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The Corliss Stoam
Eugine,

Probably no engine
over constructed has
achieved a more envin.
ble and widely extend.
od reputation than the
ane we this week illus-
trate, It received thoe
first competitive gold
medal by unanimous
vote of the Internation.
al Jury at the Paris Ex.
position. It also took
the first premium at
the Fair of the Ameri-
can Institute, for 1869,
and the inventor of
the valve gear which
constitutes the pecu.
liar and distinguishing
feature of the engine,
and from whom the en-
gine takes the name by
which it is so widely
and favorably known,
has received n Rumford
medal from the Ameri.
can Academy of Sci-
ences in consideration

of the merit of his in- -

vention.

The engine was ex- ==

hibited for competition
at tha late Fair of
the American Institute,
and a test was made
with the results of
which our readers have
been made acquainted
through these columns.
A statement of the re-
sults, based upon the
amount of coal con-
sumed, and the useful
work performed—the
only reliable basis upon
which a computation
can now be made—will
be found in our adver-
tising columns, and wo
call particular atten.
tion to this statement
a8 furnishing s more
minute account of the
tests than any thing
else yet published.

The peculiar merits
claimed for this engino
may be summed up o8
follows ;

A most prominent
and valuable feature is
the accessibility of ev-
ery part, which will be
at once scen upon in-
spection of the engrav-
ings,

All parts of the moe-
chanism which moves
the valves are outside
of the steam cheat, vis-
ible to the efe, and
therafore auy derange-
ment can be seen at
mee, One simple ce-
centric moves all the
valves ; no complica.
tion of gearing being
used for that purpose,

The same valve admits and cuats off’ the :mmnly of steam; no  pussuges there to fill with live steam.,
asuxiliary valve riding on its back being necessary, This |

valve Is placed on top in close proximity to the bore of the | the eylinder when the eccentric is producing its most rapid

THE

CORLISS STEAM ENGINE, BUILT BY W. A, HARRIS, PROVIDENCE, R. L

83 per Annum

. £

’

wrist plate, which
speed is constantly de-
creasing till the throw
of the eceantric is com.
pleted. Or, in otber
words, the lapping and
u;»-xxinu of the steam
ports requaire, cack, the
same smount of throw
of eccentric, prodm‘-
ing, for instance, o lap
of half an inch at one
end of the ecylinder,
while the opposite end
has an opening of one
inch and one eighth
The exhaust valves are
moved b_V the same ec-
centricand by the sameo
wrist plate before spo-
Ken of, but they have
a muaeh greater travel,
for the purpose of rid-
ding the engine of the
exhaust steam easily
through the exhaust
ports, which arc as
long and twice as
wide as the steam
ports, and therefore
back pressure on the
piston of the engine is
avoided. The rapid
opening and slow lap-
ping of the exhaust
ports are obtained as in
the case of the steam
ports, but much faster,
as the travel is greater
on the opening of the
exhaust than on the
opening of the steam
port, to get a full and
free opening. The lap
on the exhaust port of
this engine 13 about
three quarters of an
inch; opening one inch
and three quarters,
The constant varia-
tions of load upon this
engine, are communi-
cated to the steam
valves instantly by the
governor; the valves
being moved by a lorce
distinet from it yet
subjected to its regu-
lation. Thus, the reg-
ulation is not only ad-
justed according to ev-
erymomentary change
in the demands of the
engine, but is also ef-
fected with absolute
precision by agencies
purcly automatice,
The governor in no
case performs any la-
bor ; on the contrary,
it only indicates the
chango required to the
levers which move the
valves. This does not
task its powers. It puts
forth only the force
necessAry 1o move a
small op. Thismove.
ment is attended with
the least possible fric-

Lof the eoylinder of the engine, and therefore has no long | tion, and the sfop presents absolutely no resistunce to the

governor, except at the very instant when It is in actual con.
Tho stoam valve commences to open its port at ono end of | tact with the lever constituting its fulerum,

This momentary resistance, by the bearing of the lever on

eylinder of the engine—say one inch—and opens directly | movement, and as tho motion of the eceentrle i declining | the stop us o fuloram, occuples in an engine making sixty
into the clearance spaee; therefore there aro no long pussa- | toward the end of the throw, an inereasing speed is obtalned | revolutions per minute, so small o space of time, that, com.

ges to fill with live steam at each end of the eylinder,
The exhaust valve is situsted under the cylinder, at the | slow motion of the eccentric,

by menns of the wrist plata, which compensates lor tlwipcm-d with that dur ng which the governor is loft free to
At the same timoe the steam | move the stop, it is pmotically nothing.

clearance wpace, and can therefore free the eylinder of wuh-r" valve, at the opposite end of the eylinder, commences to When the governor is combined with an suxiliary valve

withont the use of other devices, in the most thorough man.

lap Ity port, by the motion of the eccontrie, but :h_v n | cut-off, us in somo other engines, it is in fact converted into o

per. This valve is also pitusted in close pmximlt)’ to the bore | reverse or subtraction of wspeed produced by the same | conneeting mediom, and mado not moml,\' to indicate the
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: mwwwmm thio labor of moving
0 (0 n cortain dog

dogroo ; and 1t has to porform this duty

hing through steamght packing or stufling

boxes. Tho packing in these stufling boxes by use beoomos
hard, when now packing bocomes nocessary; or it leaks and

it is necessary to serow up a little tightor ;all of which must
be done by hand, theroby putting the regulator under wub-
joetion or friction, variable, according to tho judgmont of
the engineer. Thero is also the friction on the regulator in
the auxiliary valve arrangoment necessary to overcorno the
power required to move such valve through all it bearings,
stufiing boxes, gruides, ote., and under the prossuroe of steam.
Thoso distributing elemonts do not exist in tho Corliss on-
gine valve goar.

The governor is thorefore extremely sensitive, ns it is not
saddled with two duties, actuation as woll as regulation. A
stop motion is provided for the purpose of preventing acal.
dents should the regulator at any time, and from sny cauac,
cease (0 perform its fanctions or become inoperative. This
mechanism does not allow the steam valves to hook o, nnd
therefore they cannot open.  The
roenlt i that tho engine is stopped
by this mechanism alonealthough
the sorew valve may be wide
apen.

The valves are circular slides,
motion being imparted to them
by levers keyed te valve stems.
These stems have a fiat blade the
length of the valve in the sream
chest, and they oscillate on cen-
ters or fixed bearings in the front
and back bonnets. The valves
are fitted to theso blades in a
manner that admits of their ad-
justing themselves to their seats
gs the valve and seat from time
to time become worn. The con-
struction of the valve and stem
is such that a valve can, it is
claimed, be taken out in a shorter
space of time than in any other
engine, by taking out tour bolts

_— '

to remove the back bonnet, and drawing one key where;

keyed to the valve lever. Having four valves, either one can
be adjusted independently of the other with great precision,
and with the greatest of ease.

The yalve gear can also be worked by hand with the great-
est ease, and with 80 1bs. pressure of steam, can be run by
bhand, backwards or forwards, at the will of the engineer,
which oftentimes is necessary in practical use.

Tre valves and blades, and their construction, are shown
in Fig. 3, in longitundinal and cross section. Those represent-
ed by A show the steam valves, and B the exhaust valves.

Fig. 4 is a longitudinal section of the cylinder, steam chest,
and exhaust passage, with cross sections of the valves. A
shows one steam port open, and B the other steam port closed;
the valves lapping the port, C, is the exhaust, open {ull area

Sientific

vod, It moves still slower, and with evident
?::r?ino:;:‘:‘:nmly Koeps it up until the tail itealf has boen
out off up to or buyond tho anal fin ; then at lnst t-hnh ploor
vietint to science suceumbs, rolls over and over like n log
upon the water, gasps copvulsively, makes n fow desperato
but inefsotual strogglos with its abbrevinted tail—and dies,
The sight appears more cruel than it Is, for the succossivo
cuts soem Lo disturl the fish vory littlo ; and as the wholo i«
ovor much sooner than Yhe dying stroggles of a hooked fish,
wo may claim the right to malko the sacrifico for our iu‘tnllec-
tual dinner—especinlly a8 it occurs by no means every I ridnfv,
Wo have losrned that a fieh eannot swim without it tail,
Lot us now inquire how it ewims with it Very much as you
soull & boat with an oar; bat with the differenco that in this
onso the onr is o part of the boat, and is flexible both in its
length and io its hight,
Lot us supposo our fish Tonting ot rest in the water, [ts
tail is oxtended straight behind the body ; suddenly it is bent
to one side ¢ this of course turns the head towards the samo

—

of port, and D the other exhaust closed.

It will be noticed also
that the circumference of
the exhaust wvalves, C

side, and perhaps carries the fish a little backward ; but now
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comes & more forcible backward stroke of the tail, which
tarns the head the other way and propels the fish for-
ward. Then, having reached the middle line, it is gently
bent to the other side, and again foreibly extended. The re-
sult of these alternate movements of the tail in opposite di-
rections is, as in the sculling of a boat, to propel the fish for-
ward, not in a straight, but a zigzag direction But the suc-
cessive movements are so rapid that we notice only the result-
ant forward motion, which is in some specics, as the salmon,
at the rate of twenty or twenty-five miles an hour, and so
powerful that the sword-fish has been known to thrust his
sword through copper sheathing, a layer of felt, four inches
of deal, and fourteen inches of oak.

But it may now be agked, “ Why does the backward stroke
of the tail carry the fish forward any more than its forward
stroke carries it backward? for they must pass through the

apd D, is partially cut
away, thus redocing fric-
tion and allowing the
acting portion of the
valve to seat itself as it
gradaslly wears. These
devices are observed in
the transverse sections
of Fig.8 as well asin the
longitndinal section, Fig.
4. Tt will also be observed
in the longitudinal sec-
tion, Fig. 4, that the pis
ton has traveled a very
small part of the stroke,
while the steam valve,
A, and exhaust valve, C, ¢
have been opening the

full area of their ports. The quick opening and closing of the
steam and exhaust valves, and at the proper time (se¢ Tred-
gold), with & positive mechanism for closing the same, has
been & subject that has received the greatest amount of a'ttem
tion and thought from our most scientific engineers, and it
is one of the principal sabjects of the Corliss pnt(-.m.'

The workmanship of the engine is exquisite ; that of the
engine exhibited at the National Fair of the American In-
stitate, which clicited commendation from every person com-
petent to judge, was, a8 we are told by the builder, the g
a8 that given to every engine before it leaves his works

In style, as scen by the engravings, :
the most exacting taste,
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same space.”” There are four different reasons: First. The
forward stroke is much less foreible and rapid than the back-
ward. Second. The water is already moving; for the pre-
vious backward stroke of the tail from the other side to the
middie line has forced the water in all dircctions out of its
way, 80 that the the further stroke forward meocts COMpPAar-
atively little resistanco ; but the backward stroke meets all
the more and is therefore the more effective in sending the
fish forward. Third. This and the fonrth reason depend upon
the form of the tail, or upon the will of the fish.

There arc some tails, such ns thoso of the sharks and of
tho sea-gonkes, which are long and narrow and stiff from odgo
to edge ; and these aro * feathored ” like an onr.  Bat tho tall
or an ordiniiry fish is not only el wider, bat flexible in

Harris, corner of Park strect and Promenade avenue, P

d‘--m:-', I, L, or at 40 Muorray #trect, New York.
tisement on nnother page.]
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\ How a ¥Vish Swimms,
Now, how does it swim ¢

\ We h'n'(: fnl)n'l tlmt lhu O VS
Bive ar l'tmullum'hun removal of the

Q dorsal, nnal, pectoral,
and ventral fins, only renders the fish’s position unsteady ;
but he could swim e well ag before But if the end of tlu:
caudal fin be snipped off, its speed iy diminished ; i the cn;

every direetion, and enpable of being gpread out or narrowed
| by tho action of little muscles attached to the bony rays which
Fupport it. - Now such o tail may bo fonthered, and .I“"’lmbl)'
|1, when the fish is moving slowly : but for more rapid move-
| Ients it is probable that | he whole tail is spread out ard hol.
Howed backward for the backwned stroko ; but that upon
‘ rc.-:u'l‘ning the middle lino it is narrowed and made conves for
| the forward stroke, so a8 to offur the least rogistance to the
i wator,

Those fishos whic

h have seales ovorlapping eac
wided in still u fifeh otlapping each other are

way ; forin the forward stroke the scalos

| from official sources, in reply to queatiénspropomgdeﬂbl i

namber of Morse instruments, employed in Europe, Asia, Af-

[January 8, 1870,
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»t.x.poAn that side of the tail would be ﬂn'wmml closaly tomuther
go n# Lo prosent o plane gurface ; but in the backward ﬂtl‘ﬁk;v
tho edges of tho scalon would be raised o little from the lmn}: .
Ing of the tall, and wonld offer u..rm:fglmurd nurfumrn to tho
water.—From © Beast, Bird, and F iwh, by Burt (. Wilder, in
Harper's Magazine for December.
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8501 MORSE'S OFFICIAL REPORT UPON THE TELE-
e GRAPHY OF THE FRENCH EXPOBITION,

COMPARATIVE SPEED OF INMTHRUMENTS.

In the comparison of the speod of transmipsion by the dif-
ferent telegraplie systems now in use, the anxiery of Prof.
Morso to properly set forth the merits of his own invention in
this report has lod him to gome conclusiong which we cannot
but regard o8 inncenrate,  Ho states, that in Franee and Pros-
sin the Morse instrument is officially rated at twenty to thirty
messages per hour, and the Hughes printer at fifty messages
por hour, ench message being calenlated a¢ equivalent to
twenty words ; but, lo the table given of the results reached
by American operators in special trinls, the minimum rate is
1,000 words per hour, which is equivalent to cighty messages
of twenly words each ; therefare, Prof. Morso claims thot the
upeed of his own instrument haos been greatly underrated in
the official European reports, and that it is actunlly the most
rapid system in uge. It should be borne in mind, however,
that the actual digerepancy between the gkill of American and
European operators, though very considerable, is much less
than would, at first sight, appear from the above al;c_:'wipg.
The rate given in the official reports represents the average
speed of good operntors under favorable circumstances, while
that of the American opcrdlom is the resalt of gpecial trials
of selected experts, which as might be expected, give a very
high average. A much nearer approximation to the true rate
is that given by taking the average of a week's regular work
in the New York oflice. This was done about two years since,
and the resuld, as far as “ through wires,” or principal circuits
are concerned, was as follows ! S

The Morse instrument transmitted, in a day of ten hours, |
an average of 800 mepép.‘gea‘%f twenty words each, or thirty
messages per hour. |
* The combination (improved Hughes) printer transmitted,
per day of ten hours, an average of 825 messages of 20 words |
each,together Wiql ’44 00 wo.rgs of press news,the whole being i
equivalent to 52 messages per hour. If the American lines i
were kept in as good working condition as those of Europe, 1
these averages would undoubtedly be much bigher, as may I
be proved by comparing the maximum speed per hour swhich 1
has actually been obtained and officially verified : ‘ 1
© 'Tlie Morse apparatus in England, 1476 words. 1
W @« America, 2,704 ¢ | &

The combination instrument, in the hands of an expert ope
rator, has transmitted 2,700 words per hour through a circuit =iy,
of 240 miles,a distance fairly representing the average length ’
of circuits in the country. The Morse apparatus,asconstruet-  §
ed and used in America, cannot be made to recoxd, with eer- e i
tainty, over $1,800 words per hour, and this we consider to
be about the average rate attainable in continuous work by
the best American operator, under favorable conditions of the
wires, wkile the rate of the combination printer, under simi- !
lar conditions, is 25 or 30 per cent higher. Singularly enough, Ry
Prof. Morse makes no allusion whatever to the latter instru-
ment in his r2port, although it is, practically, the most rapid 2
one in use at the present day. ‘ B NN |

NUMBER OF MORSE INSTRUMENTS IN USE, ) AR

A mass of valuable statistics is brought together in the lat- 2K
ter part of the report, which want of spmpmenumm : %
quoting as fully as we could wish. From WWM 1 Mg

Prof. Morse, and addressed to the telegraphic administrations
of foreign countries, it appears that the Morse instrument bas
almost entirely superseded every other one throughout the
civilized world—as might be expected from its simplicity,
economy, and effoctiveness. The Hughes printer is consider-
ably employed in Europe cn important throngh lines, as the
combination is in America, and for this class of work it pos-
sesses incontestable advantages. From the returns, it appears
that about 200 of the Hughes instruments were in use in Eu- Mgy

rope in 1807, the majority of these being in France. Acare- |
ful estimate,based mostly upon official mpom:pntgthewhojq 5k

rica, and Australia, in 1867,at nearly 12,000. In America, the
Western Union Company report that they employ 4,000, and
the various other lines cannot have less than 2,000 in daily

use, including the railway lines and those of competing S
companies, n8 well as a large number in Canada, making & A
grand total of about 18,000 instruments of this kind in
at tho present time, DR TR ALY

e
1

Now that the ]oﬁg and bitter oon AR ; "r--:' e o .

. > > L e S A %
which is really due to Prof. Morse {8 WA ek da

and improvements, hns almost ontirely

oxpiration of his patents and thoconhnd@ﬁﬂ\g\'_ bl

-

graphic interests, it may bo well to impartially ex: ...;.,.

the little pamphlet pubilished by himself in
Tho inventions or dlao:vcﬂu'fhzfq mgg’;,
Prof. Morso, may bo briefly summe | up a5 Nas
1. The recording or goneric telograph, operated
tromagnetically or clectro-chemically,

2. Thoe telegraphic rolay cirenit, myﬂgf; T
closing of a gecondary ecireuit by moans of & br
cirenit, ) RN
4. The dot, and line alphabet. AL

receiy

senlol
QLY
s
b
y

in 1867
oo B

4. “The use of sounds unm«n\u&agf ]
communications, ROy
=P

1
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claims of Prof. Morse, us sot forth in this report, as well o8 i 3
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f  parts, and showing that each detail was before
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n such & manner a8 to produce a new result

u‘ﬂr one. Almost overy great inven.

tion of dovices previously well known, and,
hnpndhlnthn it should be otherwise,—
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Yor the Selentiie Ameriean,

'ON MANGANESE AND SOME OF 1T8 COMPOUNDS.
BY YROFESAOR CHANLES & JOY,

Tt fs difficult to traco tho origin of the word manganese,
the ores containing it were variously styled temale magnets,
black maguesia, alabandicas, from the City of Alabanda;
mangadesum by the glass makers, and later manganesiom,
and finally manganese.  But notwithstanding the antiquity
of the namo, it is safe to say that even at the present timo
very little is known about the properties of the metal, and it
hmmlm that we have chosen to speak of it, in order

put together for convenicnce of reforence, the various
ndholhof its preparation, and the properties of the metal
as accepted by the best authorities.

For a long time iron and manganese were confounded to-
gether, but after the Swedish chemist, Gahn, proved the exist
ence of a now substance in the mineral pyrolusite, the anal-
ogy between the new metal, manganese, and the old metal,
jron, at once suggested that the former could be reduced in
the same way as the latter.

The oxide of manganese was heated with charcoal, and a
complete reduction followed. The heat Yequired was the
same as that for the reduction of iron. The metal obtained
in this way, like pig iron, was found to contain considerable
silicium and carbon, and to be very brittle. Whether it could
be made malleable by burning off the carbon'and squeezing
out the silicium in & puddling furnace has never been ascer-
tained, as no one has ever manufactured sufficient metallic
‘manganese to make the trial. If the first chemist who re.
duced an ounce of iron from the oxide by means of charcoal
could see to what uses the brittle, easily rusting, unmallea-
ble metal as described by him, is now applied, ho would be
slightly surprised, for in small quantities or in the form of
powder, every chemist would be forced tosay that iron would
have to be kept hermetically sealed, or protected by naphtha
from the action of the air. It may be that mangancse in
larger quantities and properly refined, purified, and annealed,
would be capable of being hammered into thin foil or drawn
into fine wire, but at present we have no positive knowledge
on the subject.

Another method for the reduction of manganese is
Ll to fuse the chloride with an equal weight of fluor
r: spar, and ooe fifth its weight of metallic sodium.
3 When obtained in this way it has the color of cast iron ; is
very brittle and very hard. It will take a fine polish, cannot
be scratched by a file, cuts glass easily, does not change in
moist air, is not attracted by a magnet, and has no effect upon
the magnetic needle ; it cannot be wrought, but can be cast
the same as iron, and its specific gravity when prepared
in this way is 7-16.

This method has Feen severely criticised by our best chem
ists, and it has been objected that the metal obtained was in
no way pure, and ought not to be accepted as disclosing the
true properties of manganese,

Deville fused the metal to a crystalline mass, the powder of
which decomposed water rapidly ; its color very much resem.
bled that of bismuth. The fluoride of manganeso has been
roducsd by metallic sodium, and we have oursclyes redueed
the amalgam of manganese to a fine powder, but wore ungue-
cossful in fusing it to a button,

Some authoritics say that metallic manganess decomposes
water at ordinary tomperature ; that its color is reddish white ;
that it oxidizes in thoe air, and must therofore be kept under
naphtha the same as potassiom and sodiam ; that it is slightly
magnetic, and that it readily combines with silicium and ecar-
bon, and that its specific gravity is 8.

The metal is said to be casily attacked by deids. In refer-
once to the alloys of manganese, not 80 much is known as
conld be desired. It effect upon iron is, however, hecoming
more familiar, and has been made the basis of several
patents, In this country, especially, the use of franklinite
iron, containing o lnrge proportion of manganese, is well un.
derstood, and the iron produced is valuable for many par-
poses, In England there are thirty-gix patents involviag the

-| lar way, and is very hard.

Scientific "‘\mcrimn.

29
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““mmw‘n lmn ‘Dd stoei, the carliest of which was | slmply pouring an acld upon tho salts in » flask, Jost as we
taken out in 1790, make ’s_‘u"“"',’_‘ B by means of zine and & giphuri ,.r: :

Dr. Prioger, of Bonn, hins prepared alloys of mangancse and Wo have gone far enough in our sketeh to show that the
fron, aud nung:nm' and copper. An intimate mixture nf:ul'l'“"'lh'm" of manganese are very pumerons, and we may
Nlﬁh oxid ofmuogum-aw. pumlo'rvd charcoal, and iron fillogs  recur to the subjoct again at » '? iture time, party v,gg;,.‘,'
or lllmlb‘l. is mada in a black lead erucible holding thirty to | as we have sald nothing about its most s portant u i~ ¢ '-
ﬂﬂy pounds, A covering Is made of chareoal, ooy spar, and | manufacture of ehlorine
common salt, and the contents of the crucible exposed for | i
several hours to a white heat, On breaklng the crucible, Improvements in Salt Makt
the alloy of mwanganese and iron will be found an o perfeetly | SR
homogeneous button, Two equivalents of manganese and ono | Iho old nnd usual mods of taking salt, when made, out of
Nu('.lm‘ of 'm. aftord an ‘""y “”"‘“‘"i"“ ””n" uiv per I’ M pans l.n DY & man 'ﬂufullll}( on what is ealled a “hardle "
cont of manganese ; four of manganeso and one of iron, give up each sido of the pans, and with a long shalt, having s raks
about 0'“’1" por oent of mangnnese.  Both alloys are harder f ul'llu- c'n'l,_dln\\'mu the mit. to the side of the pan, and then
than the hardest steel ; they are espable of & high polish, | with a perforated spade lifting the salt out and putting it on
fuso at & red heat, do not oxidize in tho alr, and only partially | 10 # bench, into carts, or into the stove-house.  For the men

80 In water ; their color Is botween that of steel and silver. | ¥ be able to do this work, the place being very hot from the

These alloys could boe used fer journal boxes or bearings of

\

steam and hoat of the brine, they have to work nearly In »

machinery, aud would be useful in affording & method for the | nude state, and to render the placo a little colder they have

introduction of manganose to iron or steel castings.

The alloy of manganese and copper is prepared in a simi.
Its properties have not been suf-
ficiently studied by our ‘workers in metal, and it would seom
to offer » good field for investigution. It will thus be secn
that our knowledge of manganess is very limited.  Thewpe-
clmen of the metal In the eabinet at Columuols Collego is
very hard and brittle, and has o distinetly red color. It has
been kept ina loosely stoppered bottle for several years with-
out any signs of oxidation or absorption of molsture. It prob.
ably contains some carbon and silicium.

In referonce to the applications of the compounds of man-
ganeso to the arts, it may be well to mention a few of them
in ﬂc}: connection.

VIOLET COLORS,

A very rich violet color is prepared by fusing finely pul-
verized pyrolusite and phosphoric aeid in proper proportions,
digesting in ammonia, filtering, evaporating to dryness, and
treating with water ; a violet powder remains, called Nurem-
berg violet,

GREEN COLOR,

Manganese green i the manganate of baryta, and can be
represented by the formula 3 BaO, 2MnO,, It possesses =
fine green color, and is much safer than arsenic pigments.

FERMANGANATE OF POTASH.

This valuable salt can be prepared by passing chlorine gas
through a solution of the simple manganate. This is said to
be a more economical way for its’manufacture than the old
methods.

PERMANGANATE OF SODA.

This salt is made on a large scale, by heating together 12
parts anhydrous caustic sodn,36 parts soda lye of 1:387 sp. gr.,
10 parts chlorate of potash, and 18 parts finely pulverized py-
rolusite. This, and the preceding salt are ol great value in
chemistry, on account of the fact that they contain oxygen
gas in a condition suited to the rapid oxidation of substances;
a property that renders them available as disinfectants to de-
stroy all bad odors, to be substituted for ozone in bleaching,
and, in general, to be employed as powerful oxidizing agents.
The salts are also valuable for the preparation of perfectly
pure oxygen.

IN GLASS,

The use of manganese compounds in glass manufacture is
one of the earliest applications of this element ; but the fact
that glass which has been bleached by it afterwards under-
goes a marked change, and in the course of a fow months has
entirely different optical properties, is not generally known.
The oxide of manganese is put in to counteract the effect of
oxides of iron, but, in course of time, the oxide is acted upon
by the light and air, and colors the glass red. Many a pho-
tographer has been puzzled to know why the glass of his sky-
light no longer lets light through so as to give him good pic-
tures, and many a gardener has been troubled by the parched
appearance of the grape vines in his conservatory, and by the
decrease in the yield of grapes; both of these phenomens are
due to the fact of the presence of manganese in the glass and
the consequent red color. Red glass will not permit any
chemical rays to pass, and hence the photographer can take
no pictures. The same color will let heat through to parch
and dry the vines, bat the life-giving rays are cut off. Thus
as our knowledge increases, we must order our glass to be
made according to the laws of light as well as of chemistry.

SULPHURIC ACID. .

When water impregnated with sulphurous acid is treated
with sulphate of maganese, the sulphuronsacid is changed to
sulphuric acid. Here is & use of the oxidizing property of a
compound of manganeso that may offer n way to important
manufnctures. It works on asmall seale, and probably would
on & large one, if any one would try it.

OXYGEN,

The mineral pyrolusite, or black oxide of manganese, has
long been employed to make oxygen, but the recent method
of converting it into mangunate of soda, and aftorwards oxpel-
ling tho oxygen by heat, is less familiar to us. A better
method than the manganato of soda is gaid to be the employ-
ment of the corresponding lime salt. By heating lime and
binoxide of manganeso in o current of air, tho mangannte of
lime in formed, which i less likely to fuse than the sodn salt,
and hence is more readily made. If the air be passed over the
lime for a considerable time, the permanganate of limo will
form, and this bids fair to afford us the permanganates in a
ready and cheap way, and also offers n method for isolating
pure permanganic acid by decomposing the lime salt with
sulphuric acid,

By mixing the permanganato with the binoxide of bar.
jum, wo shall be able to prepare oxygen gas in the cold, by

to burn down the fires fross noder the pans for several bours
before and during the timoe this work is going on ; and when
the quantity of salt has been taken ont there hu to be put
into the pan a large amount of cold brine, which then renders
it necessary to push the fires very much to get up the beat
again, This causes a loss of time in making salt, and ia very
destructive to both pans and the brickwork surrounding the
fires. Salt having to stay so long a time 'n the pans between
tho times of emptying them, and being a substance 0 patu-
rally inclined to faston itself to snything that is hot, a seale,
from two to four inches in thickuess, will form in a fortnight
on the bottom of tho pans, and requires o be hammered to
break it. This scale often adheres so fast on the plates of the
pans that they are twisted into all shapes and forms, causing
breakages. They are also often burned into large holes, the
leakages from which allow the brine to run into the fires and
flaes, and injure and destroy the brickwork so much that the
repairs often amount to one-fifth of the value of the salt made.
The work being so very unpleasant for the men and the re
pairs such a serious item of expense, Messrs. Hamer and
Davies, having set up extensive new galt works at Wincham,
England, determined to find out means to obviate these de-
fects as far as possible, and they bave, it is thought, succeed.-
ed, and have taken out letters patent for their improvements.
They have now three pang at full work so successfully ss to
quite equal all their expectations. The salt is taken out of
the pans by steam power instead of by men and continued night
and day alike. The salt being taken out so regularly prevents
the formation of the scales, 80 that the pans need no ham-
mering, and, therefore, no twisting of the plates, and also
obviates the leakage and consequent destruction of the brick-
work and filling up of the flaes, as in the old method. Al
these improvements combined, more salt is made from the
same quantity of fuel, and in less time, from the same dimen-
gions of pans.

The mode in whicl: this work is performed is by having a
railway up cach side of the pan, or by making the pan slide
into a railway, and having a carriage across the pan, cod-
structed with a shaft through the center, to which rakes are
attached by one end ; the other end of the rakes travel on the
bottom of the pan. The carriage has a flanged pulley or
wheel on each end, the same a8 & railway carriage, and travels
from front to back of the pan, with the rakes that cover the
whole width of the pan. The machinery is so arranged that
the carriage is drawn backwark and forward by wire ropes.
When the rakes are at the front end of the pan, and begin to
be drawn towards the back, they take the salt as it is made
with them at the rate of about 20 ft. per minute until they
arrive at the foot of an incline upon which the rakes travel,
and on arriving at the top the salt drops into carts standing
to receive it. The travel of the rakes at the foot of the in-
cline changes, the speed being reduced to about two feet per
minute while ascending the incline, so that the brine runs
from the salt down into the pan, instead of in the old way
on to the hurdles, and wasted, and it is quite hot when it gels
into the pan agmin., The rakes having dropped the salt into
the carts, the machinery is 8o arranged that the carriage is
raised on one side, lifting the rakes up, and being held up by
a leg or catch on each end of the carriage: a return motion
takes place and the carriage and rakes go back to the front of
the pan, st which place the catches or legs are set at liberty,
and the rakes go down into the pan and commence another
journey. Each double journey is made in nine minutes on a
pan of 70 feet long and 26 feet wide. By thisprocess the salt
made is put into the carts every nine minutes, and when theso
are filled the stages on which they stand are so arranged that
one man can take all the salt away from three pans and put

it gither into railway wagons, boats, or into the store-house,

as may be required.

At this time the salt being made is the batter salt of the
finest quality, and the advantages of the machinery employed
in its production over the old plan are the following: The
color is much better than that of the salt made in the usual
way ; there is very little scale formed on the pan bottoms,
therefore the repairs needed are much less. In addition, it
would appear that more effoctive control can be obtained over
the flues, so that the smoke consuming principle can be much
more cffectively applied than previously,

S\ G

I7 is said that a now description of lava is being thrown
from the erater of Vesuvias since the last cruption, consisting
of erystallized salt, This beautiful phenomenon has hitherto
been unknown in voleanic natural history.,

-

Avorp bathing in cold water orin a cold room, unless thore

is » full and quick renction,  Chillnoss after a bath is & suro

indicatiom that it was not properly taken,
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Improved Shoomaker’s Trimming Knife,
This I8 a very noat and useful tool, designed to obvinte all
danger of cutting the *upper ™ of boots and shoos while
paring off the edges of the soles, and also to provide for par-

ing off the edgo, at u uniform distance from the stitohing, by | po

unskilled hands,

It consists of & handle, A, having a knife passed longitu-
dinally throngh its body ; the protrading point, B, meoting
an adjustable guard, ¢, This guard not only provents the
cutting of the “ uppers” by accident or carclessnoss, but
the point of the guard which extends poyond the paint of the
knife nlgo acts ns o gage to keep the knife at a constant dis.
tance {rom the stitching.

Very fow hinve not at times found thelr
uppers prematurely breaking away from
their soles owing to tho carclessncsn of
the shoemaker while paring ; but many
have been led to beliove they had, by
accldent, cut the upper in walking
The trath is, that in & large majority of
cages, the shocmaker I8 solaly at fault.
By the use of this simple tool all danger
of cutting the uppers may be avoided.

The knifo i# withdrawn from the
handle to sharpen it by simply loosen.
ing the sexew, D, and the guard may be
sot to any required angle to suit the
operator by means of the soreyw, E. .

Tho testimony of a large number of practical workfnon
who have nsed the knifo is unanimous in its favor as a time-
gaving and officient tool.

Patented, January 21, 1868, by John Reist, of Philadelphin,
Pa., who may be addressed, for further particulars, at 581
Raco streoct.
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An Enormous Canal Basin to bo Bullt Botween
Plers One and Five, East River, New York.

American.

e G ———————

Seientific

————

. — —

{s made ; and geges and templots are placed in t

the extent of 1te application,

There is at present a very important movement on foot
among the great grain merchants of this city, which as scon
as it sssumes a tangible form will not only prove a great
benefit to the metropolis, but will be of vast benefit to the
ghipping interest of the country. By a Legislative act cer-
tain basins and slips have been set apart on the East River
side of the southerly end of the island for the exclusive use
of the canal interests. This aren commences at Pier No. 1
and terminates at Pier No. 5., and embraces within its limits
Coenties and other large elips, but the space thus occupied is
considered wholly inadequate for the wants of the grain
traffic of this city, which, of late years, has assumed gigantic
proportions, and hns no other depot or harbor for its recep-
tion save the space mentioned. The company under whose
auspices the improvements are to be made have secured the
services of General Egbert L. Viele, who, after having taken
a thorough survey of the locality and its requirements, sub-
mitted his plans for improvements to the directors of the
Board, and they are deemed highly satisfactory.

The new basin will take in the same water frontage from
Pier No. 1 to Pier No. 5 as formerly, but the projecting piers
will be removed, and the bottom dredged to a greater depthto
admit canal boats laden with grain during both high and
low tide. Beginning at Pier No. 1, a solid granite wall two
feet in width will be built, extending to the terminus at Pier
No. 5, and thence out into the East River a sufficient distance
to afford a secure berth for the accommodation of at least five
hundred canal boats. At the upper extremity of the basin,
it is designed to have erected one of the largest elevatorsin
the country—surpassing even the mammoth elevators of
Chicago and Baffalo. The structure will be of a hight suf-
ficient to discharge grain from canal boats into ships. It will
be composed entirely of iron and slate,

When this great basin is completed—it will require two
years' time, as work will not be commenced until a few pre-
liminaries are arranged—it will be the first of its kind in the
United States, and it will prove o great blessing to the canal
boat fleets, as well as an incentive to the city authorities and
men of wealth to commence the building of docks and piers
of solid masonry, instead of the present dilapidated wharves,
wl.xich are & disgrace to a city so populous and wealthy as
this great commercisl mart of the Western hemisphere.

tI‘he necessity of this basin is shown in the fact that two
thirds of. the vast crops of the cereals grown in the West

find thf.:nr way to this city in cannl boats from Buffalo, and
iﬁ: :lu; y')o.rt ure a'ui;zped partially in bulk to Liverpool and
o Be'm;r:n:u?n:r:l'ng on the bn.nks of t}ue Hudson during
of canal boats un:j‘;: l::n 'curmm f“.ll ¥ notlc.c the great flects
als w W proceeding to their destination on
the East River side, loaded down to their guards with grain.
— - —
A Step In the Right Direction.

The Chicago Railiay Times, states that on the Pensylvania
Railway uniformity of design and style in machinery is now
the inflexible rule in every department and class of equip-

meot and manufacture. The roform in this respect. began

ten years sinee in the car department, now extends PO
very nearly realized to all the departments of the road, The
c.nd'nrriw:d Ut was, a8 then explained, “to get our entire
equipment in each class uniform " and what l;“rti‘llllllrl)'
commenced it was, that it wonld dispense with a superfluouy

\'urli'l:’- ol ll(lltrTllH aud du['“"ill" “’“l'li on h“ll(l f.

- T repairs,
A larger view |

: of late has pregented itself, expressed by the
superintendent of motive power and machinery, in ]
) Ty,

| AN report
for 1808, who says that its :

inportance, ** both a8 & measure of
economy and increased efliciency cannot be too highly osti.

"{Mi-d 7 for, with such » system only can the cost of repairs
of locomotives and proportions of engines out of servico be

REIST'S PATENT TRIMMING KNIFE.

engines, and make nll necessary additions to motive power,
after a system equally comprehensive. Indeed, it Is ealoula-
ted that in five years, instead of the forty different classes; of
engines now in use (456 at this writing; additions every
week), there will be but three main classes—etandard 8-wheel
passenger, standard 10-wheel freight, and standard shifting.
Each of the firat two classcs will have a “modification,” the
difforence, however, congisting only in the diameter of the
driving-wheel and the size of the boiler. An obvious result
of the system will be the fact that many of the most impor-
tant pieces of car or engine, being common {o their class, will
be interekangeable—in locomotives, for example, among cast-
ings, the driving-boxes, eccentrics, eccentric straps, otc,, ete.
The standard locomotive of the road is no less admirably
adapted to its work and condition in style than in construc-
tion. Devoid ‘of all the brass ornaments with which su-
perfluous outlay it is customary to overload engines ; painted
a plain black, with number in gilt and a few neat gilt tracer-
ies, it is casily kept clean and its entire look is in keeping
with the character of its work. The engineers who at first
parted reluctantly with the brass and fancy painting would
not now have them back. Their mistresses are admired not
for adventitious charms, but for unpretentious, solid worth ;
for the relations ‘‘ she ” sustains to her lord and master are by
no means without the refinements of sentiment and afféction.

— <
Running Street Cars with Tanks of Compressed
Alr,
The New Orleans Commercial Bulletin says & company has
been organized in New Orleans to utilize several inventions
for the application of condensed air, as a motive power for
cars on city railroads, and is soon about to bring the design
to a test.
The idea is that each car shall have two cylinders, ortanks,
to contain the compressed air, which is to be used as u motor.,
These cylinders are to be on the top of the cars, and are to
be be charged at the depot by an engine worked with steam.
Metallic eylinders were first tried, but they were found to be
too heavy, and the difficulty of the company has been to find
a lighter material, available for the purpose. Paper cylin-
ders have been determined on, and Capt. Roberts is engaged
in making four to be used on the cars, two on cach. They
are made of strong sheets of paper, laminated to a thickness
sufficient to bear the great pressure required to contain the
air condensed into them. The several lamina are laid up
with glue, and the paper fabric is strengthened with an en-
velope'of cordage. In connection with these cylinders there
is to be an engine, for which a special patent has been taken
out, to receive the condensed air and rotate the wheels of the
car,

One of the cylinders is finished, and has been subjected to
a trinl of three hundred pounds to the square inch without
yielding, Three hundred pounds to the square inch, the in-
ventor states, will suffico as o motor. He gays he has with a
platform car, experimented on u street railroad with far less
power than that, and the experiment resulted satisfactorily.
He used two old iron cylinders, weighing sixteen hundred
pounds, which leaked throngh the riveting, and there were
twenty-cight persons on the car. .

Starting with but ninety pounds of pressure to the square
inch, and with the weight of cylinders and men mentioned,
he made three miles and a half in seven minutes and fifteen
seconds, And ns to curves, when the motor was reduced to
fifteen pounds, to use his own words, he went around o street
corner *as smoothly as a ball would roll on & billiard table,”

— > 3

On the Time Required to Diseriminate Color,

In 0 recent number of Plluger's Arckices of Physiology, MM,
Burckhardt and Faber deseribe an apparatus consisting of a
pendulum of wood with & movable Jeaden weight attached,
which has a slit at its lower end.  While this slit vibrates
behind a second narrow fissure, o momentary transmission of
light occurs, the duration of which can be varied by raising
or lowering the welght of the pendulum, or by ingrensing or
diminishing the width of tho slit, The nourc'o of light con.
sisted of o milk-white glass plate Hluminated by & potroleum
lamp, and colored glogses of varlous tints were introduced

reduced to o minimum.”  The superintendont of motive

into tha wlit of the pendulum. The intennity of the light

wor nnd machinery is assisted by a mechanieal enginoer,
in chargo of the'dmfting room, after whosp designs all work

all manufacturers for the company, with drawings of every
rtlon, oven {3 the soats for firomen snd enginocrs in loco-
motivos, As old stock wears out, it Is eut up; and the num.
pors reappear on “standard " engines and cars of unl{nn'u
pattern throughout, No deviation is permitted, at any one’s
will or eaprice ; all changes must be adoptod genorally, Thoe
gyatom i# not & novel ono ; it 1a only peculiar to the road in
' Whon the new ear shops are
gomploted, the company will manufacture all its own ocars ]
and the time 18 not distant when It will roplace all failing

| JANUARY 5, 1870,

was regulated and mod
from the white plats, or
o hands of | and in each experiment the obs

what eolor ghot across the alit.
ments the intensity of tho $1lamination required, when per-

manoent, to enable the olserver to state with nccuracy the

ifisd by the withdrawal of the lamp
by the interposition of smoked glnases,
. erver was required to state
In the first sories of experi-

color porceived, was investignted ; ns woll as tho degroe at
which nll perception of color ceascd., In both series bright
yellow occuplod the first pogition ; red and violet tholast, 1t
wan nlso obsorved, that, with transiont 1lumination, Lright
yollow gave tho most distinct songation with the smallest
amount of light and the shortest duration. After this color,
there followed with Burckhardt, yellow, bright blue, blue,
green, grags.green, violet, rod ; and with
Faber, yellow, blue green, grass.green,
cloar blue, red, violet, Fxperiments were
then made to determine the intensity of the
light roquisite for the aceurate pereeption
of color, the duration of which was only
0020 of n second, together with that re-
quired when the impression was perkistent.
They found the relation forall colors nearly
oqual in the game individual, though widely
diffarent wr the two observers, the propor-
tion being with Burckhardt as 178 to 1,
and with Faber as 513 to 1. They con-
clude thence that the various celors must
have tho same or nearly the same bright-
ness, in order, with a minimum duration, to yield a mini-
mum sensation of color. The experiment with more protractod
duration of the impression showed that the intensity of the
cxcitation necessary to produce the least possible sensation
of color, does not diminish proportionately with the increase

of the duration of the stimulus.
— > &

Anvils. ‘

The face or table of anvils as at present made is often de-
fective, having frequently hard and soft places after harden-
ing, which face should be equally hard all over ite surface,
and the steel in some instances not being properly welded to
the iron part or butt which forms the lower part, the anvil is
thereby rendered unsound and not fit for use. Bome improve-
ments recently patented by an inventor of Shefield, England,
have for their object the removal of such defects, and consist
in f0 making anvils that the face may be equally hard all
over when finished, and in 8o casting or welding the butt to
the head or upper table that the parts may be thoroughly
amalgamated and the anvil made more durable at a less ex- ~
pense than hitherto. kR

He first prepares a model of tbe size and shape of the anvil
to be produced. He then places it in & box, covers it with
composition, and fills up the box with sand in the ordinary
manner, After the model is removed and the sand perfectly
dry (this being done in the uzaal way), he first pours in the
molten steel to form the face or table, chen, throngh the same
aperture (after the steel on the table is sufficiently eool), he
pours in a very mild molten steel, which flows over the table
and gives the requisite toughness and solidity to the steel
beck. After a proper time has elapsed, he pours in through
another opening the iron or metal, which also runs upon the
steel and forms the lower part or butt of the anvil, and a per-
fect amalgamation takes place between the iron and steel.
The casting being complete, it is then finished in the ordinary
manner for castings. |
To harden the work, a large metal bosh or trough, Gin.
or§ in. deep, is formed, in which is inserted a number of per-
torated sharp-edged bars of metal, on which the anvil is al-
lowed 1o rest on its face or upper surface, either flat or slant-
ing. A sluice communicationg with a reservoir of water is
then opened, and a force of cold water is allowed to flow
upon the face by an upward cast and to pass under the anvil
and over the bars to any depth required. By thess means a
much harder and more regular surface is obtained than by
the present mode of manufacture. After this the surface is
ground in the ordinary way.—Meckanies' Magazine.

— < — —

Quicksilver and Iron. .

The difficulty of imparting to iron a complete and uniform
coating of mercury by dipping it in a solation of mercury is
well known. The process may, however, be very easily ac-
complished by cleaning the iron first with hydrochloric neid,
and.then immersing it in a diluted solution of blue vitriol
mixed with a little hydrochlorie acid, by means of which it
becomes covered with o slightly adherent layer of copper,
from which it must be freed by brushing, or m'bbtn‘g.fmﬂtﬁfz
sand-paper, and washing. It is then to be brought into s di-
lated solution of mercurial sublimate, mixed with a fow drops
of hydrochloric acid. The article will now be covered with &

layer of morcury, which cannot be removed even by hard rub-

bing. This layer of quicksilver protects tholmhkommg: :
especially it be washed with spirits of sal ammonis mgm i
amalgamation. Articles for the lnboratory, and for other
purposes, coated wath quicksilyer in this way, and 4

lie exposed with similar articles not 8o protec

AL
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This same process is especinlly ‘mm&md_ to) Meﬁ
ployed, and will Pmblbly-bo. fMﬁﬁr B l.‘.l"lj‘; ‘ MMI o
fect of moisture much moro porfectly than thooil.
BUROPEAN artificors huve not hitherto bea
with success the gongs and eymbals made
has recently hieon found that the secret of
consista In tho bronzo of which. they are made
mered into shapoe at o red Leat, at which temy
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Design for a Vertical llolln.

m Borrons i1 beg pormission to deaw the sttention
of the readers of your valuable paper to an improvemert in

‘vortieal bollors, which I designed several yoars ago, and

which I belleve will be of some Interest to others engaged in
boiler constrietion.

The annoxed sketoh represents the Idea, only two of the

‘tubes Belng shown, and these out of proportion to

the size of the boiler, In order to show the construction. The

figare roprosents an ordinary fire-tube vertical boller, with

the following additions : each of the small tubes, of which

there need be less In this
than ordinary boilers, issar
rounded by another tube,
which terminates bolow the
water line, Thess outer
tubes are open at their up.
per end, and fastenod in sach
a way to the top crown.plate
of the firebox as to leave
space for the water to entor
bolow. The aetion Is at
onece understood by every.
ono familiar with the sub.
Jeet, The water in the nn-
nular space being hotter
than the outside of it, rises
In the way shown by the
arrows, and the colder water
rom thoe outside takes its place. In such a way o constant
circulation is kept up in this boiler, which is actually the
vital question of every good boiler construetion,

Considering the firebox as a tube of large dimensions, the
samo system is followed ous here ; and (¢t is hore of much
importance, as the circulation of water and consequent discn.
gagement of steam provents the burning of these plates.
The only place in which the water is comparatively at rest
is in the lowest part of the firobox, where the solid matter
will be deposited, to be removed throagh the manholes.

I believe t :at this construction has some merit, and es 1 do
not intend to take out a patont for it, anybody who thinks fit
is at liberty to use it ; but I would like to hear the opinion
of others about it A. BERNSTEIN,

Chicago, 11l
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Solar Spots,

Messes. Eprrors :—I addressed a communication to you
a fow days since upon the subject of solar spots; it was my
intontion at the commencemont of that communication to
give what I thought to be some of the proofs of the theory
I offered in explanation of thess spots; but fearing the arti-
el on the subject would be too long, I then deferred giving
these proofs. I desire now to offer a few proofs of the above
theory, which will, at least, scem as plausible as the theory
itselfl

First, to go back to the year 1777, nearly one hundred
years ago, and note the appearance and progress of the spots
on the sun's surface, and the various terrestrial phenomena
attending the prevalence and absence of them, as observed
from that time to the present. We find that during the
greatest prevalence of these spots, a corresponding disturb-
ance of the electrical condition of the earth was observed
and made manifest in the magnetic needle by its variations,
and also by the increase or decrease in frequency and mag-
nitude of the auroral display, corresponding exactly to the
increase or decreass of the solar spots. The variation of the
needle and the unusual auroral exhibitions are both owing
to a disturbed condition of the earth’s electricity. Someo of
the auroral displays during the past summer have been un-
usually large and attractive. If the accounts are true, the
magnetic noedle is more sensibly disturbed than in other
years. The spots on the sun are also larger than heretofore,
and, consequently, tho season of 1869 has been a season of
lowsr temperature than usual—sensibly so. The electrical
condition of the earth is more sensibly disturbed than in
other years ; the disturbance will probably be more marked
next year than this.

These phenomena are owing to thermo-electrical causes;
the larger the masses of solid matter on the surface of the
sun become, the more the radiation of heat is diminished;
and as electricity accompanies heat, a smaller supply of elec-
tricity is derived from the sun, which may materially affect
the electrical condition of the earth. The earth must be re-
garded as a thermo-electric pile of large dimensions, but
small intensity, and receiving a large supply of its electricity
from the heat of the sun.  Astronomers tell us that these
golar spots are of large dimensions, at least in the aggregate
20,000 miles broad by 50,000 miles long, consequently must
cover an arca sufficiently large to very materinlly affect the
vadiantion of heat from the sun to the earth.

Regarding the earth a8 an immenso thermo-clectric pile, it
must be admitted that it cannot be otherwise than very sensi.
tive to heat and cold, and, on parting with its heat, will thore-
fore part with a corregponding amount of electricity, and in
the present case, probably enough to account for the electri-
eal disturbances on the earth, These unusual phenomenn at-
tending the electrical arrangement of the earth at the present
time are owing to a reduced supply of heat and electricity
from the sun. This supply owes its diminution to the in.
crease of solld, condenged, or opaquo matter on the surfnce
of the sun conseguen ot on its coolipg. This solid matter ob-
structs thio rodliation of Weéat from the sun,

beon Indueed to offer them bocause | bellove them to be new

and should this hypothesis fall to be established by further |

research, it may be of some value in provoking deeper lnves
tigations In the matter, byt should it be of no practical value
whatever, and wholly antenable, 1 shall be quite ready to
abandon It,

C. A. Horrms.

- -
Losa of Life In

Mussus, Eprrons :—A foew days ago an old and faithful
engineor was killed at Goldsboro, N, (
A wife and children wore thus suddenly deprived of o hus
band and father, their sole support,

It in safe to say that a man is killed or injured every day
in tho year on an average upon the railroads In the United
States whilo coupling cars, Awmong the list of patents pub-
lished in your paper for several years past may be seen a
number for coupling cars without the necessity of endanger-
ing lifo and limb by going between the cars. Why are not
somo of them in general use? Will none answer the pur
poso? If not, then let the public make it known through
the press that they require sach an invention, and American
ingenuity will be sure to mect tho demand, Iave the class
of men who work on rallrosds no friends to champlion their
causc, or is it “only a private ” killed? The law provides for
the saloty of passengers and crew on the sea, but sadly neg-
lects them on the railroads.

I was for years a passonger train conductor on one of the
trunk lines bolween New York and Chicago, and have seen
so many good men killed by useless man-traps that I feel it
a duty to write to you in the hope that I may induce you to
call attention to this subject,

Coupling CUars,

(. T. NUTTER.
Newbern, N, C.

- <>
Sinzular Ice Formation,

Messrs. Epirors :(—I inclose a photograph of a ramarkable
ice formation to you, which, perhaps, will be of interest to
you and many others.

On the nights of December 10th and 11th, when we had a
temperature of 10° below zero in Springfield, Mass,, a gentle-
man, Mr. Lester F. Sikes, of West Springfield, placed, as
usunl, a pail of water in his kitchen to be used in the morn.

ing. At 7 A.M., Dee, 11, this pail of water was found frozen
over nbout one inch in thickness, and in the center of the ice
surfoce was left standing o perfect prismatic column § inches
high, 1} inch in diametor, with a flat top.

The white part marked a & on the photograph was the
perfect image of a fountain jet. The pall was bronght to me
on Saturday; I cut tho ice surface out and had it photo-
graphed because I thought it was a phenomenon worth pre-
serving.

If any scientific man would undertake to oxplain how this
remarkable formation took place, I am satisied ho would re-
celve tho thanks of many interested in nature and her
doings.

Epwanp Wigpe, Pres. Humboldt Institute.

Springfield, Mass.

- <>
Cause of Typhold KFever,

Messns. EpiToRs :—In your number of Nov. 27th, 1860, 1
havo seen an article on the necessity of cleaning the sewers
in order to avold typhoid fever, Thero is something to add
to your artlclo, Dr. Hepp, dragglst of the hospital and Med.
ical Faculty of Strasbourg (France) found last year that typhold
fover i appearing as an opidemic in that eity with the rain, or
rather by the digappearance of the rain, and his observations of
about twonty yearg taught him tho following facts : 'I‘hero in
a subfdrrancen water layer, communieating with the rivers

', while coupling cars, |

|
|
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Another fact which may properly bo consldered as proof of and fountains, st & pretty short distance under the soil, that
. ‘ll"“ﬁpﬂ' Theory ¥ in question, is the glacial epoch, Known inct with ¢ ' 1 :
10 have existed on the earth ; evidences that the esrth onece in th
l‘!pﬂﬂ"lll‘ﬂl B grontor 0|-'uroc'nfw-]0| than now. are abundant,  compos arity
There must have been sovoral such epochs on the carth—in 10 the drinking ; ¥ ! 2 2 1AL
nct, & numbor corresponding to the number of planets whose Its apps »
orbits 1 M within that of the earth, or nearer the sun All when su ! M. D
these opochis may not have been properly * glacial,” but ' , Fra:
periods of lower tempoerature corresponding to the adcumu Natel M
Iation of solid matteron the sarface of the sun necossary to - - -_—
form succossively all the planets whose paths are nearer the IHow to Hilch Three Horses to One Plow,
sun than that of the carth ME#n) FDITORS I notie | & recent pumber a commu
The Inerease of the spots on the sun of late indicate that | pieation irom a o ) NN Frespondent, o regard 1o hitehis
another * glacial epoch ” may not be an impossibility some | Hiree Lorses o one | wow, | will inio ir readars how to
future .I“y_ , do 1L, I b bl send you exj Jains tsail instead of »
I do not elalm that this theory offered in explanation of |doubletree I use a triple-tree, haviog throe single at
solar spots is the correct one—80 of the proofs; but | have tached, as shown

Tho “

middle,

18 in the

load horse 1o which are sttached
“ jockle-sticks " the leader with the other horses
to guide them ; that is, if the driver wishes to use what team.
sters call a singlo line, This method equalizes the drmft per-
fectly. ARTHUR CUNNINGHAM.

Cincinnati, Ohio.
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Effect of Steam FPlpes on Wood Placed In Contact
With Them,

Messns. Evrrons:—1 send you a piece of common pine
wood. Upon examination you will seo the effects of steam
bheating pipes (for fico winters) when brought into close con-
nection witlt wood. We could send other specimens, showing
a still greater “ charring.”

Whether or not steam pipes are dangerous is not for
the writer to say, although he has taken the precaution of
enlarging all openings for the passage of such conductors of
heat. Thanks to you for agitating the guestipn.

Pittsburgh, Pa. SUBSCRIBER.

[The wood mentioned varies in color from the natuml ting
of the wood through gradations from brown to black, although
the black portions are very thin and lie wholly on the sarface.
The browned portions penetrate to some depth and the wood
is so far charred that portions of it are easily crushed into
powder by the fingers. An experiment shows it to be most
casily ignited. In fact, it is nearly as combustible as tinder.
On the whole, we are inclining to the teliel that pipes carry-
ing high steam cannot be placed in contact with wood with-
out a risk. Oar correspondent omits to state what pressure
of steam is carried in the pipes which produced this effect.
This is an important point, as it is desirable to sscertain at
what temperatures these effects are prodoced.—EDs.

— =
Who Get The Patent Oflice Reports?

MEessns. Eprrors :—The 25th number, last volame, of the
SCIEXTIFIC AMERICAN failed to come to hand, the first fail.
ure in the present year; will you please send me one? I
would as soon do withont a new coat as my SciEsTIFICc. Can
you tell me why so many of the Patent Office reports are
sent to men who do not care anything for them, and so fow
to inventors, the very men who need them ¥

My lock is finished, and no man has been able to open it
with the key in his hand. I have just sold the New England
States for my patent heel cutter for twenty thousand dollars.
My motto is “ Never despair.” J. H. BeEAx.

Marictta, Ohio.

[The reason why so many get tho Patent Office reports
who do not value them, avd that so many inventors, and per-
gons who would prize and be benefited by having them, can.
not obtain them, is that a proper distribution is not made by
Congress,. The members vote themselves too large a num-
ber for distribution among their constituents, and not.half
enough for the use of the Patent Office. The Commissioner
should have the distribution of the bulk of each year's issue,
that every patentee and applicant for a patent might be sup-
plied from the Patent Office. Inventors are the persons most
interestod in these reporth; it is their money that is appro-
priated tor tho payment of them, and they should be first
served with them, The Commissioner has the names and
addresses of many thousands of persons who wonld be glad of
\his annual report, and Lie has the facilities for the proper dis-
tribution of all that are published,

We hope Congress, in their next appropriation, will large.
ly increase the number for the Patent Otfico, if the mombers
aro somowhat curtailed in the distribution. Wo are glad to
know your good success in disposing of your patent. We
like your motto.—~EDs.

connecting
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Carlous Phonomonon In Artillery Firing,
Messns. Enrrons :—In your Dee, 11jh issuo of the SOiex.
TIFIc AMERICAN, under hoad of * Curious Phenomenon &n
Artmory Firing," Iwould say that the resistance of thearmn

phbrc on tho lowor half of thi projtiefile Was grchfor
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thie uppor half ; also, tho displaced wir wonld have a tendency
upwands, where it conld mako room for itsclf much quicker
than downwards, a8 firlng under water parallel with the sur-
face, the bullet will come out of tho water into the lighter
alr. J. WiITEFORD.

Junetion City, Kan,

Law of Attraction.

Mussns. FDITORS :—In & recent number of the SCIENTIFIO
AMERICAX appeared two brief, but interosting articles In re
Iation to tho phonomenon of rapldly revelving bodies over-
coming the force ol gravitation. Tho first wasa communien
tion from R. 11, setting forth the reasons why rail.cars can
Do ensily thrown, or ovon blown by heavy gules from tho
track when the locomotive is ranning at a high rate of ppoed.

Tho seoond was & paragraph from the London (Hobe, in
which it was assorted that o cannonehot after leaving the
muzele of & riflod gun, sensibly risos above & horizontal line.
In both the above named instances the revolving bodles have
been rajsed, or thrown above the horizontal line by reason of
a temporary suspension of the carth’s attraction upon the
atoms of those revelving bodies, A solution of this singular
problem may be casily obtained by carefully observing the
movements of that curious toy known as the gyroscope, or
“ Philosopher's Puzzle.”” Some years ago, mainly for my own
amusoment, I et to work in order to discover if possible how
it was that a rapidly revolving wheel of iron could, by mero
momentum, completely set at defiance the law of gravitation.
My experiments wero extremely simple and can bo readily
ropeated by any one; bLut simple as they were, they were
ample enough to satisfy my mind at least, that magnetic at-
graction is the true cause of gravitation and that the rapid
vevorsion of the polarized atoms of bodies temporarily dis
turbs, or in other words, cuts off’ the earth’s maganetic current
thus producing such phenomena os we have seen in the _onr-
wheel, rified cannon-shot, and revolyving gyroscope.

Now for the experiment. I started out with the assumption
that tho earth is o constant magnet, and that all bodies are
attracted towards its surface by reason of magnetic polarity ;
that the only power which can overcome the earth’s magnetic
force, is motion ; that revolying or gyratory motion as seen
in the bearings of fly wheels, in whirlwinds, and even in the
little gyroscope, is the most effective in bidding defiance to
the force of gravitation. By moving a magmet near either of
the poles of & common pocket compass, the needle can be
made to oscillate sccording to the movement until, by in-
creasing the motion, it ean be induced to revolve rapidly on
its axis and will so continue to gyrate independent of the at-
tracting point until its momentum it exhausted when it will
again obey the magnetic influence. In this it is quite appar-
ent that the rapid reversion of the polar, or positive and neg-
ative points of the needle, for the time being completel; dis-
turbs or cuts off the attracting current of the magnet and
that the motion must proceed until friction has reduced the
momentum below the attractive power of the magnet. It
must be borne in mind that the magnet is a constant force,
while momentum, by reason of friction and other resistance,
is constantly decreasing and must ultimately obey the sape-
rior power of atfraction.

The same is true of the whirling rifle-shot, and revolving
gyroscope. Each for the time has its rapid rotary motion,
reversing the polarity of its particles and overcoming the at-
traction of the earth. But the earth is a powerful and con-
stant magnet and ultimately asserts its control over the dis-
tarbing otject.

In my experiments with the gyroscope, I found that the
wheel conld be made to revolve at any angle to the pedestal
upon which the staff rested, but that, at ordinary velocity, it
revolved better when the staff was placed horizontally, 1
farther noticed, however, that when very great velocity was
imparted to the wheel (it weighed one pound avoirdupois) it
would immediately rige above the horizontal line, and o con-
tinue 1o rise gradually until it wounld attain a vertical posi-
tion and fall upon the pedests].

I think this may tend to explain the phenomenon of the
rapidly revolving rifle shot rising in the air the moment it
Jesves the muzzle of the gun, W. F. STEWART.

San Jose, Cal,
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Latent Heat or Motals,

Mgessns, Eprrons:—In an article copied from “ Pynchon's
Chemical Forces,”” under the above title, in the ScIENTIFIC
AMERICAN of December 18, the old theory of latent heat is
still adhered to, as explaining the phenomenon of the rise in
temperatura which takes place when a mass of metal or other
matter is subjected to condensation, or to the lowering of
temperature when subject to liquefaction or evaporation.,

In the light of advanced science as laid down by such men
ax Prof. Tyndall and others, the whole theory ul'.lntc-nl heat
has been greatly modified ; for while all bodics contain o
certain amount of latent heat, it by no means follows that
beoause « body rises in temperntore upon being subjected 1o
nny mechanieal force, the heat developed was proy
wlored up in the mass as * Iatent.”

iously

To say, therefore, that the quantity of heat whichis given
outl by s metal when it is compressed s wimply making ap.
paraot that which was before * Intent,” in an absurdity. For.
tunately for us the rosearches of sclonce at the pl‘«-e.v-nt Ao
have clearsd up, to n great extent, the mystery which unvov.l.

lorces of nature and the universs, and
the former theory of latent hoat hns beon disy
of the undulntory

oped the study of the

ed |))' thnt
: " or vibratory conditions of matter. It s now
universally necopted that light and heat are but “ modes of
ln';!‘w:l,” or, r.uth«;r, thnt tho particles of * other” which per.
vades all bodieannd all space are in n sinte of oncillation, the

cintifc

omo conditlon resulting in that which, to our mtrwo.“l;‘ l':':;
colved s light,” anothier manifesting {tuolf to us o8 “ hea 'd
with various Intermediato degrecs, Somo of greater ‘:;‘
wmeo of legs velocity, light itself being divisiblo ilnto‘ 10
prismatic colors, actinie and calorio rays, onch particular chw;
of mys resulting from a groater or less number and length o
lons per second,
Vig'tl:::'eforl:.ln the phenomenon of the flash of light wmc\;)ia
emitted by a bullet when striking n target, lnato?‘d of hs" ie»-
fng an emanation of that heat which was before “Jatent ™ in
tho bullet or target, the true explanation would be, that the
{orco oxerted by the combustion of the powder ngainst the
ball is snddenly clinnged at the moment of econtaot with the
target, from that of the mass, in n given direetion, 10 that of
moving the particles of the mass among thomselves ; or, in
other words, the veloeity of the mass has been changed to
the velocity of the atoms composing the mnss, and this velo
city of the atoms s propagated and communicated to the ether
and particles of the atmosphere, which motion gives ns the
gensation which we call “ hent.” BShould the vibratory ac-
tion thus generated bo suflicient]ly energotic, not only heat
but light will be evolved ; and should the ball be projected
with a motion equal to that imparted to a meteor before it en-
tors our atmosphere, not only would heat and light be evoly-
od at the moment of contact, but the particles of the ball
would be got in sueh violent osoillation that the atoms woulq
be torn asunder and dissipated in vapor.
All thig is entirely consistent with the theory of the “ con-
servation of force "—that nothing is lost, cither in “motion ™
or {oree : 80 in the experiment of the Dahlgren guns, which
was referred to in the article in question, instead of the heat
being previously stored up in the iron projectile and made
gengible by compression, it is simply the change in the mode
of motion of tho ball against the iron wall of the monitor.
&6 in the matter of friction, the heat which is given out
by a rope rapidly running out over the side of a vessel, is
really & leakage, as it were, of the force with which the rope
is being dragged from its position, and this leakage is canght
up by the particles of wood in contact with the rope, and they
are set to vibrating. If the force or velocity—for velocity is
power—be great enough, the side of the boat will speedily
burst into flam>,
The passage of a meteor through our atmosphere is anoth-
er illustration of the same phenomena, the meteoric mass,
moving with immense velocity, impinges upon the particles
of the atmosphere, and it is at once retarded in its flight ; but
the original force is not lost, it only takes on another form,
and the atoms of the meteor are set in motion with such vio-
lence that they burst into flames of dazzling brilliancy, and
in many cases the whole mass is dissipated into thin vapor.
But it is needless to multiply examples, all the foregoing
are but exhibitions of one and the same force under different
degrees or conditions of vibratory action, and easily demon-
strable according to the now accepted theories as laid down
by scientists of the present age. J. P.
Cinciunati, Ohio.

American,

—
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Setting and Flling Mill Saws,

Messrs, Eprtonrs:—In your valuable paper of December
11th, I see a communication from J. R. P., of Alabama, in
regard to filing and setting mill saws, which conflicts with
my views, based on twelve years' experience. T
I file all splitting saws straight across, holding the file at
right angles with the saw, on the under and upper side of
the tooth ; because, in the first place, if you file the teeth on
an angle or bevel, it is very difficult to get them all alike,
and if you do not, one tooth draws off more and works
againet the other, the saw runs harder, and is also more
liable to knock the set out of the teeth. And, d'g‘aih.' I con-
tend that it takes more power to run a saw, filed in that way,
because if a tooth is filed on an angle it has a longer cutting
edge than when filed straight across, When filing square
across, the file is held constantly in one positien, and after a
little practice it is easier to see when it is at right angles
with the saw.

I swedge the tecth, of course, 8o they need but very little
get ; and to get that, I spring the tooth near the plate of the
saw to get all the strength of the tooth, and set it to a gago
on cach side. When I start my saw it always points straight
ahead, the tooth being swedged makes it wider at the point,
and the saw alwanys runs perfectly free, and if it dodges in
striking a hard knot, the corners being sharp on the opposite
side, it will work its way into line immediately instead of
crowding farther off.

In running saws in this way, T havoe less trouble, and
make more and better lnmber than those that file their saws

flaring. 8. P. WiLLiAMs,
Rutland, Vt.

—
Two Driving Wheels vy, One for Harvestors,

Myssus. Enrrors:—It is neither practically nor philosophi-
cally trae that two driving wheels for harvesters are better
than one, a8 the following facts will show : Two driving
wheels on one axlo must turn independently of each other,
and tho wheel that turns fastest must of neceesity do all the
driving. Consequently, when the muochine moves on over so
small n corve, the outside whesl turns fastest, and not only
does nll the driving but must make a beavy sido dreaft ns
the draft pole is thon nll on one side of the centen of draft, wo
the wheol that runs over a stone or knoll, while the otiwr
runs on o level, turns faster nnd does all the driving, which
on rough or uneven ground, ciuses tho side draft to be con:
tinually changing from one sldo to the other. Any one ¢an
satisly himself of this by looking st the front end of the
deaft pole. Ho will son it Knock fiest one wny and thon the

owcillations being of diffsrent degreos of veloelty and length

——

other, as 1 hinve described. Thess are by no means nll the
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di : for while the driving is changing from one whoeel
;l-imt;z:':ﬁnr. the knives must stop unatil the lost motion
for play in the cogs, bonrings, and boxes,
is 0]l taken up, and this, when they become much worn, will
frequently be so much that the knives will not cut at all in
tough lodged grass. It is like stopping and starting in the
gross without backing the machine. )

These are important objections which farmers and manu-
facturers should well understand, as they apply to all two
driving wheel machines; but none of them applies to one
driving wheel machines, It is only when two driving wheel
machines are drawn in s straight line on smooth ground that
Loth wheols drive at the same time, and thisis the very time
when they are lenst needed. The driving wheel of one-
whoeol machines is made o little heavier, with more fnco and
more corks, 8o as to drive strong enough on any ground. |
know many farmors are very much prejodiced in favor of
two-wheel machines, ns they call them, but I presume it is
not becauso both wheels are drivers, but simply because they
run on two wheels, in opposition to the old one-wheel ma-
ohines with a rigld finger bar dragging on the ground,

All harvesting machines, when cutting grass, should run
on three wheels, two besides the driver, and the nxis of these
ghould be in a line, or nearly so, with each other, 8o as to run
and back easily, and to turn about without the necessity of
lifting up the finger-bar, or tearing up the sod or turf, and
also to prevent the finger bar from dragging on the ground.
If the draft pole be placed in the center of draft ulike on both
machines, the side draft will be far lesa in the one driving
wheel machine than in the two. It will run easier for the
team, turn about with less trouble for the driver, and do its
work a8 well when cutting grass, all other things being
equal. It is also far better in almost every respect as a com.
bined machine or a8 a reaper. 8. HunL.
Poughkeepsie, N. Y.

coused by the room
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Curfous Phenomena,

MEessie. Eprrors :—Let me lay before you really curious
phenomena witnessed in this vicinity on the morning of Nov.
25, and ask you, or some of your able contributors, to give us
an explanation.

Mr. Hanulton, who owns the grist mill here, found his gate
fast in the morning and sent for me to sce what could be the
matter. We soon got the gate open and the mil running
He not long after sent me word that he could not shut the
gate, and in one hour his mill stopped entirely under a full
gate. The rack filled up withice. He cleared this out again
and again, and it as often filled up again. Th2 ice accumu-
lated on the rack and slides of the flume a foot or more thick.
It appeared to accumnulate on the gate, right in the current,
under nino feet head. It filled the wheelall full and stopped
it with power enough on it to drive two run of stones. There
is a hole through the dam, the lower end at least seven feet
under water, five feet by one and one half feet, with a timber
running through the center, made to enable us to finish re-
pairs. Thie filled up. The water ceased running over the
dam and very perceptibly fell off till the ice disappeared,
when it immediately rose again to its usual hight. This ice
was a porous substance fibrous in formation ; such as we see
thrown up by the side of the road in the fall. In the hand it
felt like crust snow. At about moon it all disappeared at
once and the mill started at full speed. During this time the
water seemed to have no power of motion. It changed toice
in a manner contrary to all the laws of ice formation. All
up and down the sides of the channel, in the current the most
a8 in the hole in the dam, on the rack, on the gate, and in
the wheel. ¢ RS

Such are the facts. The phenomena are nesw to the old mill
owners here.  We wounld like an explanation.

Week s Mills, Me. Rev. W. H, LITTLEFIELD,

.-

[For the Sclontlic American.]
ARTIFICIAL LIGHT FROM THE PINEWOOD CHIP TO
THE GAS CHANDELIER,

BY 1. CANTINI.

Ere long we shall not e able to imagine to ourselves a
city or town without gas light, or a country farm houss with-
out its petrolenm oil lamp. The present generation is swim.
ming in a sea of light. But these acquisitions are of recent
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date, and the remembrance of smoking lamps, dripping can- ﬂ |
dles, candlo snaffers, ete., is still frosh jnuurmemol:-l; et e

Dark and gloomy centuries lay between the pinewood light e
and the gas chandelior.  Chips of pine wood afforded the first e

lights, but as soon a8 the combustibility of animal fat was
discovered, the idea of filling it into n vase :anﬂfpnlﬁngu
wick to it, almost suggested itsolf. This ernckling, flickering.
light was trangmitted from father to son, until ghs-iéijhﬁﬁé_i ..
tion of oil, which soon threw animal fat into oblivion.
Orientalists and nntiquarians W\thlt‘tfm‘ PGS N
Egyptinns, the Jews, the Greeks, m‘l'ﬂlﬂl‘ommq,’u‘
oillump. Most wonderful designs for these utensils, made of
stone, iron, and brass, have been discovered in the I
in the old temples of Indin, and moncthomm
tho excavations nt Pompeii have furnished a
Uold, silver, marble, precious stones—nothin
too costly an ornament for this necessary h

‘ ssary household art

oven the more common kind used by th
habitants, mudo of terra cotta, are tast
in oxecution, Even our modarn indus & N0
to excel their workmanship. Yot thoss ancler
not ns practical ok they wore boautiful, A cox
of ourduy nffords a botter light than the elabe
veescly of anclent Romo and Egypt,
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lho lnolnnu. An
i wuh the cssence of
hnwmx they disguised
diminished the strongth of tho

, o MIM Lucullus, and othors,
s perfumed oils, and yet tho illumi.
b _ﬂwpllnﬁuom!lofeonm far

mzntﬁoumoﬂhopnlamofanclont
M:lnnp'm hung on fine worked
mmm,m tho flame was small, and, be.
i nh.]t flickered or wont out entirely in
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- From Rome WWM into France, Germany, and

* Bagland, whore the pinowood chips, and wicks sonkod in fu,
wore »-.”.' m ‘The inhabitants of Denmark, Scandinavia,
and 1, when in want of pine wood, caught some fat
- bird, greasy animal, and set fire to it, and patiently
eﬂl&%ﬂﬂnﬂlwm the burning carcass until it
' ‘to ashes.

e Roman pnndumtbmnmo change untll the dis
l'&&iﬂmmﬂh The spare {llumination explains
l ure the sober habits of our ancestors. They
 break of day, and retirod when the prosont
, tqum&ytogotophsudmmmcnt.

m%‘ﬂ Qn&kldgnmwon. Under William the Con-

qm.om light had to be extingaished at eight o'clock,
' ~and no one was much incommoded by this law, for the

&m]o Awere generally 100 poor to pay for an extra quantity

m,ﬂm step to introduce the tallow candle, was taken in
~ the twelfth century, when the tallow torches came into use ;
- during the following ceutury the tallow candle was brought

~ before the public, much in the same form and shape which it
Dearsat the present day, only thoy used a flaxen wick, cotton
being unknown at that age. Thase candles were, howover,
congidered lgmtlnxury and used only by persons of high
~ mank. Some fifty years later the wax candles were manufac-
. tured for the courts and royal palaces. When they were
_ first used in churches their cost was enormouns. A wax can-
dle offered on the altar to the praise of God was conmderod a

- royal gift, -

The price was still high up to the sixteenth century. The
~ anccdote related of Oliver Cromywell, who one day found two
wax candles burning upon his wife's toilet table and extin-

_guished one, shows that even among the rich illumination
formed an important item in the housshold budget,

The eighteenth century bronght an esscntial change in this

~ necessary household article, caused by the discovery of rape
oil ; olive oil had till then been used in Italy and France, and
whdc oil in the North ; but rape oil was muoch cheaper, and
thus afforded an opportunity to the poorer class to enjoy the
the comfort of an

ln Q@Mﬂm ﬂu&gult reform in the construction
;W devised, A Swiss, nmod Arglnd who had

rent ot airt to{ud the ﬂpmo, moking qf which was obvin-
ted by the addition of a ghs cyllnder, which latter not only
prevented smoke, but also diminished the disagreeable gmell
of oil, and more than all, caused an increase in the strength
of the light.

This new invention soon came into general nse. The Ge-
rard Brothers Improved it greatly by placing the oil recopta-
cle below instead of above the flame, which gave to the lamp
» much more graceful form, They also introduced the milk-
glnss ahindes to break the glaring light.  The nest improve-
wment appearod in the * Carcel” lamps ; the * moderators”

woon followed, which latter is still in use in many places
L where oil is burned.

With the improvement of lamps refining of oil also under
went an essential change. In 1700, vitriol was nsed in puri-
fying oils, nn lnvention which wuas moado slmost gimultane-
ously in Franceand England. With every year the number
of substances from which oil could be obtained was incrensed
by new discoveries ; but all these inventions wero left far be-
hind after the discovery of petrolenm wells in America in
1845,

Bat tallow and wax, and even the most refined oils, aro far
surpassod by the gas light, The first attempts to burn gas
were made by an Englishman named Murdoch, who distilled
gos from conls and with it illuminated his house, In 1804,
Mr. Murdoch introduced it into a factory at Manchestor. A
foew yours later the first gas company was orgunized in Lon.
don, whero it hoas been in use over sineo,  The fast progross.
ing eivilization of America did not tarry long inadopting this
new invention, and the buprovements in the art of illumina.
tion, which in Amorica are slmost n dally oceurronce, prove
that this western hemisphoro will never have to pass through
such an ordeal of darkness as that which for conturies has
been allotted to the eastorn world.

In the deys of Shalkespeare the theators were illuminated
by tallow candles, snd the actors hiad to come forward be-
twoen the sete and themselves perlform the work of sonufling
the candles. This always occasioned a great deal of merri-
ment smong the sudience, who, having a moment before
been moved to tears by their tragical wpocches, were mado to
witness sueh & menial performance. To such Hamlet's and
Othello's, our sperm candles and petrolenm lights, not to
wpenk of the gas, would doubtless have appeared as o gift
trom Heaven,

Some filty yoars have passod since gna was first introdaced
wnd alrsady dungerous rivals threnten to take i place, The
and caletum lights, and varlous kinds of ges have

Nobody belioves,

":"1..";“
boen tried with very copsiderable succoss,
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howaover, that the art of illnmhmtlun lmu arrived ot its cli.
max of perfoction. Undoubtedly the time will yet como
whon our ity stroets, bridges, and tunnols, will be lighted in
a style searcely inferior to daylight, a desideratuin which
might even now be attained wore our officinls as anxious to

sorve the public as to fill their pockots.
- -
[For the Bclontiic Amorican,)

THE CALABASH THREE,

BY JONN BAMAAY AOnDON.

The calabnsh tree is of the genus known to botanists na
Orescentia, 1t grows in the tropical countries of South Ameri-
en, and also in the West Indies, in which parts it flourishes
profugely. This tree attains a hight of thirty feot and ar-
rives at a moderate age. Thoe trunk and branches of it are
very tough and ligneouns, and the bark is very hiregularly
distributed on thom, being found thicker In gome parts than
in others. As the branches are, in comparison with the
trunk, disproportionately thick, they thus have a clumsy
appenrance, which is incronsod by their boing studded with
irrogular protobersnces thronghout their entire length.
They have a tendency to bend in the opposite direction to
that from which the wind blows. Thus in the West Indies,
where the provalent wind js from the east, the branches of
+ | this plant are mostly curved towards the west. Thoe leaves
aro of an oblanceolate form and of o dark green color. They
do not grow in elusters like most others, but proceed sepa-
rately from the branches, and even from the trunk, at almost
regular distances on them. The flowers are of a pink shade
streaked with lines of a bownish tinge. After tho decay of
these, nuts appear on the same stalk. The nuts are ellipsoi.
dal in shapo and are of a woody consistency. They extend
in size from that of a walnut to that of a large pumpkin.

These nuts contain a pulpy kernel, in which there is an
innumerable quantity of small flat seeds, When they aro
young they are perfectly green, but as they become older
they assume a darker hue; and, althongh when unripe th.y
can be penetrated by a penknife, yot they can only bedivided
by means of a saw, or some other forcible alternative, when
they have attained maturity, as they are then of the woody
congistency before mentioned ; and, indeed, they are go hard,
that the instrument employed in cu‘ting them is very often
blunted during the process.

In the West Indies, the natives convert the nut of the
calabash tree into household utensils of many kinds, Of
them they make drinking cups, sugar pots, baskets, divers
ornaments, and dippers for water, aud such are procured
from the small nuts ; of the large ones they make bath tubs

 for their infants and wash tubs for theirclothes. The man-

ner of preparing these nuts employed by them is as follows :
They obtain a saw and eut out the shape of the article they
require; then thoy extract the pulpy kernel, which they
generally reject, nnd with a knife they serape the inside of
the nuts until they have cleared it of moisture ; next, they
scrape the wood of the interior- with a plece of bottle-glass
and polish it with sand paper. After this process has been
completed they place them in boiling water, which they as-
sort prevents them from becoming black within, If the ex-
corior of ‘the nut be required to be scraped, it is done before
the hot water is applied.

Some of the aforenamed articles are painted with a variety
of colors, but such consist only of the ornamental Kind.
Those that are intended for drinking purposes are not colored.
The drinking vessels are formed by sawing off one end of the
nut or by dividing it longitudinally, and, in the latter case,
two vessels are obtained from oue nut. The sugur pots are
formed by sawing off the end of the nut and employing the
piece which is cut off as a cover to the vessel, and it is
attached to it by means of a bit of string. These articles
thoy call their** Gobis” or ** Govis.” The dippers are formed
by taking snway & portion of the end of the nut, and inserting
a wooden rod in a small hole in the side of the nut, to serve
as n handle,

HBome of these articles of housshold farniture are very
tastily manipulated to captivate the oye. In the absence of a
saw the negroes omploy a piece of string and a stone to di-
vide thess nute, and this Is effected by tying the string round
them and tapping gently with the stone on it till it enters ;
it is & todious process but is ofton successful.

The kernel of the calabash is bolled into sirup by the na-
tives,and it isassorted that thissirup i vory beneficial to con.
sumptive invalids, ns it has o soothing quality. Occasionally
the pulp I8 given to goats who are excoodingly fond of it
and eat it with avidity,

The calnbash troe 18 the haunt of iguanas, snakes, Huards,
and all kinds of reptiles, which exist on the lowers, of which
they are very fond,

On the subject of the foregaing article, the calabash, tree,
(ho works of the colobrated Fronch writor, Plorre L'Abbat,

uro very Intorosting, and 1think are worthy of perusal,
-

About Water Supply=Pipoes,

A correspondent in the Herald of Health wakes the follow-
ing Inquirics, and to whioh the editor seasibly answers :

“ What ean I uso as o water supply-pipe? Is gutta-peroha
{ho best t  How 18 galvanised fron ¢ In there not mischief in
it, or in the zine used to whiten it? Pure block tin is not to
be had, for they will mix load with it when the pipe is drawn,
in order to make # more ductile. Is rain water, ronning
through lead goosonecks from & roof, with sheet lead round
the chimuey (as is usually the caso), preferable to well water
as o drink "

It yot remains for some one to achiove famo and fortune
and confor an nealoulablo amount of good upon the raco, by
fnventing water sapply-pipes whicl shall possoss the fiollow-
ing requisites: 1. Entire freedom from corrosion by any and | ders

29

nll kinds of natural waters. 2. Exemptioa from the action
of air and molsture and a moderate degres of heat. 3.
Flexibility, strength, and ease of joining.
The nearest approach to this standard, at present, is the tin-
lined pipe. The objections to the tin-lined pipes are: 1,
Where joints are made, the tin and lead come In contact with
the water, and then, owing to galvanie actidn, the corrosion
of the lend I8 more rapid than if tin was not present, 2. The
tin lining is lisble to cracks aod flaws, which allow the water
to come in contact with the lead, with the same result as at
the joints. 8, Thero are some waters that rapidly corrode
the tin itself, when it is not in contact with lead or other
motal, If, as this correspondent states lead is mixed with
the block tin to make is more ductile, this is still another and
more serious objection. Gutta-percha will not withstand the
action of air and moisture, and is consequently useless. Iron
rusts, and if galvanized, the water dissolves the zine conting,
[Pure water oxidizes, but does not dissolve the oxide of zine.
The expression, water dissolyes zine coating Is calculated to
mislead. Galvanized iron pipes may be used with safety
under proper circumstances, and when the water is free from
free acids, alkalies, chlorine, etc.—Eps. Scnmxy. AMERIOAX,)
The answer to the last question depends upon circumstances,
If the well water is pure and soft, then it is preferable. 1fit
is hard, chooso the rain water, and filter it. If we adopt the
rile not to use water which has stood or been long in contact
with metal, we shall escape with slight injury.

- - —

The Hartford Steam Boller Inspection and In.
surance Company.

This company makes the following report of its inspections
for the month of November:

During the month 510 visits of inspection have been
made ; 909 boilers examined, 822 externally and 144 inter-
nally ; 57 have been tested by hydrostatic pressure. The
number of defects in all discovered are 204, of which 57 are
regarded as dangerous. These defects in detail are ss fol-
lows : Furnaces out of shape, 20—4 dangerous; fractures in
all, 19—86 dangerous ; burned plates, 35—4 dangerous.

Mr. Fairbairn finds that the strength of iron plates dimin-
ishes one fourth at a red heat, and it is not difficult to un-
derstand that, &t a very high heat, no reliance whatever
could be placed upon iron when subjected to a strain; and
although portions of the crown sheet from exploded boilers
do not always indicate that they have been subjected to an
injurious temperature, still this is true in some instances, and
must be reckoned among the causes which operate to weaken
steam boilers, and they are consequently in a condition invit-
ing explosion.

Blistered plates, 51—2 dangerous; cases of incrustation
and scale, 30— dangerouns., Of cases of sediment and de-
posit several have been found, generally the result of exhaust-
ing into the heater. This difficulty has been especially true
in certain cases where manufactured oils were used for lub-
ricating the engine cylinders, and where there was consider-
able carbonate of lime in the water used in the boiler.
Either use pure oils for lubricating or elss run the exhaust
somewhere besides into the well or tank from which the
boilers are filled.

Cases of external corrosion, 52—7 dangerous; cases of in-
ternal grooving, 4 ; water gages out of order, 28—10 danger-
ous ; blow-out apparatus out of order, 8—1 dangerous ; safety
valves overloaded, 15—4 dangerous ; steam gages out of or
der, 15—38 dangerous ; bollers without gages, 3; cases of
deficiency of water, 6—1 dangerous; cases of insuflicient or
broken stays, 4—2 dangerous. One inspector reports that in
one case nearly all the braces were broken from one boiler
head, and snother reports that in a boiler 5 feet in diametor,
under heavy pressure, nearly all the braees in both ends were
cither broken or very loose. This difficulty may be set down
as another cause of boiler explosions.

— -
Forco, and What It Is,

Professor Youmans, in a recent lecture delivered in Stein.
way Hall, in this city, om the “Dynamics of Life," stated

gome interesting facts. The lecturer pointed out the nature
of force, showing that it was indestructible, although capa.
ble of change. Thua the force acting on the very center of
tho sun was never lost. It went forth in the form of light
and hoat ; it raised up the plant ; the plant was food for the
ox ; the ox was changed into muscle and nerve, which gnvo
men power to strike the blow ; the blow produced heat ;
forco wans convertible, Foreo is never lost. By an easy tnn-
sition, he passed to thd storlng up of force. He gave some re-
warkablo instances of this storing, which is mechanical and
molooular. Thus, one pound of conl has sufficient power in
it to raise one pound of matter two thousand miles high,
Thon roforring to a pail of gater changed first into ice, then
dissolved Into water, which In turn was chavged into steam,
and subsequontly separated Into oxygen and hydrogen, he

romarked that tho fores requisite to mako thess eight parts
of ovygen and one of hydrogen into water was oqual to the
full of one tun down = hight of five miles, the change of
stoam into water was represented by a fall of one tun 2,900
foot, of water into loo by a full of one tun 433 feot. A knowl.
odgo of this fact caused Tyndall to observe that the force
which & child carried in an spronful of snow was sufficlent to

hurl back an avalanche ww down a mountain side,

Praze ExorAVING—The first large batoh of engravings
was malled or expressod to all parties entitled to them, on
the 20th ult., the postage and being In every case
prepaid.  Wehave now a sufficlent number printed and put
up in pasteboard covers to meet sach day's domand, and or

ders will hereafter be filled on the day of thelr receipt.
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Tmproved Music and HMook Stand.

Many an invalid will weleome the improvement wo liore-
with ilastrate ; but while it is a desideratum for foablo folk,
it will be fonnd a luxury which fow, cither sick or woll, hay-
ing onen enjoyed, will be willing to resign. While ns n music
stand it combines all the advantages required in such a picce
of furpiture, it enables reading to bo performed without
fatigue, while tho person is pluesd in nn casy roclining posi.
tion.

Our artist has so well delineated the comfort it supplios,
that little remains for us but to point ont tho distinguishing
foatures of the invention.

A tripod with hollow stem receives the standard which sup-
poris the desk, and n sol-scrow ennbles this
gtandard to be adjusted to any hight re- o
quired. It may also be tarned on its verti-
cal axis and fixed by tho sef-screw as eir-
cumstances require, and this adjustment
may be made withont raising the person
from o roclining position. A disk of wood or
other suitable material supports the table of
the stand, the latter being fastened to tho
disk by & central pivot with a thumb-nut
on the under side. This gives another ad-
justment.,

The disk which supports the table is
hinged to the top of the standard at the
rear portion and from the front deseends an
arc of a cirolo which passes through a slot
in the standard where it is adjusted as de-
gired by a set-screw,

These devices enable the desk to be set at
any convenient angle to support a book for
reading either while a person is sitting or
reclining, so that the printed matter is placed
directly in front of the eyes, and in such a
position that no muscular cffort is required
to sustain the book or to keep the body in a
position of constraint.

Still another great convenience is that
, the table may be adjusted in a level position
and be used as an ordinary stand for medi-
cines and other purposes desired.

It admits of any degree of ornament
dcemed desirable, is essily constructed, and
s durable, and hence has sll the qualitics
1 calculated to secure popularity.

This invention was patented Nov. 30, 1869, through the
Scientific American Patent Agency, by Edward Conley, of
Cincinnati, Ohio. Address patentee at 121 Main St., as above,
for further information.
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IMPROVED ECCENTRIC FOR STEAM ENCINES,

WELLS'

The object of this invention is to not only enable the ordin-
ary adjustment for angular advance to be made, but 2lso to
permit a change at will of the length of the throw, and the
travel of the valve by means of the eccentric, . instead of ef-
fecting it through a link or any other device heretofore em-
ployed.

it miny bu considered as angeccentric within W1 Beeentr
. . “'
tee two eccentrics A and B in the engraving being locked
» » LS

ll‘)wﬂ“-r-""‘“‘-’l't when unlocked tor ndjusting—hy the bolt
) ‘.‘- . v AN

g
Ihese bolts are so placed that thelr heads, and the nuts

Or " . . ey
,."lwm.‘ the heads, lap over the edges of both A und B and
wile 3 5 2 ' '
. Hen the nuts are serewed home the two parts are firmly
: locked together, |

These bolts alen serve to

keon the Dar
‘ : UG parts J
and B paralicl 1o eqe | PR

The Ix other.

( W OCCOT v Loy

ne Hlnlu r eccentric, A, being held to the shaft by o Kot
serew, the greate AR :

f , ‘”_ est throw of the eccentrie is ob

Ny l}ln extenor eccentr

N 2T, . e :
the position shown in the eMgraving, that §
o B J .s

: 5, unpan
. ! a1 4 - —
Lhe greatest throw of the mner cecontrie. A
y A,

The figures
marked upon both eccentrios ’

indicate l;.',' thelr caoincldene:

v:"_":] tl‘v‘. ':': AT
L8 adjustment I8 accurately made, When the nar
: rr it part of B is brought {nto the lHue of the greatest throw
of 1l (o v rPAET ) : M« 128 ) F )
\eF eccentrie, 4, the minimum throw ix obta ned, and
. -4 TR 1L

tained by tura.
cor ring, B, until its widest part is in
the lino of
» 2-

: |
acouracy of ndjustment is indicsted by the colneldenco of the

figures § on both picces,

e swhole forms o compound adjustable ¢
gupplies a complete varinblo cut-off, and ix ve ‘ .
in construction thun other devices hithorto adopted to securs
tho same end,  With simplicity, inereasod durnbility nm} di- |
minished cost are wlso socured The devien h'& froe from |
clongated slots in the conter, tho effeot of which in tc: \\"‘nk'!‘ll
the parts, and it i adapted (o use on phafts ol uniform wine |
throughout instead of belng oporated by o erank pin, n8 lmu!
lerctofore beon done in other devices made to seoure the
o end,

Tho Improvement will attract the
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ry much simplor
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CONLEY'S MUSIC AND READING STAND.

from its simplicity, and the advantages secured by it are
obvious. Patented through the Scientific American Patent
Agency, Sept. 21, 1869, by J. C. Wells, whom address for

further information at Warren, Pa.
— > —
The Value of Mathematics,

We do not recollect seeing an abler exposition of the value
of mathematical study, and the use of mathematics as an in-
strument of investigation than the following extract from the
tenth lectura of Mr. John Fiske, on the Positive Philoso-
phy, delivered at Haryvard :

“The logical utility of mathematics is not less obvious.
The prevelent distaste for mathematics, coéxisting, as it does,
in wany persons with exccllent reasoning powers, proves
that the faculty of imagining abstract relations is ordinarily
quite feebly developed. Not reason, but imagination, is at
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and foolings of n votary, i8 only to be gained .")' one "“"""”i"
sonnd and snfficient knowledgo of mntlwr.nnm‘-*. l:h“ great in-
atrument of nll exnet lnquiry,whlmnt which no man éan aver
make such advaneces in any of the higher departments of sel-
once a8 can entitle him to form an independent opinion on

- U
any subject of discuesion within their range .
. et A

“WEDISH COOKING APPLIANCES,

We illusteate on this page, from Engineering, one of a e
rios of cooking utensils, recontly patented in Sweden, and
now being introduced into Fogland. As will be seen in tl‘m
thoe cooking stove consists of n gheet-iron base in
the form of an inverted truncated cone,
which supports an iron oylindrical vessel
Upon the top of this is placed a nest of eir-
. cular porcelain dighes, the one resting upon
A the other, and small recesses being cut at
Yy "'{ f inforvals around the base of each digh in
8 order that there may be a free circulation of
e o hent and steam. The nest of dishes is
N7 | covered with n eylindrical casing of sheet
iron, the lower edge of which fits upon the
top of the iron vessel at the bottom before
spoken of, and the whole is inclosed in an
outer casing to prevent any radiation of
heat. Theapparatus stands upon a tripod,
and occupics n very small aren, tho hight
of the medium sizes not exceeding three
feot, and the diameter being about ten jinches.
Either gas or oil may be employed for ob-
taining the necessary heat. If the former
be found convenicent a Bungen burner is
nsed, and the mixture of nir and gas issues
through o series of holes in the side of a
circular burner, and is deflected 8o as to
distribute the heat equally over the whole
area of the vessel above. If, however, oil
be employed, it is burnt in a lamp of pe-
culinr construction with a flat wick bent in
an annular form. In using the apparatus
the circular iron vessel beneath the porce-
lain dishes is partially filled with water,
and the material to be cooked being placed
each in its compartment, the whole isin-
closed in the inner and outer covers, and the
hieat being applicd, steam is generated from the water, and
circulates through the whole of the stove, until the food is
ready. Besides the processof steaming, however, a dry heat
can be obtained for roasting, baking bread, ete., by placing no

water within the iron vesgel,

angraving,
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fault. The passage from premise to conclusion could easily
be made,if the abstract relations of position or quantity which
are involved could be accurately conceived and firmly held in
the mind. Now the ability to imagine abstract relations is
one of the most indispensable conditions of all precise think-
ing. No subject can be named, in the scientific investigation
of which it is not imperatively needed ; but it can nowhere
else be =0 thoroughly acquired as in the study of mathemat-
ics, But the excellence of mathematics as an instrument of
mental discipline by no means ends here. It is, indeed, as
Comte observes, a fallacy to suppose that greater certainty is
attainable in geometry than elsewhere. Not greater certain-
ty, but greater precision, is that which distinguishes the re-
gults obtained by mathematical deduction. Dealing always
with definite or determinable magnitudes, its processes are
characterized by quantitative exactness, It is not obliged to
pare off and limit its conclusions, 1o make them tally with
concrete facts; but can treat of length as if there were no
such thing as breadth, and of plane surfaces just as if solidity
were unknown, It is thus the most perfect type of deductive
reasoning ; and if logical training is to consist, not in repeat-
ing barbarous gcholastic formulas, or mechanically tacking
together empty majors and minors, but in scquiring dextority
in the use of trustworthy methods of advancing from the
known to the unknown, then mathematical investigation
must ever remain one of its most indispensable implements,
Onca inured to the habit of aceurately imagining abstract re-
lations, recognizing the troe value of aymbolie conceptions,
and familiarized with the proccss of climination as legiti-
muately conducted, the mind is cquipped for the study of quite
other objects than lines and angles, The twin ll.‘cnﬂm:ﬂ of
Adam Smith on social science, wherein, by deducing socinl
phenomena first from the unchecked action of selfishness, and
then from tho unchecked action of sympathy, ho arrives at
mutually.limiting conclusions of lrmnucumlm.nt practical im-
portance, furnish a brillinnt illustration of the value of mathe.
matical methods and mathematical disoipline,

- l‘n-urin;.f in mind theso (',4mbi(lvrn[in[uc,nnd r._\(f()”(-cﬂng also
Ihv'c-\tvln«ivu scope for inventive ingenuity afforded by the
varous devices by which algebraic uxprc:mi:»uu are utilized in

: : oIr . erschel—a statement which

Lo has l!)(n[gh( “‘.l.m"'l'-‘lltly.imporlnm,‘ to be l

aamission to .nlln !.'l“f_“.nflr‘\" (_)l' tv_‘iu‘“ﬂc". au'_l 10 tb(_‘ l)r‘vilng"a
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extract of logwood,
and sulphato of indi
stoppered bottles,

winted in italics: November, and

In nddition to this apparatus in its differont forms, the con -

ical base of the stove is adapted for coffeopols and othor ves-
required for ordinary operations on o small dcéle; N

180 vor Smors.—Dissolve 10 parts Ly

shicllac and 5 of turpentine, in 40 of strong alco-

In which {luid ghould be previously dissolved 1 part of

with some neutral chromate of potasss

go. The varnish is to be kept in woll-

o - —

Jonx Crrvasax is o heavy purchaser of Californin prod

JET BLAck Vany

o~

Thousands of barrels of flour were sent to Hong: Song during

tho latest advices by mail eay there are many

orders in San Francleco yet to be filled,
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rﬁn_ SPECIAL COMMISSIONER OF REVENUE
KERING THE INCOME TAX, 3

ts, in what we regard the true meaning of that
mﬂdmw; sympathize with a certain class who,
8 he ves Protectionists, are purely and simply Pro.
" Wodonot wish to create monopolies, and a
fmoh does this is, in our opinion, an excessive one.
“And while we do not regard the views of Commissioner Wells,
_given in his recent report, as sound <ither upon the tariff or
on 'ihe m’bject of internal revenue, wo have not the least
8 - ”'y‘h‘!th thou'who charge him with cor-
e report bears nponiin face the stamp of two things
’ ined in public office—great ability and honesty.
W‘cmﬂﬂﬂ one of the most complete public documents
.UNEWW dnputmant of the United States Gov-
M{l, JLS S T (5 S SRR
Conceding all this, we still mut tako oxoeptlonnoaomo of
mwmwwwau. and as we
qnndtﬁndlpmtomlew all (hepohudimnud in his re-
port, we shall, in the present artiele, only touch upon the
oﬂlﬂﬂuaf\ the Commissioner in regard to the income tax.
It is the opinion of the Commissioner, as well as that of
the President, that the income-tax law, which expires in 1870
by its own limitation, should be re-enscted. No tax ever im-
posed in any modern civilized country has been more odious
to the people than this. As a war measure it was borne
with comparative equanimity ; its continuance beyond the
present year will be n most unpopular measure,
It will be unpopular, because, from its very nature, the bur-
den it imposes will be, as it has been, more unequally dis-
wributed than any other the people are called upon to bear,
Clerks living in humble cottages in the suburbs of lInrge
towns, and called upon by this tax, as has been ably shown
in the January number of tho Atlantie Monthiy, to renounce
what otherwise would constitute the sole pleasure fund of
their families, do not pass, on their way to and from business,
splendid mansions inhabited by men living at the rate or
forty or filty thousand dollars per year, und who have paid
no income tax, without a feeling that sore injustice is com-
mitted, .
The amount collected, and the number from which it is
a ‘eolleeted, show this tax to be, in the maln, o tax on amall
incomes. The Commissioner remarks that only about a mil.
lion of the populstion are interested in its removal, while
thirty-eight and one half millions aro Interestod in its con.
tinuance, The Commissioner hes apparently forgotten the
very large number who pay no income tax but who annually
rado thomselves by artful dodging to get rid of its pay-
ment ; and if he had remembered ithis knowledgo of humun
nature would certainly have taught him that to these the tax
must be even more odious than to those who, feeling the in-
justice, yet fulfill, honorably, the reguirements of the luw,
But sdmitting that the many are interested in taxing the fow,
ure we to suppose that Commissioner Wells considers this a
good reason why the few should bear a burden from which
others are exempted, while they share equally in the burdens
oposed on the many 1 Wae do not believe ho meant to be so
understood. We think he means to convey the idea that the
fow who pay sro moro ablo to pay than the many who are,
or have made it appear that they are, exempt. Wo think
wo could show this to be a mistake, but we must economize
BpUco,

-

Foentific Anmevican.

The proposed 'modiﬂcntlon of the Inw reducing the tax to
threo per cent and at the same timo reducing the amount of
oxemption for rent would Inorease the burden, and tax s
groat many small Ingomes now exempt, Commissionor Wells
thinks this would favor the laboring population, by which
it is supposed ho means those who do heavy manual labor,
If the commissioner has investigated the condition of the
people employed In subordinate positions in various Induos
tries, as thoroughly as the positive tone of his opinions would
warrant us in believing, ho ought to know that, exclusive of
the vory lowest class of laborers, who live upon the carnings
Of small and miscellancous jobs, ote., no class of people find
lt harder to make ends moeet than married clerks in large
culoa, on salaries of from twenty-five to forty dollara per
week, In the suburbs of Now York, the rental of fonr gmall
rooms on & second or third floor, anywhere within three or

four miles of the centers of business, and in a respectable |

location, costs from three hundred to foar hundred and fifvy
dollars, 'The necossary expenses of this class of poople for
clothing are much grester than those of laborers. The rental
of such rooms I8 not a luxury, as the Commissioner seems to
think, and as he would censo to think, if he should inspect a
fow of these homes. It is a necessity, In fact, there is nothing
very luxurious about a salaried position of two thousand dol-
@ | 1nrs, even in parts of the country where it costs least to live,
much- less in largo towns where overything consumed has

53

pdd a tax, and where four or five profits have swelled the
price on every article of consumption.

Something might be sald upon the manner in which this
tax has been collocted. There is no doubt that much odium
has attached to tho law from the way it has been adminis-

| tered.

One of the last but not the least of the charges of arbitrary

g and unjust action which might be enumerated, is the decision

of Commissioner Delano in regard to those people known
under the general title of communists, including the Shakers,
Oneida Communists, Rappites, etc., which refuses to grant to
the individuals of such associations the one thousand dollars
exemption allowed to all other taxable individuals nnder the
existing law. ey

Whatever motive may have prompted this decision, it is
illegal and unjust, and we do not wonder that the large num-
ber of peaceful and patriotic citizens composing these bodies
feel greatly sggrieved by it. It has Leen argued that if the
exemption were allowed no income tax could be collected
from these associations; from which argument it is to be in.
ferred that the tux must be collected by hook or crook, from
‘somebody, and if the law will not enable the revenue officers
to get it without a decision from the Commissioner then the
law must be mpplcmentod by & decision., In something of
this spirit the law has been executed ever since its enactment,
and in such a spirit it will be executed if Congress sees fit to
reinforce it.

The law is opposed to the spirit of our institutions; the
public are disgusted with it and detest it. Commissioner
Wells favors a reduction of taxation; why not then remove
the most repulsive feature of our internal revenue system ?

‘Congress shounld not attempt to tinker up n new act of the

kind. Let the present law expire as intended by its framers,
to be remembered as a doubtful precedent, for any future
emergency that may arise, The country has long enough
been disgraced and humilinted by it.

> —
THE USE OF EYES,

A young friend of ours, about to commence a nauntical ca
reer, was requested to call upon an “old salt ™ just previous
to the sailing of the vessel in which the young aspirant was
about to make his first trip to Hong Kong, in order to receive
some useful advice. The call was accordingly made, and the
somewhat laconic advice received, “ Keep your mouth shut
and eycs open.” This advice followed, iu its true meaning,
is valuable to those who dwell on land as well as those who
go down to tho sea in ships.

The cyes are, perhaps, the avenues through which more
information, in regard to external things, Is gained than any
other of the organs of specinl senss; but a very little obser-
vation will convince a careful student of human nature that
most people are, to a certain extent, blind,

The horge dealer sees well, when he examines a horse. All
the points of the animal, good, bad, or indifferent, como under
review, An lnciplent spavin, or splint does not escape his
questioning glance. Ho secs well, because he I8 interestod
to see, But this same sharp Inspector of horses drives by
treos, stones, brooks—walks about through myriad benutles
without more than percelving the outlines of objects, and

“With oyes that bhardly serve al moss
To guard thelr master "galnst a post.”

And ho is by no means an isolatod case of this kind ot blingd.
neas, It may be found in all professions nnd frades—not even
the journalist belng an oxeoption, though the fall use of eyes
{8, to Lim, It would seem, if not an absolute necessity, at least
gomoething casentinl to highest succoss,

This want of power to seo orlginates in the want of proper
discipline. Men are born, it not totally blind, like pupples,
yot, with eyes that, ke all the other organs and facultios,
noed to be perfected by education.  But the blindness of which
wo speak is mental blindness. “ Men have eyes but they seo
not.' They pass through this world of 1ife and beanty with
oyen turned inward, The marvelous panorama of nature
passes before them without more than o earcless and indiffur.
ent glanco, now and then, and its detalls of beauty and
grandeur are all unnoticed. The lessons of wisdom they
might guin by simPly loaking and ronocupg. are lost
through neglect. The cyes will soo if tho mind commands

them,

Weo presume o largo proportion of our readers may convict

| thomselves of this mental blindness, by the simple experi

ment of looking closely st all the natural objects presented
to their notieo during o single hour of their existence. What.
gvor theso ulojm'tﬂ ny bhe—stones, f:hi]m of metal or wood,
leaves, roots, insects, bark, or waat not—we venture (o say,
nino out of ten may see something in each they never saw
before, if thoy will look with mind as well as eyo.

Herein les the main difference betweesn the man with a full
stored mind, and the man of little knowledge, Knowledgo
of natural things Js mainly obtained Ly seeing, Huombold!
was Humboldt principally through a judicious use of his
oyes, Ono of the best habits & young man can cultivate is
that of minute observation. Men, things, events, should be
serutinized, not allowed to flit by without attention,

This habit will make a man of small natural ability a mateh
for the caroless observer possessing far greater talent, and it
mokes the man of fine talents great. It made PBacon, New.
ton, Franklin, Cuvier, Linnmus, Hamboldt, Faraday, Tyndall,
Rumford, Helmboltz, and Huxley, great lights of science;
and Watt, Stephenson, Arkwright, and others, the great me-
chanics whose labors have culminated in our present high
civilization. In any capacity, whether in art, literature, or
science, to be great, one must learn to see,

- >
THE METRIC SYSTEM.

Oar subscribers have a feeling of annoyance when, as oc-
casionally happens, they see in our journal dimensions and
weights expressed in the French metric system, We aim as
much as possible to avoid this out of u consideration for the
convenience of our readers, though wo should, were we teo
congult our own feelings and convenience, be glad to give, in
this manner, an impulse to the general adoption of this bean-
tiful system in America, believing, as we do, that iis great
value will ultimately lead to its adoption throughout the
world.

Notwithstanding, however, we thus, out of consideration
for American readers, reduce, for the most part, the French
notation to the English system, when we find it necessary to
refer to European experimentsand discoveries, wo sometimes
find ourselves obliged to retain it or accept the alternative of
inaccuracy in recording current facts. In many cases these
measures can only be approximately reduced to the English
gystem, where an approximation will not well answer the
purpose in hand.

As the metric system has been almost universally adopted
now into the notation of experimental science, although in
commercinl transactions it has not been used to any extent
outside of France, we, and all other journals of = technical
character, will undoubtedly be compelled to use it more in
the future than kitherto.

Enterprising and far-seeing publishers of school text-books
are also adding, in new editions of works involving their
use, tables of French weights and measares. They see how
the tide is setting, and realize, as we do, that it is folly to at-
tempt to stem it. We must advance with the age, or we
ghall be soon left out of sight. Bat while we shall not place
ourselves in the rear of an advancing reform in this particn.
lar, we shall, as heretofore, use the metric system only where
we regard it as essential to accurate statement.

—— B>

THE GROWTH OF MONOPOLIES,

To the careful observer of current events, nothing in the
whole category of results growing out of our peculiar system
of Government seems more portentons, than the singular
willingness on the part of the people to create gigantic
monopolies by speclal enactment, and to place themsolves
completely at their mercy. The extont of our territory seems
to favor the growth of monopolies. At least it gives scope
for the organization of vast corporations who have but to ask
in order to receive powers which, ns circumstances havo -
cently shown, render them almost independent of legislative
control.

If theso monopolies were confined to branches of business
disconnected from such daily nccessities as by their frequent
occurrence make the public abjectly dependent upon the
gources which supply them, their efficts would be less griov-
ous: but It is precisely in the supply of these daily necessi-
ties that the most ginnt monopolies oxist, and have obtained
the most unrestricted privileges ; and it is such monopalies
that now in the opinion of some of the most able thinkers of
tho age, absolutely threaten the liberty of the people,

The most formidable of these monopolies are, at present,
railroad, expross, telograph, and gas companies,

In a recont articlo we have shown how little, as a rule, the
public safety and conveniencs is regarded by railway corpo-
ratlons,  Telograph compihies have hithorto lald themselves
apen to eriticlsm chielly on the seore of high tarits, but as
tho trunsaction of business, and the demands of commerce
will necessarily inerease public dependence on this means of
{ntercommunication, the possibilities for encroachment upon
publio rights will also increase,  All the clemonts for nore-
stricted fmposition exist In them, and only wait for the proper
time for tull development. The gas companies, however,
have carrled the principle of recelving pay for that which
they do not dispense to greater lengths than any other of the
monopolies in question.

The official inquiries into the management of thess com.
panion last wlnm, lnumuhd by the New York L
while, a8 we  they rosulted in no rolief to cansumors,
showed in the clearest light, and on the testimony of
oﬂ«u.thlﬂblpﬂvﬂogummﬂw“ w0 corparatio
such au the pablic can novor safely grant to any
association of individuals.

The World, in a recent article roviewing hlﬁ"C?
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gas oompanios of New York, thus sums up the case against

them |
i Pho eltizens of New York todny stand perfoctly helploss

bofore the monopolists. They are compellod to pay for what
thoy do not receive ; and the thing that is foistod upon thom | parat

for their money’s worth s nearly worthless. The govern

ments of the continent of Earope, which we are accnstomed | po

to rd with such horror, are a little more earcful of the
peo';g‘a pockets than this; and with all onr boastoed self-gov.
ernment wo are no better than a prey 1o political and mer
eantilo swindlers.”

"This condition of nffirs upon which the country hias un.
fortunately fullen, is partly duo to the want of foresight in
tho {raming of chartors ; but chiefly to the oaso with which
logislative bodies can bo manipulated by vast monied Intor.
ests. Tho history of the gos nvestigation last winter nt
Albany, proves that no ordinary means will avail to compel
honesty in the dealings ol {ncorporated companies, when they
are rich enough to spend monoey freoly.  The attempt wos
made to fix & standand quality for gas, and to enact that when
less than fourteen candlo gas was delivered, a drawback
shonl{ be allowed to the consumer. It is well undarstood
how that bill was killed in the Senate, and how by a liberal
use of money, and judicious distribution of shares, tho gas
companies procured its defeat.

How to now curtail the power of such monopolies is a ques-
tion of the utmost difficulty. Every attempt to do it has
thus for signally failed. We confess that we can at present
see no adequate means by which the people at large can com-
bat the power so imprudently vested in unscrupulous corpo
rations. But this we can soe; that this power i8 becoming a
danger to the commanwealth, which it is blindness to ignore,
and the consideration of which it is folly to defer.

o

THE PRESERVATION OF MEATS WITHOUT BALT.

There are two reasons why the use of salt for preserving
meosts is objectionable, The first and most important is that
meats thus preserved lose important nutritive qualities, and
therefore, if usad constantly, give rise to scorbutic diseascs,
of which impaired nutrition is undoubtedly a cause,

Sacond, salt meats aro for the most part less palatable than
fresh.

Tt is troe that in temperate climates where a great variety
of food—vegetable, as well as animal—is used, salted meats are
largely used withont seriously bad effocts, their defects being
compensated for by other kinds of food ; but even with the
most abundant supply of vegetable food, fresh meats are pre-
ferred when obtainable, and they constitute a large proportion
of the food supply of all large cities in civilized countries.

Such being the case, all attempts at preserving meats fresh
during their transportation through long distances, from lo-
calities where meat is cheap and abundant, are of the highest
importance, especially to the poor who find it difficult to
obtain a proper supply of fresh meat.

It hias been recently announcad, that an eating house in
London has been able to furnish a good nourighing bowl of
meat goup to the poor, at the low price of two cents, and a
plate of well-cooked, wholesome, fresh meat at the same price.
It is also stated that a similar establishment has also com-
menced operations in Paris. Theso meats have been brought
from New Zealand and Aastralin, and are said to arrive in
excellent condition.

We have from time to time discussed various meat-presery-
ing processes invenied in this country and in Europe, and we
will in this article give some particulars of more recent
methods.

One of these is a method employed by M M. Tellier and
Lecoq, at Monte Video. The apparatus used was a freezing
machine, invented by M. Tellicr. The fullest account of this
apparatus we have met with is contained in the Lcaﬁcr, a
journal published in Meclbourne, Australin :

M. Tellier, as his means of freezing, use¢ the volatile gas
of ammonis, or methylic ether. Under the influence of the
b-cat.conmined by the liquid or the air to be cooled, the vapo-
rization of the gases takes place; a force-pump COIPresses
the vapors thus formed, which are condensed in & worm or
or.sem'a of small tubes, surrounded by cold water, where,
being again liquefied, they return to the evaporator, and re-
produce th-c: same effects, M. Tellier prefors methylic ether,
:2130“1);1':1 ;)!;r:;:;::n nlrl,: :::f:’;’: fﬂ'{l(l)‘l:t the same rcqults in
he c;m with thb pure m;.; of‘ o R thHie squatanch 8
120 1bs. to 200 1be ...C,.,,; lin SN CURMBOCT & BTG from

- ok #., according to the temperature of the at-
mosphere,

.As all forms of ether, from the linbility of ig
objected to on board w‘hn;m, M. Tellier was compelled to em-
ploy the pure ammoniacal gus as his froezing agent. The
meats 10 be preserved were saspended i
tween do-t'k:, carcfully pr:m_-:_-:.‘,-.lHT, .l 1‘]:,;‘ anml]‘ oom. pp-
Air cooled in the ln'u‘l;im- down to ‘;")l " e Ij({ll-tomlm:tom,
P ‘i;’“'~ ;-ir“(ilg;t.-,l | : ~; { ,‘gr.:vﬁ Fahrenheit \\"M,
T s fn...w.'th..,. round the meats, the object

: A/ n.

"lvhww gentlemen placed on board a steam packet run.
ning 1o London, about half s tun of fresh beof, mutton

!m'\ljltr.)-' gome, and fish, inclosed in & temperature r:"lllcl'd.lc:

dzlt':-}:-::::?;;:;f\.);r.l.v,,‘,..l,. ]vT Tellior's frwzin;._c muchines,

‘ . Achine was too complicated, nnd that by
the time the ship reachod the cquator, the pump worked witl
difficulty, and a large ceeano Pt P WOrked with
le.m"'.mh A ui; '.-1.- Ape of gas ensued,
from 827 to 36° Fal | '-'mh day out, the temperature rope

’ 70 ah, nod when the pump coensed Lo act the
mesate decomposed before repairs could be offvete ;
R hins e ae mld be effected,

Limportant dofect in thin oy

been in not freezing Lhe

nition, are

From the

periment appears to havo

eat at the outsst, as I i
_a | wi, n8 Iin n frozen
siate it would have doubtless kept until the pump could have

Scientific  American,

ure of two

ks undor a pross
boen repnired. The pump wor therefore n

red pounds per square inch, and it must bo
:t“l'::lcr m‘l BOmMo d?ﬂlcullmy to keop it from lonking durh‘ng an
entire voyage. On ghore, a8 an {comaking maching, tho ap-
s in sald to work woll,  One of thom g at work at
Marsoillos In Franco, producing, it is stated, ten tuns of ico

un of eonl consumed, ;

';'ltlo ase of flat boxew for paneking frozen meal, in eaid to have
proved vory good for the purpose, the brond sides being of
shoat fron to form n freozing surface, and tho narrow pides of
denl to form o nonccondueting warface. The boxes are about
a yard squate, and from five to ton inchos in depth ; and Mr,
.h;llun Jeffreyn, the orlginator of this plan, proposes Lo place
them together in one golid mass, and to keop n double onrrent
of chillod alr In constant circulation over the whole uur'funn
of the mass, Blowers or fauners will draw tho carronts from
the ohilling chumber surrounding the otlior or ammonin  ves.
gel, an tho cnse may be, and containing n sorien of nlufot motal
chilling tobes, Tho air will be driven nlong air passages
traversing longthways an air coxing, gnrronnding everywhere
tho block of bhoxes,
An ammonia leemaking machine, invented by Mr. Rees
Reoce, 16 highly spoken of by the Australinn press, and onr
readers will bear in mind that in no part of the world has
more attention been paid to this subject than in Australin,
whero cold is regarded a8 the only moeans by which her vast
gurplusage of mutton can find o market. The details of this
machine are not given ; but the Leader siates that its special
guperiority consists in its construotion and arrangement for
effecting the continuous distillation and rectification of dilute
golution of ammonia upon what is known ag the geparative
prineiple. By its use, it is stated, twenty-five to thirty tons of
ice can be made with a consumption of one tun of conl, and
even more than this is claimed, but it is ovident that these re-
gults are over-stated,
The tendency of opinion séems to be at present setting more
and more strongly to froezing processes a8 o means for pre-
gerving meats, and we think there is more hope that success
will be reached “on this line”” than in any other way.

D>
CANAL THROUGH THE ISTHMUS OF DARIEN.

There are probably few thinking men who do not foresee
that, sooner or later, a ship canal must connect the Atlgmtic
and Pacific waters. Which of the routes hitherto surveyed
and discussed will be ultimately selected as most favorable to
success in a work of this kind, time will show ; but at pres-
ent there is really too little knowledge of possible routes to
form a correct and final judgment. An error in choice,
easily avoided by a proper exploration at the outset, may
involve unnecessary and enormous expense in constraction.
Three routes have been much mooted, and our general
knowledge of them obtained by former surveys is enough to
give a tolerable idea of their feasibility. The Panama route
involyes only twenty-eight miles of constraction, but there
are difficulties which, although not insurmountable are of
great magnitnde. The Nicaragua route via the river San
Juan and Lake Nicaragua involves ouly sixteen miles of con-
gtruction, but it involyes the improvement of the river navi-
gation, and, without doubt, also that of the lake, The third
route discussed, called the Tehuantepec route, is one hundred
and thirty miles in length, and there is probably less accu-
rate knowledge in regard to it than either of the others.

The matter standing thus the Government has acted wisely
in dispatching a steamer to Aspinwall to make surveys and
gain further light.

Meanwhile, and in anticipation of the presentation of the
subject to Congress for definite action, the press, which will
undoubtedly almost unanimously favor the project, can do
much to create a populur opinion in its favor.

That the immediate construction of such a canal wounld re-
sult in great and lasting benefit to the commerce of the
United States scems to us as scarcely admitting of dispute,
The most casual inspection of the map of the world will
ghow that many of the richest and most productive portions
of the globe would be brought so near to onr Atlantic ports
that no nation would be able to successfully compete with
us in securing their traffic. The East Indies, China, Japan,
and the whole Pacific coast of South America, would natural-
ly pour their vast products into our warchonses and freight
onr merchant vessels with profitable cargoes. And last, but
not least, the dangerous passage of Cape Horn, hitherto the
dread of navigators and the scenc of untold disasters, would
be abandoned forever as an avenue of commerce,

— e
NEW FACTS ABOUT THE PRESERVATION OF TIMBER,

Mr. Charles Colsne, from Belgiam, in a report on the pre-
pared timber exhibited in Paris, in 1867, remarks, that at pres-
ent oniy two methods for the preservation of railway sleepers
seem 1o be in use, to wit : The saturation with sulphate of
copper, and the one with oil from gas tar. Only the latter is
congidered ns really practical and effective. The Sonthern
French Railway Company exhibited pine sleepers that had
heen impregnated with sulphate of copper ; but, albeit, they
had been only from seven to ten years in use, some of the
specimens, on examination, were found to bo more or less
rotten,  Bpecimens of Dorsett and Blythe, in Bordeanx, ap-
peared well preserved ; but no date as to the time of thelr
being in use could bo ascertained.  The creosotized fir sloop.
ors from Bothell, in London, wero perfoctly unaltered after
having been in the ground from sixteen to twenty years,
Creosotized beech and onk sleepers of Dorsett and Blythe
showed nlso no marks of rot; but they lacked data as to the
timo thoy hind boen tn servies,  Tho fiest wm'l-nrtmounln(z

eatnbhlighine ni, lu'('nrding to Mr, (’1"”0", was founded ill Au"
worp, In 1858, the second in Ostende, in 1860, and a third in
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¢ n yoar lator, 1,082,880 rallway slcepars were impreg -
:,J.:ZZ in {lnem establishments during the last decade, besides
n great deal of timber for Belgian sen-ports. Two thirds of
all the sleepers in Belgiom have undergone the process of
oreosotizing. It might, thereforo, be supposed that the cost
of maintenance for ties on theso lines would soon be redoced
to nlmost nothing. However, this will probably not be the
case, for gome of the ties that are injected with oll from gas
tar oxhibit, after the first few yoars, marks of a more or less
advanend decomposition, This eannot be attributed to the
inoflectiveness of the creosote, but must be aseribed to the
fact that the impregnation had not been completo, Tt hos R
boen taken for granted that 150 liters of creosoto are sufficient
for one cubic meter, but this quantity is hardly snfficient to
snturate the sap-wood ; tho denser heart wood becomes rarely
antnrated.  Thin accounts for the fact that the Intter 18 most
subject to rot.  Mr, Colsne, in 1864, recommended to perfo.
rato the lovel part of the sleopers whero the heart wood lies
exponed, and also the surfaces of support of the chair. Tt is
gatisfactory to stato that this process has been employed with
grood results by the chief clvil engineer of the Department do
la Vendéo, Franee. When Improper timber is melected, or
when the timber is treated on wet or cold days, or who; in.
forior eroosote is employed, one may be almost certain that
the hopes anticipated as to the endurance of the material will
not be fulfilled. The results which Bethell obtained in Eng-
tand have been *confirmed in Belgium. Thirty per cent of
creosotized fir sleepers were found to be still unaltered,
after cighteen years' service. As to the amount of creosote
absorbed by them, it was ascertained to be twonty liters,
which quantity was obtained in deducting ‘the average
weight of non-prepared sleepers from that of prepared slesp-
ers. The creosote did not contain any carbolic acid, bat con-
giderable portions of napthaline ; it was distilled at a high
temperatare, dissolving in naphtha to which it imparted a
green color.
In 1862, 1,207 telegraph poles were crensotized in Ghent,
Belgium ; in 1868, 8,558 yieces. On the other hand, 600 were
treated in 1864, in closed vessels with sulphate of copper,
and 8,010 in 1865. The last mentioned process must be con-
gidered far superior to the method of Boucherie, for which
the trees must be felled in the most unfavorable season. If
not well executed, the impregnation of telegraph poles with 1
creosote oil, will likewise not yield satisfactory results, .
Coisne finally recommends to comply with the following o
requirements: 1. The injection should be carried to complete L
saturation, 250 liters of creosote being necessary for one cubic s
meter of wood. For oak, of which only the sapwood need to |
be saturated, 100 liters are considered sufficient. 2. The creo- ! B
sote employed should be distilled at a high heat. Twothirds | =
should be gathered at a temperature exceeding 480 Fahren- { e
heit, while one-third at most should not be collected below | IR
800 Fahrenheit. The oil should be of a greenish color, and =
not contain over thirty per cent of napthaline. 8. The heart-
wood, wherever lit lies exposed, should be well perforated
with a proper instrument so that the preservative may pass {
everywhere. 4. The wood should be exposed to the air for
eight or ten months, before treating, and the saturation must '
be effected first in the vacuum and subscquently under 1
pressure. : N S op=
MADDER EXTRACTS AND THEIR APPLICATION IN
TOPICAL DYEING.

In spite of the discovery of the aniline pigments, madder | c:"‘.'
has retained its prominent position in topical dyeing, or calico
printing. This is easily explained when we take into consid-

eration the beautiful shades produced by means of alumina N 0

and iron mordants, and also their wonderful stability. »
Since the beginning of this century great strides have \

been made in the preparation of extracts of madder ; partly 4

on account of theintroduction of cylinder printing machines,
partly beecause of the rapid increass of the knowledge of
the chemicals employed in this art. ' s :

Let us glance over the various modes for preparing madder 1
root. Formerly this latter was simply dried and ground, but '
in more recent times, great cars has been bestowed upon the
removal of the foreign ingredients with which madder is as-
sociated ; and this eventually led to the preparation of the
madder flowers, garaneine, and alizarine. But as these dye- SR N
stuffis aro admixed with a considerable proportion of fibrous r =
substances, their coloring power is only seven or eight times L
greater than that of the root, and, buide.,thoycanmm e
dyeing only, not for printing, at least not according to the
old methods. Y

Various attempts have consequontly been made for some
time past to fix the madder dyes on the cloth by printing.
Experiments in this direction were undertaken by Robiquet,
Colin, Lugier, and Persoz in 1827 ; ton years lator, Gastard,
in Colmar, discovered a process which mwpm
1855 by Hartmann, and introduced into some print works of
smull extont. Theso methods were similar to ench ‘other i
that the cloth was unitormly mordanted, then printed with a
solution of madder extract in ammonta, sodn, or ¢ :
finally exposed to stenm. However, it wus soon discovere
that uniform mordanting is not practical, orfoo
pure uluming bases nre at hand, and, besides,
traots at that time brought into market were
yleld constant results, or to allow the simul
of mordant and pigmont. UL A erin o e

Thowe oxtrnots wero mostly prepared by exhaust
flowers or garancine with wood spirits or alcohal, the
ing power was fifty times greator than that of the ¢
but they contained abont sixty por cent o ‘meffee
Ous mattor, —r s v Gh Al
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the “colorin” of Lagier and Thomas, which, how







