hso bl]mgmm:hznm th: nager of o leading horizontal bulk-heads which divide the other two chambers, ltlm element in which he began Lis journeyings. If he chooses

journal, pnhlhhed at Mobile, and are doubtless substantially
:m. u- .au

- During the war, and while Confederate currency wasabun-
ﬂlﬁ‘, the plhnten entirely paid up their debts.

For the two years subsequent to the war, but little capital
m‘mhuhﬁ in tradein the South, and henee but little eredit
could be extended to the planters, and they were forced to
‘work through, economically, with the littlo specie currency
they quite generally had stored away. That theymight live
within themselves, the attention of planters was largely direc-
ted to the growth of breadstuffs and meats, and more corn,
wheat, and bacon were made in the South than ever before.

Daring this present year a faircrop of cotton has been made,
and generally made with provisions and feed of home growth,
50 that the planter has reccived but small advances and is not
mnow in debt. From the high price of our staple—cotton—
‘more money will be distributed in the South this year than
‘ever before, not excepting the year of the great crop—1860.

‘m“' ar’s eotton crop will net the planters of the South the
s sn sum of t0o hundred and fifty million dollars.

. The erop of Mobile alone will bring mnot less than Mmy
muﬂmw&omthatpomt ~

‘The entire debt of the South, abroad, and intheNoﬁh and
4mwwmﬂnﬂm |

- The vast sum of more than two hundred million ddlart

'“'jmoﬁeyiﬂc&vnhﬁoumcheeoumsm o

‘of politicdl quiet, following the determina-

- Wﬂmwﬂtmamﬂwm

| of all this eurrency. In 1 the
"WGSouthnaed the gainsof each year |-
1 fact was generally a year ahead in debt to his factor) in the
purchass of more negroes or more lands, and hence had but
‘or no money to expend for luxuries and the merchandise

Wﬂmbm no negroes to buy.
e of small and well caltivated phnutlons isac-
Mﬁmﬁ)'}hnm wishes to buy more land,
%Gw of the planter will now beinvested in the purchase
) sved farm implements, honsehold furniture, articles of
wmm dry goods, clothing, books, sewing ma-
chines, pianos, and othér musical instruments, ete., ete.
“of the South will now be an exceedingly rich
6 the great West is now undergoing hard times
neident to the low prices of breadstuffs, the South will be
rmm wealth of her staple, now bringing the most

. % t of the country to-day offers o richer field for the
' r merchant and manufacturer than the Cotton

.W These views are plain and simple, and will present
:m wm: foree to every shrewd observer and thinking

.m‘)- 5

~ The man who pocs this condition of things aright, and
ﬁﬁu‘moaim advantage by placing himself before the peo-
"ﬁo! the South with his business properly advertised, can-
ﬁ‘.umm n luerative teade and large returns of profits

= IR e - el A
e wuo Great Floating Dock for Bermuda,

] __govcmmcnt. boing impressed with the ab.
to necessity of providing dock accommodations for the
m-elnd « po‘nd other vossels constituting the North Amer-
M 'ﬂ India squadron, determined some timo since to
| floating dock of iron for service at Bermuda,
| Admirs] Bir Alexander Milne commanded on that sta-
mnmhﬂ out to the Admiralty this great want, During
the pa m JW many ironelads have been added to our
loot ; and most of these havo beon payed below wa.
mmmpoulllons, tho hnlls of most ships af- |
wqxo execodingly foul. The iron men of war |
Amerioan and West Indin stations were no ex. |
4 "..horwr or longer time afloat wore mopo

| = wg tho speed of the vessel and causing |

At of a doak In tho West Tudics, in which a ahip could
p for clesning the bottoud and for nocessary repairs, |

and mtfﬂ!md-—on

Water sufficient to sink the structure low encugh to admit a
vessel entering is forced into the balance chambers by means
of valves in the external skin,
and seenre the enigsons and eject the water from the “load”
chamber. Then the doek with the vessel in it rises, the water

in the caissons. The dock is ** trimmed "' by letting the water
out of the “balance” chamber into the structure itself. The
ingide of the dock is cleared of water by valves in the skin,
and it is left to dry. When it becomes necessary to undock
the vessal the valves in the external skins of the “ balanco”
chamber are opened in order to fill them, and the culvertis in
the caissons are algo opened, and. the dock sunk toa given
depth. From keel to gunwale nine main watertight ribs ex-
tend, further dividing the distance between the two skins into
eight compartments. Thus there are altogether 48 water-
tight divisions. Frames made of strong plates and angle iron
strengthen the skins between the main ribs. Four steam en-
gines and pumps on each side—each pump has two suctions,
emptying a division of an *‘ air"” chamber—are fitted to the dock,
and these also fill a division of the “load” chamber. When

it becomes necessary to clean, paint, or repair the bottom of the
dock itis careened by the weight of water in the load cham.
bers of one ddc. and the middle line is raised abtont five fect
will | out of the water. This gigantic structure is a splendid speci-

| men of worlpnmhxp and ‘although intrinsically ugly, the

skillfal toil of the artisan for two years is manifest in the tout
ensomble of tho ﬁntgxeut floating dock ever put together in

England,

- Two OM eesels of this kind, have, we beliove, been built
o to Ctdiz tnd another to Callao—in pieces;
but this is the only dock fitted in this country ready for trans
port in o complete condition.

The question hagbeen asked whether it wonld not hinve been

‘judicious to construct an ordinary dock at Bermudu ; but when
it is remembered that the island itself is only a coral reef, and |

that no good foundation can be got, the answer is directly given
to this query. Then arises o surmise whether such a leviathan
machine conld successiully encounter bad weather in the high
sens, There is no reason to suppose that the dock would foun-
der, becanse it can be made as tight a8 a bottle ; and should it
got in the trough of a heavy sea, end on, the water would en-
ter nt one end and flow from the other, It would, in fact, live
on the wave like a well corked bottle. The vessels towing it
out would have to Keepits head to the gale, and avoid colli.
sion ; then there wounld be no risk and little danger.

The Bermudus dock has an enormous rudder, ond this has
Intely been ineressed considerably in area at the afterend by
a large number of planks, in arder to give more stoernge power,
Its cutwaters are formed like the bows of a barge, to divide
the water, and by that means diminish the resistance, and on
able the dock to be more cusily towed,"—London Seientifie Iu.
view,

- > O
Interesting Planctary Discoverios,

The planct Mars i8 the only object in the wholo heavins
which is known to exhibit foatures similar to those of our own
earth, and the accumulated explorations and discoveries of as
tronomers doring the last two hundred years have resulted In
tho constraction of a globe representing the characteristion of
this planet ns astronomors bolieve them to exist, At a recont
mooting of the Astronomical Society of Englind, o globe of
Mars was oxhibited, on which lands and scas were depleted as
upon an ordinary terrestrial globe, By fur the larger portion
of these lands and geas wore ludd down us well known entl.
ties, respecting which no more doubt is felt pmong wstrono.
mors than is felt by geographers conceming the oconns of ouy
own globe, An interesting deseription of this globe appears
in Hraser's Magazine, To the Innds and seas, developed in the
planet, are spplied the names of those astronomors whose ro

watendine with baroscles, woods, and |

pulv of Mars, it seems, 1s capped with ice, which varies in ex
tent anccording to the progress of the seasons, Aroand oach
mp is o polar sen, the northern sea belng tormed the Scbrotor
| Sen; the southern, Phillips Sea.  The equatorial reglony of
Mars are malnly occupled by oxtensive continents, four in |
number, and named Dawes Continent, Madley Continent, See
; chi Continent, Herschol I (8ir W) Continent. Botween Dawes
‘and Herschel Continents flows o sea shaped ko an hour glss,
eallod Kaoiser Sea, the large wuthtru ocean out of widel bt

The next operation is to place |

in the dock being allowed to decrease by opening the sluices |

searches have added to onr knowledge on the subject. Foch |

to go by water he could journey for upward of thirty thousand
miles, always in sight of land—generally with land on both
gides—in such intricate labarynthine fushion are the land and
seas of Mars intertwined.—Boston Journal.

i —
Vesuvius on the Rampage,

A correspondent of the Pall Mall Gazelte has been to look
at Vesuvius, to see for himself what the eruption of & voleano
is like. Ile finds it sufficiently terrible, e went up the
mountain and stood upon the lip of the crater, and peeped
into the roaring abyss ¢i. one side, taking advantage of a
strong wind that was driving all the suffocating steam and
vapor to the other. Presently the eruption came:

It does not consist, as the pictures necesearily lead ome to
suppose, of a continuous shower at all.  Still less does it con-
sist of a continnous shower of black ashes shot out from a fire
blazing on the top of the mountain ; it is rather o series of ex-
plosions. But the roar and glare of the great abyss is contine-
ous. You look into the pii, and though you see no sctual
flame, yet its sides are in a state of constant incandescence :
from the mouth of it there roars up incessantly a dense clond
of steam ; and in the depths of it below you hesr the noise of
Krepamtion for the outburst that is next to come. Then you

car a sharper crackel, and then, without further warning, “fol
lows a lou explo-uon which shoots into the air a torrent of
white-hot missiles of every shape and size. 8o enormous are
the forces at work, that not only small pieces of stone snd sul-
phur, such as you might carry awsy as mementos of your
visit, but huge ‘blocks of unnoml each enough to load a rail-
way ballast wagon, and all in a state of perfectly white heat,
are tossed up as though they were o many cricket ba'ls, The
explosion lasts, perhups no longer than a minute; and then
there is o cessation of some seconds, with the noise only of in-

‘ternal preparation once more, after which the explosion is re-
peated.

e R
Printing In Colors, A Step in Advance,

We have before us a copy of a new illustrated weekly, the
Western Werld, a popular literary and family paper, published
by French & Wheat, 18 Park Row, New York. We give this
new enterprise a cordial welcome end predict forit large and
increasing publie favor. The contribiutions to the number be-
fore us indicate thorough acquaintance on the part of the pub-
lishers with the tastes of the American public. The stories
are chasto and entertaining, the miscellancous matter selected
with great care and judgment, and the editorial matter of a
high order in subject, thought, und stvle,

But tho most striking fuatures of this publication are its
illustrations, heading, und border. These are printed in colors
by a patented process by which the difftrent colored impres
sions are given to the paper by a single feeding.  The process
Is still In its infancy, yet, notwithstanding the diffcultics
which attend the earlier stages of any iprovoment the effects
produced are novel and striking, approximating very nearly
to chromo-lithography. The general appearance of the paper
is very pleasing, and this method of printing In colors must
b considered o decided step In advance.

— -
OBITUARY,

Wo rogrot to announce the death of Prof. Wm, B Jillsen,
which oceurred at his home in Jamaica Plain, Mass, on the
20th ult, Mr, Jillson will be remembered by inventors and
others who had occasion to consult the Patent Office Lilyary,
from 1860 to 1865, as its accomplished Ubrarian. In 1865 Lo
resigned this position to aecept one in the BHoston Publis LI

was consldered one of the most acefmplished bibliographers
in the conntry.

—> -

Tow Pittwburgh Dispated, In speaking of some of its more
| useful exchonges, says;

Another paper, of a very differont class, which we always

read with interest, is the SCIENTIFIC AMERIC AN, the best jour

nal of the kind published. It nut ouly abounds with informe-
| Hon, of the most ussful kind to inyentors snd mechanles, but

s goneral articlos arve nlways well written and full of interest.
The number before us is one of the best of the paper which we
have yet read, and shows that the publishers are up to the spirit
of the tiwes in the way of progress and improvement.

o am >

W are Indebted to Measra, B, R, Jowett & Co,, Bullhle, fer
l‘f""f sheets of \'“Rm\'lnm\ deslpned to illustrate the Patent
Oflice re port for 1847, o have o oflen s vken in !mof
. llucw nrtistio l“\'n"l\ll( ns, tlml it I8 uunecesrary now Lo By
moro than to commond the great fidelity with which these
drawings oxhibit the real point upon which the claims to n

jovmmcnt 10 construct a menster donting ma * flows belpg denominated Dawes Ou.un Between Madler and pateut are based,

brary, where ho remnlped ap to the time of his death. le.




Improvement in Eogine Governors.

| For all stationary engines the governor is absolutely necos-
sary. So much importance i attached to its proper action
that it is not surpriging that it has been the subject of numer-
ous patonts. Tho governor, to bo effective under all cireum-
stances, should act quickly, if not instantly, when resistant
foree is suddenly added to, or suddenly thrown off the engino ;
it should maintain an equable speed under oceasional and
moderate variations in the forco to be overcome, and should
entirely close the inlot valve should the belt that drives the
governor be thrown off or break. It would seom, from an
examination of the governor shown in tho en-
gravings that theso requisites are fully meot
in this improvement, and thisopinion is borne
out by letters from the managers of concerns
in which this governor has Dbeéen used for
months,

A brief deseription of the invention aided
by a reference to the engravings, will enable
the engineer or mechanie to easily understand
its construction and operation. TFig. 1 is a
perspective view of the governor with its at-
tachments complete and Fig. 2 a vertical sec-
tion of the valve chamber and its parts. The
valve chamber, A, may be either rectangular,
as seen, or of other external form, as may be
desired. Interiorly thechamber is divided by
a partition of an angular S-form, the horizon-
tal portions of which are connected by verti-
eal walls and by the walls of the valve cham-
ber. The two upper horizontals of the dia-
phragm are bored to form seats for the valve,
which consists of three disks attached to the
upright valve stem and connected by wings
or ribs, being either straight bars or of a spi-
ral form ; the Iatter preferable, as the move-
ment of the valve or combined disks is similar
to that of a piston in a cylinder, and the spiral
form of connection insures an even bearing
and wear against the sides of the apertures
forming the valve seais.

In the soctional engraving the valve is
shown open. B being the inlet for the steam,
the arrows show the directions the steam will
take, when admitted, and its escape through
the passage, C, to the steam chest. It will be
seen that by the provision of double ports for
the valve & much smaller valve than is usu-
ally employed can be usad, which, of course,
is an improvement, as its movement can be
much more easily governed. The inventor
says that the area of an ordinary governor
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tools ng arm used by the carponter, joinor, machinist, nnd |
blacksmith, or with those that would ho valunble in making |
repairs,  Above all, wo consider a good foot Inthe very desir.
able. It would be impossiblo within the limits of a newspa-
per articlo to meroly notice the advantages of this machine
and its varied uses. A good foot Iathe costs from gixty to one
hundred dollurs and the money is well expended in the pur
chase.  Articles of use and omament made of wood, ivory,
and metal may be turned out by the foot lathe convenient for
uso in the house or an the farm. The practice on the lathe is
one of the most fascinating pastimes for a stormy day or an
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valve of two inches diameter is 3-1416 square
inches and that this area may be obtained by
the use of one of his improved valves of only
one and a half inches diameter.

The valve stem couplingis connected to the
governor stem by the ordinary swivel. In this
coupling is a slot to receive the end of a lever,
D, carrying an adjustable weight seen in
Fig. 1, the folerum of the lever being on a
stand rising from the valve chamber. It is evident that this
weighted lever may be used to give a variety of speeds to the
engine, or to adjust the speed to the number of revolutions.
It is plainly seen, also, that the weight of this lever, when not
counterbalanced by the centrifagal motion of the governor
balls, will effectnally close the valve and prevent the'inlet of
steam. Thus, if the governor belt shonld break, or be suddenly
thrown off, the valve would close and the steam be cut off. So,
also, when the engine is stopped no steam could reach the
steam chest and cylinder through the valve chamber. To
keep the valve open when about to start the engine, n weight-
ed catch, E, is used to hold the lever, D, up. Soon, however
as the velocity of the governor is sufficient to mise the balls
and the lever, the cateh is released, and falls by its own
weight to the position shown In the dotted lines at E, Fig. 2,
leaving the lever ready to act in case of accident.

Patented June 9, 1868, by William Bellis, whom sddress
for sdditional particulars at Richmond, Ind.

-
MECHANICAL PRACTICE AT HOME--THE [FOOT LATHE,

Foremen of machine shops get their best material for ap-
prentices from the farm. In this statement all managers of
shops who have had a lengthy experience will coincide. Why

|

is i1 Thess farmer hoys porhaps nover saw n machine shop |

or foundery, yet they betray sn gptitude and » liking for the
work of the machine shop seldom shown by the city bred
boy. To be sure, the lad whose early life has been spent in a
maaufscturiag town or vﬁlu_m where the hom of the spindle
and the clatter of the loom, or the detonations of the hammer
dally assaulted his cars, takes readily to the duties and disci-
pline of the machinist's apprention ; yet frequently the furm.
ar's bay becomes the most intelligent and succesaful work-
man, We answor our question by the simplo statement that
farmors’ boys ace compelled o practice mochanics in their
dally labor. It is not always conveniont to sop work and run
or ride to the blacksmith’s shop whenevor any portion of »
Im;nlom"m aivm ont by breakage or woar ; and the farmor's
bay s compelled to repair the break, often by the usw of very
inferior tools, He is lnegely employed In mending, ropsiring,
and making on rainy days and in winter. Even his play-
things are more frequently made Ly himmelf than bought at
the  store.”  He thus becomes, Insensibly perhapm, a mechan.
i, at Jeast -he Jensns the firt lessan of tho mechanie’'s apr
prentico, the use of toojs.

Evary farmor should hrve a shop room fitted up with soch

BELLIS' PATENT ENGINE GOVERNOR.

unemploved evening. Apart from its use in making and re-
pairing, the foot lathe is n pleasant companion for the busi-
ness haunted and brain weary. One who adopts it as a com-
panion of his leisure hours will soon become an adept, and
the more he uses and becomes acquainted with his machine
the better he will like it.  He will bo surprised at the number
and elegance of the little articles of use and ornament he can
produce from the rough material, and at the plensure that the
practice of n mechanical art will afford,
—o > —

HAND TOOLING---THE BUTTON TOOL.

There ig little doubt that tho practice of hand-tooling for
turning metals is not so extengively practicod in this country
a8 it might be with benefit.  The superiority of hand tooling
over the absolute petion of the fixed tool in tho engine lathe,

antler somo ciroumstances, is a8 apparent o is the hand turn-
ing of wood over the work performed on the automatic Inthe,
In our exporience ns o practical workman we derived groat
benefit from our knowledge of the use of hand tools, There

are various forms of theso tools, and they can be made from |
worn out filles or from steel Larn, ao oy bo dosired,  The or |
dinary trisngular file makes a very handy turming tnnl--ln':
faes it may bo gronnd in theeo forme, oach of which are upeful

in particular onson.. Tha ordinary flst filo is very oseful in-
smoothing or finishing: A square filo or square bar, ground |
at. an aogle neross tho coarnum, is s valuablo tool, We shaw, |
howayer, ona not & frequently smploysd as its merlisdenerye, |
It is callnd the “ batton . 1o0l,” from  the form of 4he | hosd Gr
entting portion, (The nrijgt hea made the head agoontul

bell shape, which is not absolutely neeessary). The tool is
mado by upsetting the end of a steel bar or rod and forming
the head in a die, The ghape of the head is precisely like that.
of n common wood screw, and the shank being eylindrical no:
obstruction to its gradual rotation in the hands of the work-
maon i8 offired.  The tool being fastened in a common chisel
handle engages with the work as shown, and while the shank
bears upon the rest the hand keeps it against the work and
steadily rotates it. In sharpening it the face of the tool is
placed ngainst the grindstone and is turned gradually until a
perfect edgoe is gecured around the whole circumference. Fuor-
ther deseription is unnecessary.

CONDENSATION IN STEAM PIPES-~LOW
PRESSURE.

A correspondent says: “ I notico on page
375, last volume, your three line article on
stenm pressure in the boiler and cylinder be-
ing necessarily unlike. How much is the al-
lowance for friction and condensation in the
pipes? Please show the probable and actual
differences between boiler and piston press.
ure.!  Our correspondent misquotes our state-
ment, which was: “ Steam pressure in the
boiler and steam pressure on the engine pis-
ton are not necessarily alike.
be made for condensation in conveyance by
pipes.”  Our object in stating this self-evident
truth was to intimate to efgineers and others
that in estimating the pressure upon the pis-
ton of the engine, as that shown by the gage
on the boiler, they may not be correct. Indeed,
they are frequently far out of the way. The
condensation of the steam in the connecting
pipe between beiler and engine is more or less,
according to ¢ cumstances. If the steam is
led through a pipe undefended from the at-
mosphere, the pipe being fifty or & hundred
feet long, as is sometimes the case, it is evi-
dent that quite a large percentage of the steam
will be condensed, and reach the cylinder in @
state of mere vapor, the whole body of steams
being lowered in temperature, and its pressure
consequently diminished. But if the steam
is taken directly from the boiler into the cyl-
inder; asin those portable engines where the
‘engine and boiler are closely connected (the
cylinder attached to the top or side of the boil-
er, and the connecting pipe being only a fow
inches long), the loss of heat and consequent
pressure would be inappreciable, and, there-
fore, the boiler pressure could be safely taken
as an indication of that in the cylinder.

Our correspondent’s question as to the
amount of condensation and friction is suffi-
ciently answered by the above. AsS no two
circumstances are alike, no unvarying rule can
be given ; it must be left to the judgment of
the experienced engincer or millwright. Tt
is safe, however, to observe the following sug-
gestions, or to approximate to them: Place
the engine as near the boiler as possible. Use steam pipe of
generous size, with the elbows of much larger transverse area
than the straight pipe. 1 gatoes are used, let them havo large
apertures, so as not to “eramp " the steam, and, finally, insu-
late thesteam pipe thoronghly by good non-conducting lagging,
or hy boxing it with sawdust, tan, or some similar snbstance.
It is well, also, to have n little drip pipe, through which the
condensed steam may be drawn off’ before starting the engine,
so us not to depend entirely on the evlinder pet cocke.  The
working of water in a cylinder is terribly straining.

— >
The Herring Fishery of 1868,

Dr. Louis Feuchtwanger lins lately roturned from s trip
« Down East.” and sends us some facts in regand to the eastern
herring fishery. He gays this season has been one of the most
prolific of herrings known for many years, 50,000 herrings be-
ing tnken at one haul, On the 13th of October 80 hogsheads
of horrings were taken ot one haul and 80 hogsheads two

' tides before.  Every two hogsheads will yield ono barrel of
fish ofl worth in the market £22:50 per barrel, the ofl being

used in currying leather and for mixing with othor fish and
lnbrieating ofls, Beside thig product the remuing of flve hoge
heads of fish will produce one tun of pumice or fish guano,
tho best fertilizer known, and used to mix with inforior guanos
and the superphosphates of the varions brands, and worth by
jtself 820 per tun, If mixed with sulphate of soda or even
plastor (sulplinte of lime) intendod for absorbing the ammonin
produced by thetr decompoxition, it is not excellod in value by
the best Poruvisn gusno, These fhots prove the profitable.
noss of this branch of industry.

)
The Dunderberg Not a Fallure.

The rmm, Dunderberg, which was sold to the French gove
ernment noyoar sgo lnst smmmaer, has withstood Datterics of
advorso eritiolem, to which, unlike the more salid compliments
of an armed enomy, she was unsble to veply. In: wddition to
the sttacks pinde upon horwhen sbe was the Wd her
balldir, it wes stated, after hor salo o the Bmperar of the
Faenoh, that ahe win 5 mere tub for sailing qualities, wel w
mere eggehell for defensive purposes. Pime nnd trinl have,
hawever, refuted ane of theso ealumnios, o we learn that the
Rochomboau neé | performs her fourteon monsmred
miles with ease. Woare glad to hear mmnmu
hor eaterprising builder has Dboen sustatoed, 0wt
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: ."lk nd study, it is not our province todeal.
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ﬂpgn malfed Dast us, gimmp‘le

mmﬁam,m still at work. Whether their

‘are -nchmmmexh:nsted that no further imme-
1!” PQ &Ppmhended is yet undetermined. These
8 are gradually changing the physical as-
; and from them we can gather some idea of

power of the immense volcanic disturbances, which, nges
%’ our yast mountain ranges and engulfed whole

No less ggndand hnprcsuivo have been the celestinl phe-

e e

'nm of the year. The great solar eclipse, possessing in

mmmw greater interest than any that has

M{gg«m,ﬁm ‘past, or that will occur for a long time
not the least of these remarkable occurrences,
both an account of its special peculiarities, and the results

mmmw from organized observation, Add
10 this the splendid meteoric shower of November, and we may

| m’ﬂgﬂn&ﬂwhuvmlbom and the earth beneath havo been

~ ﬂhmm and important.

mﬂm
nmminthomon mighty undertakings which the

world has cver wituessed is no less remarkable, The most gi-
f ul enterprise ever atternpted has boen pushed this
st to completion, The Soez canal now almost joins
snean to the Red Sea, while during the year a
has been initiated for the construction of a
: \ymk noross the Isthmus of Darien, which will unite
tho two great oceans. A new sub-Atlantic telegraph of greater
mm any beretofors attempted, has been made and

connuet the two continents, to be followed, no doubt,
% of greator magnitude. It has also been the subjoct

3 werious coutemplation to lay a cable between the Pacifie
coust and China, and wo would probably hazard little in pre-

mﬁn& wome aven now ld men will live to see that work

Never has the earth seen a period of greater

W wm h.dvﬂhﬂon !nldﬂ mch trinmph-
antadvances. o000

- The discoverics and impm-mm in the ldcnea and the

‘|‘ !'v

spocily them s thisy demand wonld fillw volume, A glanes
at the wie luwe just elosed will show the

W lnldmupol whieli seivotific minds are now

1 | than upon those that adyenture;

J&pinﬁ of V’.l}." we consider the year just

T'o roview them and
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rendors, the congratulations and kind wishes of friends will be
mutually interchanged upon the advent of tho new year,
That the year 1869 will be as fruitfol ol progress and as pro-
motive of the welfare of the entire human race,as the eventfol
yoear that has passed, is our prayoer, whilo we beg to unito
| with other friends in wishing each and alla ““Happy New
| Year,”

—~ -
INSURANCE---DUTIES OF COMPANIES AND INSURERS,

The ocensional if not frequent litigations between insurance
companies and policy holders are ealeulated to do great injury
to both. That company which sconest and quietest ndjusts

most popular. Thoe fact of an early payment of the amount is
heralded by the recipient, and given carrency in the newspa-
pers, making one of the best, althongh gratuitous, advertise-
ments the company could have. But litigation before a jury |
or i suit before a referee does more damage to the company |
than can be offset by their success in that particular case, and
injures the business of insurance genorally.

tion has done mueh more to nurse and proteet enterprise in
building, manufactures, and commerce than is genernlly sup-
posed. The Chicago Jnsurance Chronicle gives an idea of the

| history of insurance that may be of interest to our readers.
| Tt says that the earliest recorded application of the principle

was in marine insurance, which was the invention of mer-

& | chants and ship owners engaged in the commerce of the Med.
| iterranean, somewhero about the twelfth century,

Its object
can scarcely be more clearly and fully set forth than itisin
the language of the English statute of 1601, which declares
that, by means of insurance, *“ it cometh to pass, upon the loss
or perishing of any ship, thero followeth not the undoing of
any man, but the loss lighteth rather easily upon many than
heavily npon few, and rather upon those that adventure not
whereby all merchants,
especially of the younger sort,are allowed to venture more
willingly aund freely.” It was not long beforo the same princi-

| ple was applied to the insurance of buildings, and g0 to the

protection and encouragement of trade.

Farther on the writer says ; “ It is vain to argue that insur-
ance was designed for the use of business, and not business for
the use of insurance. Insurance is governed by certain laws,

2 | which cannot be violated with impunity. The premium must

bo equal to the average risk, and exceed it by a sufficient mar-
gin to cover the necessary expenses of conducting the business,
or bankruptey is inevitable, This ideal may not be always
attained with mathematical precision, but the departures
ﬁ'om it will oscillate within ever narrowing Limits, If the
pmnim are calculated too high, the business will decline;

if too low, impending ruin will soon teach the insurers their
error. It is folly to consider the interests of the insurers and
of theinurodasdhtinct It is madness to regard them as
inhnlml. Insurance is the friend of industry and thrift every-
where. Despite the crudities of its present classification of
‘hazards, that classification is the result of long experience and
careful observation, and is established as much in the interest |
of the insured as of the insurer. It cannot be materially
changed without defeating the very objects of insurance. The

the present rates are prohibitive to the manufacturer, and yet
unremunerative to the insurer, what is the remedy? What,
in the name of common sense, but this—the co-operation of
both in the search for some sufficient safeguard, some measure
of protection, that shall reduce the hazard and so reduce the
rate ? In this search they have each an equal interest. The |
minimum rate, consistent with safety, is the result which the |
underwriter seeks, and it is better for the manufacturer to re-
cognize this fact and do all in his power to diminish the haz.
ard, than to seek to reduce the cost of indemnity by means
which, if successful, must surely result in the destruction of
the indemnity itself.”

We would suggest, in addition to the search for a safegnard
honesty in the insured and the Insurer.
for insurance prefor to overrate the value of their property and
puy the additional premium, and the companies, for the sake
of that additionnl premium, or increased amount, will issne a
policy on property the real or market value of which they do
not understand, or care to ascertain, so long will insurance bo |

ors, and suits at law will follow losses and a demand for pay-.
ment. Althongh both parties are to blame for this state nr
affairs, o lttle congiderntion will show that the onus of the |
blame rests upon the insurer. It iy his bosiness to ascertain
the value of the property insured. Men generally beliove,
and honestly too, that what I8 theirs possemios some pecnliny |
value, and they will esthmate tholr possossions at o hgher fig.
ure than similar property held by thelr neighbors. This Is
naturnl, pnd therefore in some measure, excusable, But the
insurance agent should use his own judgment, wided by a
personal inspection of the property to bo insored snd tho
opinions of disinterestod bat competent parties, And the |
ngont shonld huve a theoretieal, if not practical, knowled go

r | of the nature of the business earried onin the bhuildings for

which an insurance is asked.  An exhibition of this knowl |
odge would serve ns o restraint on the party who desirad the
insurance, and aid in correcting his misstatemonts whother |
honestly or fradulently made.  Tustead of cmploaying as un
agent or solicitor w person who ‘hns morely the gift of fluency

of  apeech and porsonal presentability, owr insomines eom:
pandes would do well to have sagoms fur dach olags of thelr

its nffuirs with a holder of w policy after his loss is always the |

Insurance is & perfectly logitimate buginess, and its institu- |

5 | practical question, therefore, in the case before us is this: If

So long ns seckors |

lever sinee tho settlement of Manhattan Islund,
teen years ago the hight of tho sunken rocks was considerably

WILL STEAM IGNITE COMBUSTIBLE SUBSTANCES 1

The idea that heating buildings by means of steam pipos
completely prevents all dangoer from fire, we do not beliove is
correct,  'When we know that the heat generated by s hydro.
carbon in combinntion with o combustible fiber will produce
combustion, a8 has been go often proved, and that a fibrous
material saturated with oil will, If exposed to the sun’s rays

burst into o flame, it follows that o greater degree of heat,

| whether produced by steam or any other agency, may pro-

duce like resnlts, Experlince has proved that » long expo-
gure of wood to n temperature not exceeding that of bolling
water, or 212 deg., brings the wood into o condition very fa-
vorable to igmition : how much more should it be secepted as
n truth that long exposure to pipes conve swing steam at o tem.
perature of from 350 deg. to 400 deg., should rendeor the com.-
bustible substance liable to ignition. We have on our table
 specimens of boiler lagging, of pine wood, inclosing the stesm
: space und defendod by o sheet iron jacket, thus protecting them
| from the oxygen of the atmospliere, that are reduced to the
' condition of porous charcoal, lighting as readily as our old-
fushioned tinder merely by the contact of o spark, Every en-
gineer must have noticed in hiy experience the inflammable
condjtion of the wood through which a steam pipe passed, or
on which it rested, if they had remained in contact or contigu-
ity for a period of a fow weeks, Every engineer of lengthy
experience and close observation also knows that it is possible
to ignite combustible or inflammable substances by the direct
impact of steam. Cases have been recorded where dry wood
was ignited by escaping steam at a distance of not less than
thirty yards from the boiler; and we know, personally, where,
as an experiment, we lighted oil-saturated cotton waste and
dry pine wood by the steam from a boiler at a distance of
twelve feet, the boiler pressure being at the time only 95 bls,,
temperature, by Regnaunlt 835 deg. The materials burst into
flame in a few minutes.

The ordinary way of conducting steam throngh boildings,
factories, shops, etc., from the boiler, i to lead it through =
series of parallel pipes, connected by bends or cross pipes as
the ends and suspended on iron hooks or brackets attached to
upright wooden cleats, These brackets hug the pipes closely
to the wood, but they leave spaces between the pipes and wood
for the lodgment of the dust from sweepings and the particles
held in suspension by the atmoesgphere of the room. These par-
ticles are simply a form of tinder, calculated from their light-
ness and combustibility to readily ignite. When it is con-

much seasoned, will compel it to give out an inflammable va-

por, it will readily be understood that dry wood and the

“fluaff"" that settle from the atmoesphere of a cotton factory or

sawing and planing mill are in the best condition for ignition
even at low temperatures.

— <>

ABOLISHING OF THE FRANKING PRIVILEGE.,

We are happy to learn that Senator Ramsay has reported a
bill from the Committee on. Postoffices, and Post Roads, rec-
' ommending the abolishing of the franking privilege, and we

are glad to see that the senator personally recommends its
| adoption,

The abuse of the franking privilege has become so genersal
that the revenue of this department is greatly impaired in
congequence, and that, too, by ourvery lawmakers, who should
| be the most scrupulous in observing the spirit as well as the
letter of the statute,

If congressmen would limit their franking operations to
their own business there wonld be less cause of complaint,
but some of them allow their friends the use of their signa-
ture to frank advertising circulars and pamphlets to o great
extent. We have had frequent occasion to eall attention to
this flagrant abuse before.

If the abolishment of the franking privilege should be ex-
tended to the departments it would cost us thousands of dol-
lars on what matter now passes free botween us and the Pat.
rent Office. But we had rather pay the postage both ways,
than have the Government deprived of the large revenue it
now is, under the presout franking system,

Lot the various departments and all congressmen pay their

own postagoe and each burean cherge the same to disburses

ment account, the same as if paid for stationary, clerk hire,
fuel, ete.  We hardly expect that our congressmen will pass

simply o contest of sharp practice between insured nnd insur. | any bill curtailing their own privileges, but that a reform is

' needed, no one knowing the abuse of the franking privilege
can deny.

—— <

SUBMARINE DRILLING AND BLASTING--THE SHEL~
BOURNE SUBMARINE DRILL.

The difficultios of navigating the East River entrunco of
Now York harbor, especially by vessols of eonsidernble dmf,
occasloned by natural obstructions, have beon recognised
About six-

reduced by the Maillefert process, which consistod of lower-

Cinge cans of ganpowder on the rock snd exploding them by

the galvanie battery and conneeting wires, the theory Iwing
thut the superineumbent mass of water formod a resistant or
fulerum  agninst which the eoxplosion might react. Buat
where the rock presented o smooth surfaco without salient
points’ this mothed has ot proved satisfaetory, I conses
Cquenes the attention of engineers how been directed to the
| provigion of pome more sdegquate menns.

Tho Unitod States Government, having approprinted $80,000

mm speeulation; but in nctusl and secuente ex. | tlaks who'are oxports by renson of ‘their fanitinrivy ‘with this roward the fmprovenent of New York harbor, and Genoral’
‘poriment. Almost daily, nature responds 1o uomholdlnquiry naturo«‘ the property on which ' they mmmmmd Hsks to Im Nowton, United Statos Buginder; having adverthsed - for pro-

of thiwkind; nud & new truth Is born to weience.

“A# this wrticle moots the eye of our numdrous friends uml*l (lumtxomumvonivo in case of loss vmuhl thius be wvordad:

posals, the contract for the removal off the Hell Gate obstrac |
tons s been awnrded to Sidney F. Sholbourne of Now York

gidered that the mere heating of a stick of pine wood, however
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:::\:);;:l ﬂ‘w 16th of Decombor: Lot gave an oxhibition of his  have good réason to do #o; nt the same timo 1t s not by nny
o e powors being exertod on blocks of the hard  moeoans improbable, that wany of our viows upon saljeots péla
Quiney granito. The prinelpal part of Mr. Sholbourne's ma- | ting to the seiences will bo discovered to be fallacions by o
chine is & cast iron onsing, in form o dnpmmxl semigpherold, future generation, ng those of o poast nge have been by un . It
or shallow invorted bowl,ocvou feet in dimmoeter, 1t hing throo | geoms to us that there I8 too mueh inquiry asto arI'u/ lh.iu i
wl;d gleol fool or toes by which e stability on the rovk is | aro and too little a8 to Zew they are. \\.'lmt. I8 of {»rrwti«ful
scouradl  Rising from the upper part of the casting is o conl. | value is how things occur—what ‘aro the invarinblo lawa ”l;ll
cal wrought ivon frome, supporting the upper end of the deall | govern thelr oconrrones,  Had Newton gt himeelf to specula-
shaft by means of two |mmllvl rods entering into sockats In n ‘ ting ne to wh)' gravitation takes place, rather than to the in.
cast ring at the top of the feame. The deill bar passing up | vestigation of the lnws which govern the attraction of masses
thmwﬂl the eentro of the top I8 farnished st the bottom with | to cach othor, his Inborg upon that subjoct would huve I;c;(:ll
a bit, one and o half inches dinmetor, and having imbedded in nltnuull'u'r vain and worthless,  But his was o mind thet ap-
its faen ninetoon dinmonds, and rotating st the rte of from | plied itself to the investigation of facts,  1tis true he hazarded
S00 to 500 revolutions per minute, advaneing at the rate of | gome hypotheses, hut they were only entortained by him as b
from one to one and o half inches in the game thne, Hinge what might witimatoly be demonsteated by o-x.p('l‘inu-m Loy

The food 18 causod by o difforentinl gearing which steadily | bo true, not muado the bosis of systom, Tho w«'wlal hog had too

opermtes to advance the deill into the rock, the debris being mueh thoorizging and s now getting down to the troe founda. |

washed wway by the watar foreed into contact with the bit | tion, the veritable hardpoan of all soionoe faots,
through a #mall rubber hose. The watertight chamber of | T T TR ) 2 A P
the machine contains a pair of engines working at right nu-i REMINISCENCES OF TRAVEL IN BPAIN.
glos to onch other, with & horizontal stroke. As goon ns nu.; CONOLIIL
hols s completaly drilled, and also when the drill-shaft is
withdmwn from the rock, information of this is given by o ' DUCAL PALACES—THE EECORIAL OF PHILIE TITE BECOND,
magnetic bell which i& acted upon by o double wire cord in-| The public buildings of Madrid aro unusnally good, and
gulated from the water and passing down one of the parallel there are many grand ducal palaces fitted and furnished in
rods or tabs upon which the crosshead is fixed, sumptuons style, the most interesting of which are thoss of
This drill weighs nearly five tons. It will be worked from | the colobrted Duke of Alva, and Cardinal Ximoenes, the Iatter
a wrocking tug with a derrick by means of steam supplied | in some Tespects the ablest man whicli Spain has ever pro.
trom the boiler of the tug. To prevent this steam being con- | duced. Ximenes began his earcer by entering a Franciscan
densed in its passage through the water to the engine it js | MONAsLery. During the reign of Ferdinand and Tsabella,
conveyed in a hose surrounded by another through which the | OVOT whom he exercisad a strong influence, his mind more than
exhausted steam posses. | any other, controlled the ‘policy of the kingdom, and to this
The rock which will bo drilled in the Hell Gate is that | day his memory is revered as a saint. The gloomy old palace

kno“'n as tho l)mm gmnito’ nnd is m“cl‘ s“rtor thnn Cit‘h"r iﬁ n ﬁttiu‘! rl.'ﬂ('x Of Ull‘- rigcrl’\w hl\b“B Or ihc (“1“]]""!. '[‘ll(‘
the Quiney or Maine granite, on which the drill has been sat- palaceof the Duke of Madina Celi, facing the Prado, eovers an

The nrchitecture of the Escorinl it soverely sitnple, grand and
gloomy, Philip bulld it not for a prineo, bot for u monk, and
wanted for himgelf only u cell, where he conld Live and die, in
the palaes he had bailt to God ; and eertainly, we nover hofore
paw g0 much simplicity and salidity in any other simllsr stroes
ture,  The palace wan origioally very ploinly fitted np.
Philip’s choorless cell, where ho was accustomed to pass o
good deal of his time, had four common-looking pietures hung
apon the walls, n plain bonrd table, 2 single choir, and a stool
npon which he used to rest his gonty foot, the sacking still
showing the stains from the remedies employoed to kill the
pain,  There relics of the monarch are reverently shown, and
attest tho rigid susterities practiced by him after his retirement
to the Escorinl.

The tronsurcs of the Escorial are very numerons, There
nre moany fine paintings, statues, and tapestries, curions pieces
of Turniture, elegant and costly church vestments, beside

soveral thousand saintly relics, highly venerated, nmong which
nre ten complete skeletons, more than a huodred hends, and
several hundred bones, Philip had o pasgion for thesge things.

Jukt biek of the choir of the temple, there is suspended a
marble crucifix of life wize, done by that famous man Benve-
‘nuto Celling of Florence, Ho worked upon it, he says,  with
thoe diligenee, and love, that so precions an object desprves, and
 beeause 1 know myself to be the firet who sverexeeuted cruci
lixes in marble.”

. The library is o splendid room two hundred feet in longth,
‘and containg many rare and besutiful hooks, amang which
(i8 o splendid Old Testament of the eleventh century in letters
iof gold with exquisite paintings; also, a tastefully decorated
| copy of the Koran which is very old, We asked the cnsto-
‘ dian, what value was put upon the Old Testament, and he re-
| plied that a million dollars would not buy it. The fine, sharp
portrait of Philip, which hangs in this library, represents o
& pale, bloodless, careworn man of seventy-two, about to Lid

isfactorily tested.  After-n number of holes aredrilled over g | 8rea of 245,000 square feet, and is fitted np with all that taste,
certain spaoce, & diver will descend and charge them with
cartridges of nitro-glycerin, which will be exploded in the
usual manper. In connection with the drill another very in-
genious and sutomatic machine will be used to grapple and
mise the fragments,

— <I> O
CONCEPTIONS OF THE INFINITE.

Try all we may. we fail to get even the most dim concep-
tion of the absolutely infinite—that which has no bound, no
measnre of comparison. We will cease tonake any effort to
conceive it as soon as we realize the fact that all our ideas are
comparative. Size, color, form, weight, all the qualities in
which material things differ from each other, are all judged
by comparison with something else. A unit of comparison
which answers well as a measure of some object or distance,
may be found to be inadequate for the measure of a Inrger ob-
ject or distance, To estimate the distances of very remote ob-
jects, as the fixed stars, it becomes necessary to take a very
large unit of comparison, say the distance light trayels in a
single second. -

Thus it has been estimated that Sirius the “ dogstar ™ is at
such a distance from the earth that light requires fourteen
vears to travel from it 1o our earth. When we reflect that
dght travels at the rate of 180,000 miles in a second, we can
form & concaption of this distance which would be impossible
if we made a mile the unit of measurement. Buf thisdistance, |
large as it is, is rapidly increasing. It has been recently.com-
puted that Sirius is moving away from the earth at the rate of
144000 miles per hour. The method by which this motion
has been determined leaves no room for doubt as to its reality
although it may well be doubted that the rate -of recession is
anything more than a rough approximation. -

These illustrations, although they do not disprove the state-
ment that the human mind cannot conceive infinity, show that
the nearest approach to such a conception is in the study of
that sublime science, astronomy. Nowonder thatthe devotces
of astronomy are the most laborions of all the divigions of the
grand army of sience. No wonder that they who nightly |
gaze upon the mightiest of God’s works, should have ever been
the most unwilling to doubt the existence of a higher creative
intelligence. No wonder that this grand study las attracted
to iteelf and sppropriated the best talent of every age, and
that those who * nightly nssaunlt the heavens with the artil-

lery of science,” are humbled with the sense of their own
weakness as they contemplate the stupéndous machinéry of

the universe.

i

WHAT J8 SCIENCE 1!

| there is no single pile of architecture remaining in Spain &0 | oy Chemistry.”

: i i y : -
gkill, and Jove of display which characterize the wealthy ::]:L“:;]::Llc zikgxd:x::o?:lh:c x::z;:l;;\tc?:zn; g:;imt;l :2

classes of Spain. The Marquis of Salamanca has two elegant | oo 00

palaces ; and until recently his picture gallery was looked upon | . :

as containingr one of the finest private collections in Eurr?;))u. th:hg;}:g:ﬁ:‘olzi:u;hutrto o o:mrv';uon. o w? 2en

Some of our readers will remember the Marquis as having occupy its ccils :mdgcloistn~ i I,?mm :d: i? e

been an active promoter of the Atlantic and Great Western m'nss scmccs n.ro & 'nim;l:; be pwr; :d-scventeen ln.mdred

Railway ; and the town of Salamanca, Pa., was named after Escorial d foll i e S A i

him. It is reported that he lost heavily by his railway schemes ! 4 e mnn;;z.t 3 seustoriyi ol b DTG R
e . » | late Queen, when she visited the place, was in the habit of

and that in order to repair the drain made upon his fortunes, ' 1 oo b3ty
he had sold at the recent Parig exhibition many of his valua- t:;:;feg midnight massat the altar of the pantheon under the

ble pictures, from which he realized upwards of three hundred | qy,. palace “is tenantless of its heroic dwc]lcrs-” the conrts-

thonsand dollars.
: . ; _ are deserted, and the mind . isitor is « |

Wealth in Spain, as in most monarchical countries, is 2:1:0,“ fvhich ‘;lnnn;:lnwtzg}?f::::xe‘nw:rnml:l:?;mg:g;;t
very unequally distributed. The grandees are usually very | tiitns botter than book L hachaatenot s who built it.
rich in Janded estates and other property, while the poor are | The j)hlaée is now i'er)‘ clégilnti}' fhfnishéil—fdnr of the
Very poor. Hl.'point of squnlid poverty, the streets of Madrid 4y o npnrtinénts,, afterward fitted up by ‘ . snbseqnent S
are fall of pxctgr_emuo ct_fcc(s. Vice and immorality ron 'marquefn;y, with aold and Sral s Ao nh d W'in*do‘“', s "'gs
throngh all classes of society, and ¥ield their bitter fruits. | sost upward of one million dolars Thcmxnplo A
SLUoDTIoTe COMMEn outward:vice of the lower:clssses:consists | mons structure of massive granite, and bencath the high altar
in their passion for bull-fights, cock-fights, and lotteries. Itis | g 4 gorgeous pantheon fitted up as a burial place for the R
& common; thing: to witness upon the strects, old men, women, | o}, kings and queens. Philip died upon & couch withine small
and young children l.mwku.xg about .lottery tickets, from the| 34 chapel, throngh the" window of which he could survey
sale of which they gain a miserable pittance. the splendid follies which he had created ; and his worn-out

Spanish }ustory abounds in great mysterious characters, and body was carried down and deposited wvithin a SRR
we are ?bhged to oonfe&f that t.hcr? was something strangely puntheon. Twenty-one ycars wero em[)loycd'in the constran:
fascinating connected with our trip through that romantic|iion of the Fs corial, nnd Philip NP o o;‘ fro
country, which we can only explain by the fact that in early | aradrid on N aree ATt sixpeﬁnten b o g him.
l{fc we had read with interest “ Don Quixote,” Prescott’s histo- | ¢.1f on an elevation where he could overlook the mtun.tionnml
ries of “ Ferdinand and Issbella,” * Charles the Fifth," and development of his costly gﬁdirén; e g - e
“ Philip the Second;” also Irving’s * Conquest of Grenada™ | Ve gpent five hours'hard work in wandering about the yast
and the “ Tales of the Alhambra.” The reader can therefore buildings of the Fecorial. i A
readily imagine with what engerness we sought out the Au- S
diencia where Ferdinand and Isabella were married ; the old ~ Amcrican.Tastitute Resturen:
palace where Philip the Second was born ; the little chapel at | . 90 My, James Hall, State G eblo gi sf‘" Albuny t ‘,,;(')6 .
Seville, where Columbus met Isabella on his return from San |4 ac e ce o North Avmcdican Oontinent® N
Salvador; the honse where he died, and the parochial church | =y, ¢ 1860.—Prof. Horsford, Combridge, Mass. ; « On the
where his funeral obsequics were celebrated, also the many ex- Philm;op.hv of.thc Oven.” B =a5eehy ’ Ay

quisite edifices left by the exiled Moors. Perhaps, however, |  yu 43 _ Dr. T, Sterry Hunt, Montreal, Canadn; * anﬁ,

interesting as the Escorinl—about two hours' ride by railway 90, | o T PREORCA,  Sh
from Madrid, and regarded by the Spaniards as the eighth mar- | gﬁn{h‘f ‘thfzz;:t)::??m' Gollege ofithe Gifrabaem L '

vel of the world, The Escorial was designed and built by | 5.0 o _ Mr Waterhouse Hawking, of London ; “ On Com.
Philip the Becond, & cold, haughty, intellectual bigot, who, parative Zoology.” P pIREET s
after burying one youthful queen, went over to England and | © @4, 3.__me_ Cooke, Harvard College, Muss, s O'n-.hlé‘
married “ Bloody Mary.” Philip does not appear to have been Spectroscope.” ' * e -
greatly afflicted when Mary died, for history represents him 80 Feb, 10.—Wm. J. MeAlpine, Pres. Am, Soc. of C. '.__:" o On,
very anxious to obtain another queen that he could scarcely Modern Eugineering.” vt NP
wait for the six months’ officinl mourning to cease bofore he | ' BRI -£ A
aent his ambasgsador to ¢laim the hand of Elizabeth of Valois, The Late King of Slam.

v " ot ‘ “‘ P y . y . - ‘ ' -
daughter of Catherine de Medicis, then in her gixteenth yoear The name of the lats King of Slam was PhraBadiSwuns

L

The primary sigmification of the word seience is knowledge;
but a8 generally accepted it means knowledge reduced toa

gystem. All knowledge is comprised of fucts and logical infer- f
onees from facts. The basis of all science then is fact, and the |

prime object to which all scientific research should bo directed
in the detormination of facts. Faets, being the foundation
upon which the logical superstracture must be reared, are of
the most vital importance, They may not be assumed ; all
guesswork is to be strictly shunned.

People are too apt to forget that it is guite possible to rea-
don correetly and ably npon totally false premises. The world
is fall of books that exemplify our proposition. Old libraries
are filled with quaint and labored expositions of almost every
subject upon which men ean think, valugless now, bécanse
they have been fonnd to conflict with facta, It iswith foelings
of sdmiration that we roam through u collection of these nle
most forgotten labors—admiration for the talents whiclyin the
light of the nineteenth century, wonld have made a brilliant
display, and which, even in the darkness of medieval times,
snsde & manly and brave struggle to rench truth,

W pride oursolves upon the progress of the times, and we

| and knowing all the while that his unfortunate son, Don Car- detel-Phra-Pharamendr-Maha-Monkut.  He was Seventy yesrs
| 1os, had o strong passion for the beautifal princess, of age, and had some taste for civilization, having dug canals
| History says that Philip was induced to found the Escorial | built forts, railways, steumboats, founded o ,.[u"lnﬁngﬂ’gl@tb‘.i |
a8 an net of gratitude to God, nnd especially to his patron, St. | Bangkok, and paid some attention to edueation.  These

Lawrence, who inspired the vietory of St. Quintin, In 1557, n 2 : s e
Tho buildings, which comprise a palace, temple, and monas- heﬁ:‘s {?:;’ﬁzv%.m;‘gﬁ;ﬁ?w{dwmom suid to be
| tery, cover 500,000 fect, and cost upwards of four millions of | two thousand in number, to mourn his loss. Howmw
'dollars in those times, when it is said that the laborers re. | years of his life chieily in &tﬁdmmﬂlﬁo gy, and in
| eelved but six conts per day for their work., The situstion of vhotographing hix wives, 0 e o NS

i tho Escorial, undor the shadow of the Guadarami mountaing, Wi hnve n very high meonhnMoP “D‘wu
|15 desolate and mclanelioly in the extreme, The mountaing therafore with samo hesitation that wo disturb its theory re-

{are one mass of bare gray granite, and tho wide Kweop of | Bpeoting: the progress made lne&vmuuonhmmmﬂmkv
|eountry lying in front is n monotony of rocks and stunfed | ut, of Slam, His late highness was 5wmm

troos.  Philip was two years in hunting out thix situation, and | SEHENTUAC AMERICAN, and !&“W 1o us vory Hk
A e had searched for two yoars more he could scarcely have learned wmore from jts columng ‘\qufm
'made n seleetion more desolate, St Lawrencs suffered mar- | WAYS, cannls, and 'J’)‘QWK’“P‘!}'&- RIS

tyedom by bolng ronsted apon o gridiron, and it thought ﬁtl‘t\lilxilslmt.)\\'!m'lgnv §f thmloglm L Bo nl
 that Philip had the form of that instrument in his hioad when | ed, we have no dgp})t,}!_myhg “}"1 lhoFM por
‘he drew the plan, which no- doabt wus supplemented by n|and we hope our cotemporary will forward o ¢

granite bouldsr in hin hiat, if one may judge from the dmmenso | paper containing t)hq notice o “3“{"%&3;‘;?( lougand L
piles of stone blocks employed in its construction, oA reaved widows, - P
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arities probably came from reading the mmau.vtolwmch: ‘
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