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leaves snd bits of stick tallen from the trees on the banka, the
excrenient of the insect «and other inhabitants, togetuer with
fragments left from their repasts, empty sheIla of alI sorts of
water-snails, cast tkins of larvie, the dead bodies of the ninîti-
tudinous aquatic population (and the mortality iu a thickly
ojulated pond inust be considerable) together with those of

worms sud other terresîrial creatures that bave had the mis.
fortune to faIt in and be drownied-these are some of the
materials that, besides the mere earthy matter, help to
form the ever.incrensing noud at the bottom. Tbere are,
however, multitudes of minute creaturea constantly at work
on tbis refuse matter, dividing it up and tranaforming the
dead sud efftete materials into tbe living tissues of thvir
owu bodies, aud tbereby redncing the ultimnate waste sub-
stance to a rnuchi arnaller bulk, sud rendering it innocuous to
a degree that înigbit at flrst seen impossible. Half buried in
this rand, or slowly crawling over its surface, are the lurking
motisters of entoniological pond lite, the majority of wbicb. be-
long, to two orders we have hitherto scarcely noticed, the Neu-
rolutera sud Trichopultera, the former contsining the dragon fies,
and the latter the caddis files. We will, however, first consider
certain bugs whicb haunt these parts.

They are known as water scorpions, sud two species inhabit
tiais country, one commonly found lu almost every pond, the
other of mucb less frequent oecurreuce. The have, of course,
no con nection with the true scorpions, which. are not in3ecta at
aIl, but eigbt-legged creatures belouging to the clasm contain.
iug spiders sud nmites. Tbe water scorpions, too, unlike their
terrestrial usuiesakes, are not venomoras. The first, sud much
th(- leq common, la a long, uarrow insect, called Raitair line-
aris (Fig. 3). Ou accounit of its habit of frequently lnrkiug
in an inclined position amnongst the water-weeds, often only a
little below tbe surface, this cresture belougs leus to the fauna
of the bottoni than its common relative. Stili, they are best
treated of togetber. It la of a brownish colour, except the
upper surface of the abdomen, wbich la scarlet, but tbis la con-
cealed wben the insect is in the water, heing made apparent
only wben the xxiugs are expauded, sud then it is quite as-
tonishing tosee wbat a beautiful creature the appareutly un.
interesting object becomes. The head la amall, b ut the eyes
exceediugly promineut, as la often the case with aquat'ic lu-
sects, sud the beak short sud sharp, not beut uuderneath, but
pr(~jecting in front lîke an extremely acute nose. Both thorax
and abdomen are elongated to au euormous extent ; indeed,
the insect, witb a lengtb ot an inch sud a-half from. tip of anout
to end of abdomeu, bas its greatest breadth no more than one-
sixth ofani inch. The upper pair of wiugs, while almost as long
as the abdomen, are each only about haîf its width, but the
hinder pair are cousiderably broader, sud have to be carefully
folded up before they eau be stowed away under their uarrow
covers. These hind wiugs are bcautifully delicate anàd trans-
parent, similar, indeed, to those of the Corixidoe before re-
ferred to. But wbeîa we have reached the tip of the abdomen,
we have by no means got to tbe end of the iusect ; froni this
point there extend two long brîstle-like organs, about an inch
in length, which project straight behiud like a stiff tail; they
are tubular, sud cominunicate at their base with the tracheal
system, sud are, of course, respiratory in function. The legs
are long sud aleuder Lthe firat pair are not used for progres-
sion, but for seizing prey, sud it la these lu front, sud the
re>piratory filaments behînd, that give the creature whatever
reéemblance it msy have to s scorpion, althongh the simritarity
to that s.enenions animal is not nearly so exact as lu the other
species to b. conbidered presently. The front legs are moat
renîarkable objecta, and will well repay a careful study. To
underàtaud ctearly their pecuiliarities, we must firat refer to
the general plan uf an iusect's leg (Fig. 4).

There la first a joint, nsualîy couîp iratively amaîl, sud more
or leus globular, ca: led the co.xa, by w hich, the leg is articnlated
to the body, sud whicb 18 usnally invisible froui above. Suc-
ceeding thiîs is a amal triangular joint, called the trochanter,
sqnetzed lu, as it were, between the coxa sud the next joint,
sud looking as if added, as an aftertbought, to fill up s gap.
Then followa, attached to the side of the trochanter, the fiast
long piece of thr leg, the thigh, or fémnur, then another long
piece, the shank, oi, tibia, and la8tly the tarais,, or foot, which
is couuposed ot froni two to five joints, sud usually terminiated
by a pair of' claws.

Now let us take oue of Ranatra's fore-legs sud compare it
with this plan. First we flud a long joint, whieh extenda far
beyond the head, but stili, froni its being that whîch. articu-
lates the ltg to the. thorax, we know it must be the coxa,

though it protrudps 80 far that we may easilv at firast mist-ike
it for the thigli. Then there is the troch intîr, a littie larget
and more thaîî usual, and this 18 succeeded hy a long pw<l'e
lightly curved at the further end, and wvîth a tooth a littie
beyond the middle ;ibis, ot course, 18 the feumur. Atter th'0
there i8 a short, sickle.shaped part, less than lial f the length Of
the fémur, and looking 11k,-e a great clsw ;it is able to be folded
back upon the inner edfe of the f.'nr, along wvhicli a narroq
groove, serrated at the edges, is excava ted to rective it, în
then the tip just reaches theabove-uanîed tooth. This sickl&
shaped part consista of both tibia ani tarsu,, the latter O
which is very small and bas no0 clavs. It xxili thus appear tbSt
the leg proper 18, as it were, spliced on to the end ot a 10119
handie, the elongatedl coxa, an arrangement the effect of which
is to gîve the limb mnucli greater treedomn ot motion and a nitch
wider sweep, and thus to enable it to levy trihute over a mtlch
more extended ares. So peculiar la 'the plan of thiese 11011)8
that it is no0 wonder that many persons have been puzzied te
understand them.

We must leave the habits of Ranatra for consideration
the next paper.

(l'o be continued.>

A NEFV MECHANICAL PUDDLING FUR1NACE 18 'IIimetPd~
one of the late achievements of Eiiglish invention. The Englisb
correspondent of the American MIaniufac'irer speaks of it $9
an improvement of Cort's puddliug luruace, and a deviçe for
makiug the puddler (,)r boler) no longer the drudge 'wb
handies the rabble bit, but the gentleman who watches auto'
matically workiug machiuery do ail the labor required to ttirfl
crude iron into inalleable iron, or loto steely iron. it la or
pretentiou4 than the Danks furnace, says the above cOrreo'
pondent, since it proposes to ball.up as well as to Lloil Dtit
whether it is likely to be attendel with more success than that
device la questionable. If it could be ruii as the iiiVe tt
ventures to hope, then it woulil be a considerable improvCe eD
upon the Danks, since it would not only do more of the na1"l
ual work, but would do it witb a continnance searcely CI"'
templated by Danks ; without, however, ore would think ke
capability of the Dsnks to treat heavy &iarges ; tbough a Series
of rapidly perfect bala ougbt to be really beaten by th, shiflg'
liug bamwer into massive bloomis. But the device ha s nOt c
gone beyond the stage of models sud plans.

HOW TO DETERMiNE ExPANsioN.-Mr. C. E. Emery I115e
a very complete seriea of experinients sortie years ago upOu thr
engines of the United States revenue cutters, Rush, DeCxter
Dallas, and Gallatin, trom wbicb he dednced the floi
simple rule (subject to certain limitation) lor the be-t rati"
expansion in steamn eugine: Rul -Add 37 to the steat' P reg,
sure as ahown by the guage ;diviie the suma by 22;. the u
tient will be the proper ratio of expans4ion. Example 40
engine is running with a pressure of 90 pounda4 per sqtndie li
what would b. the ratio of expanision ? 90 +47 =127-- 220
5.77=tbe best ratio of expansion.

NEW YORK's FiRST CABLE, ROAD.-The Third Ave"e
Raulroad Gompany la progreýsîng raipîdly wiih its cable o
exteuding tbruugb 125th street tramn the Eat River f)th
North River, and froin 125th street to 187ti street on ef
avenue. Couceiing thia uew road Mr. J. D. Miller, the Cb
engineer, says : "Ttis railway witl be somewliat d[ffe relit .folo
any other ini the %orld. it ia an ilmpiovement on the Ch"Oe
cable road for severti reasons. lu the flhat place, it laP n
on a duplicate systen-that is: theri are two edbles WO'kber
in the same way ou eacb track ; wlule one is lu use the et
la not ; but lu cese of accident to the one lu use, it wo)ulddt0tb,6
only two minutes to trdusfer the brake to the üther, a"1 tb*
delay would be hardly noticeable. lu the second Place' -do
pulley wheels, which. move the cable, are placed lu vatilt8j go
35 feet spart and 22 incheï square. Now, the tracks ""'
forîned that, in ca-e ot rain, the water will be sto1 ped kyt.t
instead of fiowing toward the i-ut-baoue, aud wiî le tii
these vaulta. To Lake awsy this water a sewer pipe 6 Wic 0J.
diainter wili run the whole htngtlh of the roud, unide rgr' 0 0
The whole road will be composed of steel ironi, sud CocGe '10
wood being used, because wood rots. The cars will be ra109
early iu Outober."'
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