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Straw Lightning Conductors.

“Straw is about the last matezial one would think of using
for a “ ligh ning rod ;” but according to a French journal, it
answers the purpose admirably. It had been obgerved tbat
the straw had the property of diecharging Leyden jars with-
out spatk or explosion, and some one in the neighborhood
of Tarbes got the idea of constructing lightning conductors,
which were formed by fastening a wisp or rope of straw to
a deal stick by means of brass wire, and capping the con-
ductor with a copper point. It is asserted that the experi-
ment kas been tried on a large scale around Tarbas, eighteen
communes having been provided with such straw conduc-
tors, only one being erected for every 60 arpents, or 750
acres, and that the whole neighborhood has thus been pre-
gerved from the effects, ot only of lightning, but of hail
aleo. The Journal of the Society of Artssays:. This state-
ment comes from a respectable source; and the apparatus
being extrewmely simple and inexpensive, it is at any rate
worth the trial. Copper conductors are out of the quesiion
in ninety-nine cases ou: of a hundred, but every cottager al-
most could set up a straw one.”

To the Bautor of the Scientific American :

On reading the above accoun$ of straw lightning rods
which you sent me, I made the simple experiment of meas-
uring the +lectrical resistance of a small bundle of strawe,
and fouud 1 to be very high indeed, gay a millionor two
times as grew: us 8 copper wire of the same s'ze. This real-
ly disposes of the question of usefulness for lightwiog con
ductors; fo', not to mention other considerations, with such
a resistance as this, the straw rod, if struck, would be in-
stantly igaited, if not even blown to pieces by an explosive
combustion.

The reai qnestion of most importance to a lightning rod
is, bowever, no} what will becom» ot it afier 1t is struck,
but, stravge as it msy «ound when first stated, what cer
tainty thers i8 of i'e be'ng strack. Thus: Sappose it to b~
proved ihasa given rod «f siruck would carry to the ground
a'l the elaciricity euntering is, but that this rame rod was far
less likely to b= st ek than theadjacenst gable of the Louse:
‘What use would such & thieg beas a protec:ion ? Evidert.
ly we bage first 1o consider the conditiona which will secura

‘the striking of vhe rod in preference to apything elee near
ir, acd th n it will be time to inqaire as to its capacity to
carty off the fluid when i gets it.

I have alrrady indicajed, on a previous occasion, and you
have ably discussed, the very s'mple couditions ivvolved in
this first and most important problem. Bricfly they are
these: That the lightning rod should offer a path to the
earth preseunting many huuodred tim-s less resistance ihan
aoy of the nsighboring accideutal paths, made up of metal
pipes, rods, nails, bolts, hirges, stove pipes, gutters, and
the like, interspersed with wuodwork, humsan beings, and
otber destructible matter. The electric fluid, when it finds
presented to it two equally good roads, impartially divides
iteelf and sends half its substance by each route. If it finds
two routes where the obstructiona or resistances are as
one to ten, then it sends ten times as much of iteelf by the
eagy a8 by thadifficult road. In order that a rod, therefore,
should keep all of a flash to itself, it must offer imwmensely
superior ipducements in the way of conduction to the
g ouud. If it doesthis, then it is an absolute proteciion to
all around it, and not otherwise. Now experiment has
proved beyorda question that the conducting power of a
given substance varies with its cross section or weight per
runving foot; acd therefore, when we takea rod of some good
conductor, such as copper, and m#ke it thick and connect it
thoroughly withthe earth, we get an easy vath to the earth,
for any cloud.collected electric fluid. What we must do,
moreover, is to mak . this path so easy that no chance road
ghall come anywhere near it for easiness.

Under the existing state of affairs, with thelarge quanti-
ty of metal used in our buildings, tkis can ouly be done
when we have either a very thick rod or its equivalent 0b-
tained by uniling the rod near the roof to the very water,
gae,and otherpipes which would otherwise be its rivals. A
conductor fulfilling the above conditions will always be easi-
ly able to carcy all the electricity that strikes it. We con
stantly see recommendations of this or that form of rod be-
causeit has more surface, and electricity of high tension
travels cbiefly on the surface. Grant that this last state-
ment applies in full force to lightning, yet we see that it is
of no practical importance. Increase of surface will not di-
minish resistance or improve conducting power. Thiswe
know by countless experiments, and the opposite is not even
claimed. If, therefore, a cortain rod has not substance
enough in it to make it an efficiently good conductor,squeez
ing or twisting it into any possible form will not do it any
good in the direction of gecuring the attention of the light-
niog toit; and if it is not struck, of what comfort is it to
believethat, if the lighining (which went into the house and
get Aire to it or killed the ‘nmates) had only gone to the rod,it
would havs traveled to its own delight on the outside of
the same ? Lightning is not to be outmanceuvered cheaply

in this way, sther by a thin'pi: ce of metal,whose insufficient ;

condacting power is not increased by giving it a ribbed sur-
faca or & spiral Lwist, nor by a non-conducting straw.

I have said nothing here of another way in which the low
resistanceof a lightning rodis effective, nawmely, in facilita-
ting induction and thus charging itself avd the a’r above it
oppositely to the thaundercloud, by which means the dis-
charge is still further determiced iu tie line of therod.
Bat this only adds to tha force of my former argument in
favor of good and abundant conductors.

In conclusion, I can only regard the French straw theory
as s canard, though if it had originated in this State (N w
Jersey) [ should have considered it only the consequence ot
a verbal ambiguity, a8 we know that New Jersey lightning,
moderately diluted, passes with great facility aleng a straw.

Stevens Institute of Technology. HENRY MORTON.

[Possibly some of our readers may not be familiar with
the fact that apple whisky is known by the name of New
Jersey lightning.~EDS. |
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Grinding Plane Irons.
7o the Editor of the Scientific American :

Seeing in a receat number of your paper a description of
a device for equalizing the
wear on grindstones, I send
you an illustration of a hold
er for plane iroms, chisels,
etc.,, with which one man
can both turn the stone and
grind the tool much more ac-
curately than by holding it
in his hard.

A i8 a piece of spring stesl,
8 inches long, bent at each
end, with thumbscrew. You
grasp the holder with the
left hand, at B, sticking the
point, C, into & board or the
wall, at such a distance from
the stone as to bring the
iron, D, in the right positios
on the stone. By raising or
loweting C, the bevel is re-
gulated.

J M. RICHARDSON.

East Clevsland, Ouin,

— . -—
Cable Telegraphy.
To the Bditor of the Sccentific American !

In your issue of November 7, 1874, you publish a comwmu-
aication from Mr. T. A. Ediron, Newark, N J, referring 1o
a paper reaa before the Bruitish Association by W. K Win.
ter, og an improv. ment in cable telegraphy. M, Eiisor
says tbat the principle shown was invented by himself, and
patented bo h iv Epglard and in this country sowe three
years ago, and that it is used by the Automaric Telegrapb
Compsny. Pormit me, as the consultiog electrician of that
compsany (and a8 owner of all the electro-chemical autowa
tic telegraph patents used by said company), to devy +in toto
the above assertion. sod 1o show how the case real'y staads,
in order that M: Edison (as well as other parties) may know
how it is bimself.

In tbefirst place, the party referred to, Mr. W. K. Win.
ter doesnot ¢ aim avy iwprsvement in automatictelegrapby.
but simply au im proved method of operatimg a grlvanome
ter or other recelving instrument by meaus of the inductioo
coil aud earth coutacr, wherein he uses the primary and sec
oadary wires of an induction coil as a balanceor Wheat
stone bridge, whereby the iocrease of the current through
the primary wire not only induces a current in tte secondary
wire, but causes a self.-induced current to flow, beingin fac:
an equivalent for the condenser wi'h shunt helix. Mr,
Winter’s patent bears date December 6, 1872,

In tbe second placa, Mr. T. A. Edison professes to claim
(in an English patent under date April 26, 1873) one or mere
electro magnets in the shunt circuit, to neutralize the atten
uations of the pulsations in the main line circuit, and bring
the line to a normal condition, to prevent tailing upon the
chem’cal paper of a chemical telegraph: in fact, an equiv-
alent for a condenser with shunt helix.

In the third place, I claim (under patents of dates October
18, 1870, August 29, 1871, April 9, 1872, April 22, 1872, Ssp
tember 10, 1872, September 2, 1873) the use of electro-mag-
netic rheostats, rheostat overflow dams, condensers with
shunthelices, or accumulators per se, in a shunt or branch
circuit,in combination with an electro.chemicalautomatic tel-
egraph, to bring the line to a normal condition, prevent tail-
ing, and prodnce rapid work.

As a twenty years’ subscriber to your valuable journal,l ask
that you will do me the justice of inserting this my reply.

Passaic City, N. J. GEORGE ILITTLE, C. E.

A SIMPLE PLAN OF VENTILATION.—The following simple
method for ventilating ordinary eleeping and dwelling rooms
is recommended by Mr, Hinton in bis ‘* Physiology for Prac
tical Use ”: A piece of wood, three inches high and exactly
as long as the breadthof the window, is to bs prepared. Let
the sash be now raised, the slip of wood placed on the sill,
and tbe sash drawn closely upon it. If the slip has been
well fitted, there will be no draft in consequence of this dis-
placement of the sash at its lower part; but the top of the
lowsr sash will overlap the bottom of the upper one, and
between the two bars perpendicular currents of air, not felt
ag draft, will enter and leave the room,

o XTI T3

IN causing anssthesia by subcutaneous injections of chlo-
ral, M. Colin s'ates that weak selutions should be used ; and
when forced into veins, the operation should be performed
very slowly, so as not to cause syncope. - Veins near to artic.

‘ulations should be avoided.

M. MANNECKER uses for the oxyhydrogen light (and ob-
tains increased brilliance) a cylinder composed of carbonate
of lime, magnesia. and olivine, compressed by hydraulic
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Institution of Naval Architects,

The Institution of Naval Architects, Juhn street, Adelphi,
Lndon, have issued the following list of subjects on which
communica'ions are desired : .

1. On the construction and armament of ships of war.

2. The effect on naval construction of torpedoes or other
modes of submarine attack.

3. On thelife and cost of maintenance of merchant steam-
ships.

4, On the preservation of the hulls and cargoes of ships
from the effect of bilge water, leakage, condensation, and
other causes of internal decay and corrosion.

5. On the disposition and construstion of bulkheads, and
on their attachment to the sides of iron ships.

6. On the masting of ships, and on iron and steel masts
and yards.

7. On the ventilation of ships by natural and forced drafts,
with details of any system in actual operation.

8. On the fouling of ehips’bottoms and its prevention.

9. On machines for the economizing of labor in the con.
struction of ships.

16. On the use of machinery for economizing labor on
board ship, whether merchant ships or ships of war, and
whether for loading or manceuvering.

11. On telegraphic or other communication of orders on
board ship.

12. On the construction of slips and launching ways, and
on the lJaunching of large ships.

13. On the present state of knowledge of the strength of
materials as applied to shipbuilding, with eppecial reference
1o the use of steel.

14. On methods for the proper strengthening of ships of
extreme proportions, and on the precautions necessary to
insure their safety at sea; also on the lengthening of ships.

15. Onthe straining effect of engines of high poweron the
structure of ships, and the arrangements necessary to obvi-
ate them,

16. Oa legislative interference with the construction, stow-
age, and equipment of ships.

17. The design, construction, and measurement of yachts.

18, Ou floating structures other thanships, such asdocks,
ighters, pontoons, aud so fortb.

19. Oa sbips for special purposes, such as light ships,
telegraph ships, cattle and rpecial passenger ships, aud
others.

20. Actual measurements or records of sea waver; their
hight, length, periodic time, aud specd of advance; or tleir
profiles.

21. On the results of the best modern practice in oc an
steam navigation, with reference to tie latest modern im-
provements, such as purtace condepsation, superbeating,
cempound evgines, and the like; aleo the value of each of
these taken separately, and eepecislly the results ¢f ary ac-
tual experimecrts to test this point.

22. Oan the friction develeped in marine stesm engices of
different forms; and on the difference betweeu the gross in-
dicaled horse power developed in the cy ixder, ard ihe net
eftective horse power ava‘jable for tha propulsion of the ship
after working the air pnmp,slide valves, ard other moving
paits of the engine.

¥3. On economy of fuel in marine engines, with detailed
results.

24, Oomethods forstarting,stopping, and reversing marine
stesm engines of high power.

25. On marine boilers, their form, rate of combustion, and
the proportion of their various parts.

26. Inforwation as to the alleged rapid deterioration of
mearine boilers supplied with water from surface condensers,
and the remedies for the same.

27. Exact information—either experimental or theoretical
—on the efficiency of propellers.

28. On any novelties in the construction, equipment, or fit-
ting of ships.

29, On any novelties in the construction, arrangement, or
deteils of marine engines and propellers.

Iron Ore Bed in New York City,

We find it stated in several of our Eoglish contempora-
ries (and it will benews to most of our residemts) that ¢ some
excitement has been aroused in New York by the discovery
of a rich vein of hematiteiron ore in the heart of the city, by
some workmen who were digging foundations for a new
building. The vein, which is 30 feet wide, was found at a
depth of only 4 feet from the surface.” We expect to hear,
by the next foreign mail, of the erection of a smelting fur-
nace at the mine *in the heart of the city.”

We were led, by this startling announcement from across
the water, to inquire into the facts of the remarkable dis-
covery; and we learn that some Jaborers, engaged in digging
a foundation on the corner of Washington and North Moore
streets, struck a layer of scoria and cinders, the débris of
some furnace, which had been used for filling in the ground
a lorg time ago. Our reporter was shown some specimens
of the ‘“ore,” deposited in barrels by the workmen, who
seemed quite delighted at the sensation which their discov-
ery had created abroad. ’

—_— i .-
Curious Apples,

Doubts are entertained by sowe pomolcgists as regards
the truth of the statement made that apples have been
grown in which two or morevatieties were blended into one,
that is, apples having oue section sweet and the other sour.
We have seen such fruit and thereforekoow thatit bas been

pregsure, Theolivine used is & najural silicate of magnesia

‘ produced. A tree bearing apples of this nature formerly
l stood in a gentleman’szarden in Geogetown, Mass. It was
1ot largesize, andin some years produced several bushels of
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tuit. The owner fold the apples as curiosities, and fre-

quest y individnal rpecimens broughbt large prices. It was
€xXc ) T1¢ y in‘er-stirg %o examive the crop, as ome apple
diffzred wioely from suother, and there was difficulty in find-
ing 1w> pr cieely nl k1. A few were found in which almost
exsc.iy one bulf wap sweet and the opposite sour, but a ma-
jority were made up differently. Scctions, ene quarter or
one Rixieenth, more or less, would be sweet or sour, and the
remainder would ve of theoppoeite kind, Theline of de-
marcation oa the tk'n was distinctly defined, 1the sour por-
tion hav:ng a reddish color, while the sweet was of a pale
green. Tuere was no mistaking the flavor; the sour portion
was very sour, aud the sweet very sweet. On the same tree
apples grew which were uniform in kind, some being entire-
ly sweet aud otuers entirely sour.

This pomologi:al freak was brought about by a careful
process of budiisg, two buds of different varieties being
d vided, aad ore half of each joined together, so as to ad-
here and grow ip that condition. As none of this fruit bas
been ssen of late years, we counclude that the tree has per-
isbed.—Boston Journal of Chemistry.

Wa cau corroborate the foregoing, having oursslves seen
them growing,and tasted apples that were sweet on one half
and sour on the other. This was several years ago. The
tree which produced this curious fruit was upon the prem-
ises of the Rav. Dr. Ely, of Mousou, Hampden county, Mass.

PRACTICAL MECHANISM.
Numser X111,

BY JOSHUA ROSE.
PISTON RINGS.

The tension referred to in our last (see page 293) is, in all
prabability, caused by the unequal cooling of the ring after
it is cast,

Iron aud brass molders generally extract castings from
the mold as soon as they are cool enough to permit of being
removed, and-then sprinkle the sand with water, to cool and
save it as much as possible. The consequence is that the
part of the casting exposed to the air cools more rapidly than
the part covered or partly covered by the sand, which creates
a tension of the skin or outside of the casting, The same
efectis produced, and to a greater extent, if water is sprin-
k1. d ou one part of a casting and not on the other, or even
on one part more than on another.

It has already bean stated that brasses contract a little,
sidewsys, in the process of boring, and that work of cast
metal alrers it form from the skin of the metal being re-
moved ; this alteration of form, in both cases, arises in the
case of a pizton ring from the release of the tension.

It sometimes occars that a piece of work that is nished
truein wl its parts may uuexpectedly require a cut tobs taken
off an uufinished part (1o allow clearauce or for other cause),
and that the removsl of the rough skin throws the work oat
of true in ite various parte, as, for instance: a saddle of a
lathe beng scrap-d to fit the lathe bed, and its slides finely
scraped 10 a surface plat+; or the rest itself beiog fitted and
adjasted 1o the cro+s s'ide of the saddle. If, when the nu
and ec:ew of the cross g ide are placed in position, the nut is
discovered to bicd aea nst the groove (of the gaddle) along
which it mnves (she ou’ b+ing too thin to permitof any more
bsing taken cff it) thers is no altsrnative but to plane the
groove in t1e saddle deeper, which operation will cause the
gaddie to warep,d sterying its it upon the lathe bed, and the
trusnes of the Ve of tue cross slide, and that to such an
exieapt a8 to 8 ‘matimsa require them to be refitted.

Toe ¢ vl effects of this tension may be reduced to a mini
mum by takivg the castings from tbhe sand and plac'ng them
in & beap in some crovagientpartof thefoundery, and cover
ing them wirb sand kopt in that place for the puroose: aund
by rou.bing out all the parts of the werk which are to be
cu* & ous cbucking before finiehing any ons part.

P.stovri ge are turned larger than th- bore of the cylinder
which 1h y are intsnded to fit, and, as before stated, sprung
icto thecyliodar. Tueamouunt to which they are turned larger
depends upoo the form of split intended to be given to the
ring; it it be a straizht one, cut at an auvgle to theface of
the ring, which 1a the form commonly employed, the diame
ter of the ring may be made in the proportion of one quar
ter inch per foot larger than the bore of the cylinder, suffi-
cient be’ng cut out of the ring, on one eside of the split, to
permit the ring to soring in to the diameter of the cylinder,
w :en tbe riog m:y be placed in the cylinder and filed to fit,
takirg care to keep the ring true in the cylinder whilerevolv-
ing it to mark it. Buat if the ring is intended to be of the
form bera jllustrated, the ring must be made of a larger
proportionate diameter, the proportion depending upon how
much the euda of the ring are intended tolap each other,
the lap being from @ to B, in Fig., X.

o\
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There is mnore work entailed in giving a piston ring this
form of eplit, but it is undoubtedly superior to the plain one.
Auvother plan to givespring to a piston ring is to turn it to the
sawe diameter as the bore of the cylinder, and then to pene
it all rouvd oun the inside face (that is, the bore), the result
being that, when the ring is sawn in two (which is all that
is necessary in this case), it will spring opeu and beof a
larger dinmater. When, however, it is placed in the cylin-
der, it will require to be sprung together again to the diam-
eter to which it was turned (the split being open to the width
of the eplit cut by the saw),¢o that it will not require mugeh,
{1 avuy, fling to fit it to the cylinder,

LATHE WORK.
‘When bolts and plates are employed to hold rough w.ik.
care must be taken to place the plates over those psr:s of
the work which touch against the chuck or face plate against
which the wosk is bolted; or the pressure of the pla‘es on
the work will spring it, and when it is taken out of the Jatke
(or other machine) it will spring back to iis original poeition,
and the part that has been cut will be no longer true, caus-
ing in many cases a great deal of unnecessary vis» work, It
it is not practicable 10 8o place the plates, then 1hore parte
of the work which staud off from the face plate or ctu:k
should be kept from sprirgirg by having wedges driven be
tween them and the plate, which is of great importarce in
light work.

The plates (or clamps) should be so placed that tbe erds
gripping the work travel i n advance, the bolts being kept as
close to the work as possible and the packing at tbe other
end of the plates, a8 shown in Fig. 42. @ @ represents the
cbu-k plate, B is the work,

,[’?}ﬂ/ﬁ’, C C sre tle plates, and D D

o are the packirg pieces. Hea-

’ oo vy cast iron work requiring

7 : 4@ \\ much turning to be done to it

between the centers should

=g}
/7 ., bave wrought iron plugs
; 7 4 ! gerewed on the ends, and the
P { centers put into the wrought
; ! [ ;" iron; because centers, if of
i _5 } : 7 cast iron, cut, aud soon run
- | / out of truth., Before boring or
—i

turning work tbatis chucked,
if there is sufficient room,
put a rod of iron between the
centers to couunteract auny end play there may be in the spin-
dle of the lathe, In applying a steady rest, be careful not
to put an ubequal strain on the work by screwing any of
the jaws tighter than the others, or it will spring the work
out of the straight line, in which case the cut taken by the
tool will not be parallel. When there is sufficient room, use
a boring bar with a small tool in it for boring holes ; for the
extra strength of the boring bar enables the tool to take a
heavy cut, which a borivg tool having a slight body would
not do, in conssquence of the springing.

If work chucked in a latbe is much heavier on one side
rhan on the other, bolt a weight on tbe chuck (aear the light
side of the work) sufficiently heavy to counterbalance it, oth-
erwise the centrifvgal force generated by the revolutions of
the heavy side of the work will cause it torevolve eccentric-
ally, and to be ia consequence turned untrue.

In turning a cone on anytbiag which is beld between the
centers of thelathe,the dog or clampused todrive the work
must be so placed as to be able to move to accommodate the
varyiog angle of the center line of the work to the center line
of the poppet head of the lathe, as illustrated in Fig. 43.
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Tbe dotted live, a, represevts the c-nter line of the work ;
B B are the latbe centers, C s the ceuter line of the poppst
bead of the latbe, D D is the chack p'ats E is the position
of the centeriine ¢f the dog or drivirg cl-mp at one ride of
the lathe center, and F is its position wheu the lathe has
made one half of a revolution; from which it will be par
caived tbat tbe tai'stock of the lathe,brivg moved out of the
center line of the hesdatock of the lathe, the end of the Gog
or clamp which is driving the work advacces towsrd and
recedes from the chuck plateat every revolution, and liberty
must therefore be given it to move in that manner,

In boring brasses for journals, place a piece of sLeet tin in
the joint of the brasser, and bore them the tbickness of the
tin too large, which will make them fit well on the crown
when the tin i8 taken out; for brasses bored with the joiote
close together always bind on the sides, and will not fit
down on the crown without being filed.

The same end msy be attained by boring the brssses a
trifle too large, so that filirg a little off the faces of the joint
will let them together avd down on the crown; but theabove
described plan is the best.

Tue amount of shrinkage to be allowed for cou‘raction, on
boles in cast iron of two or less inctes bore,sbould be go litt'e
that,the outside callipers being gaged to touch theshaft very
lightly aud the inside calliperaor gage totouch the hole only
sutficiently tofeelthe touch,you cav just ree plainly between
the twowhen they are placed or gagedtogether.

For larger sized bores, proportiovately increased allow-
ance should bemade,so that & hole of 12 inches diameter will
bave less than /7 of an inch of shrivkage, Wrought iron
may be given a little more abrir kage,and steel one half less
in the case of the 12 inch hole,

EXPANEION AND CONTRACTION.

Much Jabor and expense may often be saved by employ-
ing the principles of exp nsiou and contraction to refit work
For ivs*ance, supoose 8 bolt has worn loose : the bolt may be
hardencd by the commoan pruesiate of potash process, which
will cauge i, to Ipcrease in #ize, both in length and diameter.
The hole may be also hardened in the same way which will
decrease its diam«ter ; and if the decrease is more than ne
cessary, the hole may be ground or “lapped ” out by means
of & lap A lapisa mandril used 1o grind holes which are

not quite true, are a trifle too smsall, or have been hardened
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and cannot therefore be cut by a tool A lap may be simply a
piece of 10d copp-r, or aniron mandril with tin or lead cast
arsund it. The diameterof a lap sbould be turned to be an
eagy fit at both ends in the hcle and a trifle larger in the
middle, so that thehole which it is intended to grind will fit
tightly on the middle of the mandril, the latter being about
three times the length of the former.

The operation is to place the lap thronghthe hole which it is
togrind and then between the centersof the lathe ; then,while
the lathe is runnivg at a high speed, supply the lap with oil
apd grain emery, moving the work back and forth alopg the
lap until it will pass ¢asily fromend to end, when the lathe
may bastopped and the lap indented witha cold chigel, and
supplied with oil and emery,and the grinding opera‘'ion pro-
ceeded withas before, The work should be beld upright
and on each side of the lathe alternately, so that its weight
shall not caure the grinding to be excesrive on one side of the
hole. Onlyabout z'r of an inch of shrix kage can be obtained
cn a hole and bolt by hardening, which, however, is Lighly
advantegeous when it is sufficient,because both the hole and
the bolt will wear longer for being hardened.

For closing long holes, boxes, etc., the water process may
be employed, as represented in Fig. 44. @ @ is the section of
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a wrought iron square box or tube, which is supposed to
be made red hot and placed suddenly in the water, B, from
its end, C, to the point, D; 1the result isthat the metal in the
water, from Cto D, contracts or shrinks in diameter,and com-
presses the hot metal immediate'y above the water line, as
the small coneat D denetes. If then the box or tube is
slowly immersed in thewater, ite form, when cold, will be
as described in Fig. 45, that part from C to D maintaining
its originsleize, and the remairder beiog smaller.

It must then be reheated apd suddenly immersed from
the end, E, nearly to D, until it is cold,and then slowly low-
ered in the water, as before, which will coniract the part
from D to C, making the entire length parallel but smaller,
both in diameter and bore, than befure it was thus opsrated
upon.

Smallholes to be reduced in bors by this process should
be filled wilbfire clay,and the faces nearly or wholly covered
with the same substance,so tbat the water will first cool the
circumference,as shown in Fig, 46 a represents the hole, B
the ciccumference of the washer tup-
posed to be operated on, and the dotted
line, C, the fire cluy filling the hole and
nearly covering the face; so that the
part not covered will cool first, and, in
contracting, force inwards the metal
round the lole, which is preven'ed
from coolivg o quickly by the clsy and
therefore gives way to the compressing
forca of the outeide and cooler metal.

This principle may be made ure of
for numerouspurposes, as for reducirg
diameters of the tyr-s of wheels,r«duc-
ing thesize of wrougbt iron bande, or
for closing-in connecting rod straps to
refit them to the block end,*he mode of
operation for which is, in the case of a
rod whase strap is held by bolts runping through the block
and strap, to bolt the atrap on tbe rod to prevent it from
warping, to then heat the back of the strap, auvd (bnlding the
rod in a verticsl position) submerge tLe back of the strap in
water to nearly one balf its thickness,

If the boltsare not worn in the holes, or if the strap is
one having a gib and key,they may be me¢rely put into their
places without placing the strap on the rod. Eveén a plain
piece of iron shrinks by being heated and plunged into water,
but only toa sl'ght degree, and the operation cannot be suc-
cessfully repeated. Eccentric rods which require to be
shortened, say - of an inch, may beoperated on in this
manner, in which case care must betaken to immerse them
evenly 80 a8 not to warp them,

A s e el
Prizes for Essays.

The Academy of Arts, Science and Belles Lettres of Caen,
France, offers a prizeof eight hundred dollars for an efeay on
the subject of the functions of leaves in the vegetation of
plants, A dissertation on the present state of science on this
question, including the results of personal experiment,
showing new facts tending to confirm or modify the doubt-
ful points in theories now admitted, is required. The papers
must be submitted before January 1, 1876.

Another prize, of one hundred dollars, is offered by it o
Academy of Sciences of Rouen, for a treatise on the adv.n.-
tages to be obtained by the conrervation and improvement
of cider by the employment of the processes of heating now
applied to wines, The award will be made duriog the com;
ing year,
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