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AMERICAN LOCOMOTIVES,

The United States exported 25 locomotives
during the flseal yesr of 1870, and 00 during
the year 1880-—an [noresss of 140
monuter locomotives for [reight service are in
process of construotion for the New York,
'I’onn.,lvlnh and Ohio railrond.  They rest oo
six drivors and & four-whedlod truok, and will
weigh A8 tons, smpty.  Traio men are consid-
erably troubled by these traion bresking in two
when hiaaled by these powerful consolidated en.
gines, and the only rmmul{ seomn to bo in
equipping freight cars with heaviest drawbars,
whaoklos, and pine,

The following from Mr. . M. Brerotan,
K., may be quoted ss an authoritative Foglish
opinton of American built locomotives.  “' [
arjun that the yreater duty done by the Ameri.
oan motor In due to the better design and the
bottar ystam of workiog the lesomatives, The
American builder sxools in the system of fram.
ug andd counterbalunciog, sod in the deaignas of
erank axlen, elo., 8o that thu*lnu MAY Fun re-
markably sy and without jar, round shar
ourves, and work nob only oo the light roads,
but alao diminish the wear and tear on the solid
roads, and at the same thne inerense the effect

ive tractive forve, Tho English engiue is a vary [ ¥

heavy affair, andd o running it not oply wears
and Lears {teell very rapidly, but also the road.
way, ad it greatly, by T‘h unsbendiness and jar,
{atignes the drivers and firomen, 1 have ridden
hundreds of miles on engives in Indis, in Kng.
Iand, in Franoe, and in the United States, and
I have always found the American engine most
onny and oomiortable, but I never did the Kny-
lish or the Continental engines, Tt in almost
impossible 1o give these ongines their full linul
ing power, simply beosuso the grester portion
of tlu‘l wolght cannot be thrown off the driving
wheels,”

THE INFLUENCE OF A TUNING.FORK
ON THE GARDEN SPIDER.
Having made some  olwervations on  the
m!l spidber which are 1 heliove new, | sond &
acoount of them in the hope that they
niny be of interset to the readom of Nature,
Eul tumn, while watehing some spiders
wpinning their beautiful geometrical webs, it oo:
eurredd W0 me to tey what effect o tuning fork
would have upon them, On sounding an A
fork and lightly touching with it any leal or
other support of the web or any portion of the
wob itwolf, 1 found that the spider, I st the
ootiter of the wob, rapidly slow round so s to
now the direction of bhe fork, feeling with ita
fore foet along which radial thread the vibra
tion travels,  Haviog become sstisfiod on this
point, it pext darts along that thread till ib
roaches wither the fork iwelf or & junction of
two or wore thrends, the right oue of whiol iy
instantly determines as before. 11 the fork is
uob vemoved when the spider has arrived it
weomn Lo have the same oharm as say fy; for
the spider sewes i, smbraoos (L, and rans about
on the loge of the fork as often as it is made 1o
sound, never seoming to loara by experiouce
t:i obber things may buse besidos its natural
I

11 the sphder is not at the osstre of the web
ot the time that the fork s applied, it cannot
tell which way to go until it besn 1o the
centre fo saoertain whioh radial thread s
vibrabing, unless of ocourse it should happen to
b on that partioular thread or one atrotched
supporng thread in contaot with the fork,

whea & spider has been entived Lo the edgn
of the web, fork is withdrawn and then

;— of ita direotion,

- aa possible in the direction of the fork,
but if & sounding fork i graduslly brought
near & splder that not been distarbed, but
which bs waiting as wsnal in the middle of the
web, Ahen lustead of resching out towands the

llnahr conditions the
fork is made to any part of the woh, the

Heveral |

apiderin aware of the fact and climba the thread
and roachos the fork with marvelous rapidity.
I'he apider never leaves the contre of the web
without & thread along which to travel baok, If
altor enticing & spider out we cut this thread
with & palr of ‘sclmors, the splder sooms to be
| unable to get back withont doing cousiderable
| damage to the web, generally gumming together
the stioky parallel threads in geoops of threo
and four, )

By moans of & tuning-fork a spider may be
made to eat what it would otherwise avoid.
took a fly that had been drowned in paraffine
and put it into nepider's web and then attracted
the wpider by touching the fly with & fork.
When the spider had come to the conolusion
that it was not suitable food and was leaving it,

—

| 1 touched the fy again, This bhad the same

eflct un bafors, and as often as the spider be-
wan to leave the Ilr | lgliu touched it, and by
this moann compelled the wpider to eat & large
portion of the fy,

The fow honse-apiders that I have found do
not seem to appreciate the tuningfork, but re-
treat into their hiding-places as when fright-
enod ; yot the spposed fondness of spiders for
musio must surely have some oconnection with
these obnervations, and when they come out to
linton, in it not that thoy cannot tell which way

1t

ho fow obaervations that I have made are
necomsarily imporfect, but I send them, as they
afford & mothod which might lead a naturalist
to notico babite otherwine diffioult to observe,
and #o to arrive st conclusions which 1 in my
ignorsnce of opatural history must leave to
others, 0, V, Hoys, in Nature,

THE ISTHMUS SBHIP RAILWAY.

Capt. Eadn in & good porsunder.  Hin remark-
able schemo of a ship railway across the Isth.
mus of Tehuantepeo is taking a tangible shape.
The Mexioan Government has made a very lib.
oral concesslon, giving him the right to ocon-
abruot & railway on suoh line as he may select,
the work to be commenced within two yoars
and completod within 12 years, He is allowed
to charge 85 por cuble meter of the displacement
of oach vossel transported; also §15 for esoh
passangor on the ship, and 17 on the value of
voins or precious stones carried, The Govern-
ment also gives him & subsidy equal to 1,000,
000 nores of publio lands, and makes other lib-
oral conossslons,  Whils this will go but a little
way toward the estimated cost of §75,000,000,
it will doubtless assist Capt. Eads in raising
money in the United States. He denires to
have our Government guarantos 67 dividends
on 850,000,000 of the stook of the company in
consideration of froe anrtlﬁou of Elonvm-
muent ships, officers and soldiers, and the bene.
fit which the proposed road will be to our com.
meoroe.  This, howover, will be diffienlt to ob-
tain. The projected road is, if built, to be
about 112 miles in longth, while the d

THE COLOR RELATION OF METALS,

In & paper on tho color relation of metals,
and notably on those of copper, nickel, cobalt,
iron, manganese and chromiam, lnhla read be-
fore the Chamioal Sacisty, Me. T Bayley ro.
oords somo remarkable relations betweon solu-
tions of these motals, It appears that iron, co-

| balt and copper form a natural color group, for,
{if nolations of the:':in uulplr::hl :rl Fr:;" - to-
| gother in the proportions of twenty of oo
. r, saven of plmu nnd six of cobalt, the r-uﬁ-.
ng liquid is free from color, but is and
partially opaque, It follows from this that &
mixture of any two of these elements is comple-
mentary to the third, it the above portions are
maintained, Thus, & wolution of enblll&pmk)
is complementary to a mixture of iron and o
per (bluish green), a solution of iren (yellow)
to » mixture of copper and cobalt {violet), and
a solution of oopper (blue) to & mixture of iron
and cobalt (red), Bat, as Mr, Bayley showns,
a wolation of copper is exactly complementar
to the red reflection from copper, and & polish
plate of this metal, viewed through a solution
of copper salt of n certain thickness, in silver
white, As a forther consequence, it follows
that & mixture of iron (seven parts) and cobalt
(six parta) is identical in color with a plate of
sopper, The resemblance in o striking that a
silver or platinum vessel covered to the

depth with such a solution is indilungniuhnma
from copper. There is a ourious fact regardi
nickel aluo worthy of attention, This mef
forma nolutions which oan be expetly simulated
by & mixture of iron aud copper solutions; but
this mixture coutaine more iron than that which
in complomon to oobalt, Niokel solutions
are almoat complomentary to cobalt solutions,
but they tranamit an oxcems of dollmr light,
Now, the atomio t of niokel is very nearly
the mean of the atomio weight of iron or cop-
per, but it in & little lower—that is, nearer
iron, Thore is thus & perfect analogy betweoen
the atomic hta and the color properties in
{ this case. This analogy in even more goneral,
for Mr. sl::l’h, utaten that in the oase of iron,
sobaly oopper, the mean wave length of
the light absorbed is proportional to the atomio
weight. The specilic chromatic power of the
matals varies, being least for coppor. Tha spe-
cilio ¢hromatio powor increases with the affinity
of the metal for oxygen. Chromium forma
three kinds of salts—pink salts, identiosl in
color with the cobalt ll?tl: blue salts, identical
in oolor with r salta; and green salts, com.
rlununhry to the red mlts, Manganess, in
ike manner, forms more than one kind of salt,
The red salts of m ara identical in
color with the cobalt salta and with the red
chromium salts. The -}thh of chromium and
manganess, according to the author, are with
diffioulty attainable in a state of chromatio
purity, He thinks these propertiss of the
mnﬂ lead up to some very interesting consid-
erations,

Panama oanal will be 45 miles long; but the
Tehuantopeo route will save aboot 1,500 miles
betwoon Now York and San Francisco over the
Panama route, while the distance from the
moutha of the Missisippi to Ualifornia by Te-
huantopoo (s 4,500 miloa loss than by Panama
The Pavama osual and the ship railway are
fairly in the lists s compotitors, while the
Nicaragua canal scheme i alwo urged,
and if all aro completed, it will be all better
for the country,

Maowixeny von Wasiming axp Scoumixa
Woork.—This is an invention of com i
mechanisem for ""T:‘ the wool from the wash-
m vontrivance u incline to the squoesi

One of the modifieations oconsinta
:\‘v:.:h h-:‘h!?“ r:und with teeth, the ra
u one frame allernating with
rays of the toeth in the other frame, whils

the apider 3&-&.1&.-.«1»!.'

another modification makes use of only oue
frame to drag up the wool, the other frame hav-
ing & lifting movement to retain the wool

]'nnhu.-ani-ihthlhnwth conntrue.

Vhon,

Trsernen Guass,—Tempered pglasa can be
tempored in groat picces, gifted with s power
of rosistance, of which it speoifio lightoess,
compared with heavy metals, would not have

ginr thal'l-::n Wﬂm It u;l now be
omployed 0
julnpu, ties and Imt,;nml. lmiﬂuﬂr lg.:l‘-

vantages of strength and of inwrupﬁhm in
contact with all atmospherio agents, as as
with chemical factors, and consequently in of
perpotual duration.  Besides these ulnnhﬂ
another is the smallness in the price of acquisi-

of | tion, This material is now as cheap aa iron of

tho same weight, and as & lurge salo is counted
on, it will not be long belore the reduction of
prica will be below thecost of wend, No doubk
many indastrios will profic frow tis wew

greas in the [abrication of ll.-ilnul hvﬂ
groatly ated in the household. One will
wee the time when the metals and wood will be

replaced by ina number of imple-
t, u lldohndim
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