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tuit. The owner #o0ld the apples as curiosities, and fre-

quest y individnal rpecimens brougbt large prices. It was
€xc e) 1y inter-etirg o examine the crop, as one apple
diff-red wioely trom sunother, and there was difficulty in find-
ing 1w> pr cieely a1 k1. A few wers found in which almost
exac.ly one balf wap sweet and the opposite soar, but a ma-
jority were made up differently. S:ctions, ene quarter or
one rixleenth, more or less, would be sweet or sour, and the
remainder would e of theoppoeite kind, The line of de-
marcatios oa the tk'n was distinctly defined, 1the sour por-
tion hav:ng a reddish color, while the sweet waa of a pale
green. Tuere was no mistaking the flavor; the rour portion
was very sour, aud the sweet very sweet. On the same tree
apples grew which were uniform in kind, some being entire-
ly sweset aud otvers entirely sour.

This pomologi:al freak was brought about by a careful
process of budiiog, two buds of different varieties being
d vided, aad ore half of each joined together, so as to ad-
here and grow ip tbat condition. As none of this fruit has
been seen of late years, we conclude 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 consequexce 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 oft the casting. The same
effect ia produced, and to a greater extent, if water is sprin-
k1. d on one part of a casting and not on the other, or even
on one part more than on another.

It his already bean stated that brasses contract a little,
sideways, in the process of boring, and that work of cast
metal sl'ers its 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 uufiniehed part (1o allow clearauce or for other cause),
and that the removsl of the rough skin throws the work oat
of trae in it various parte, as, for instance: asaddleof a
lathe beng scrap-d to fit the lathe bed, and its slides finely
scraped 1o a surface plats+; or the rest itself being fisted and
adjasted 1o the cro+s 8'ide of the saddle. If, when the nu
and ec:ew of the crose a ide are placed in position, the nut is
discovered to bicd aea nst the griove (of thesaddle) along
which it mnves (she ou’ b+ing too thin to permitof any more
bsing taken cff it) thersis no altsrnative but to plaane the
groove in t1e saddle deeper, which operation will cause the
gaddie t» waep,d st~ ying its fit upon the lathe bed, and the
truspe’s of the Ve of tue cross slide, and that to such an
exiept a8 to & '‘matimea require them to be refitted.

Tue ¢ vl effects of this tension may bereduced to a mini
mum by takivg the castings from tbhe sand and plac'ng them
in & beap in some coovagientpartof thefoundery, and cover
ing them wirk sand kopt in that place for the puroose: aund
by rru.bing out all the parts of the werk wbich are to be
cut 4% ous cbuck’ng before finishing any ons part.

P.stovri ge are turned larger than th-bore of the cylinder
which 1b y are intsnded to fit, and, as before stated, sprung
icto thecyliodar. Tueamouunt to which they are turned larger
depends upou the form of split intended to be given to the
riog; it it be a straizht one, cut at an auvgle to theface of
the ring, which s the form commonly employed, the diame
ter ot 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 ride of the split, to
permit the ring to soring in to the diameter of the cylinder,
w ten thbe riog m1y be placed in the cylinder aud filed to fit,
takirg care to keep the ring true in the cylinder whilerevolv.
ing it to mark it. Bat 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
muach the euda of the ring are intended tolap each other,
the lap being from @ to B, in Fig, X,
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There is mnare work entailed in giving a piston ring this
form of eplit, but it is undoubtedly superior to the plain one.
Avother plan to givespring to apiston ring is to turn it to the
sawe diameter as the bore of the cylinder, and then to pene
it all rouvd on 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 be of a
larger diameter. 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 tothe width
of the eplit cut by the saw), ¢o that it will not require mugh,
{1 avuy, filing 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 worsk is bolted ; or the pressure of the pla‘es on
the work will spring it,avd when it is taken out of the latke
(or other machine) it will spring back to i:soriginal potition,
and the part that has been cut will be no Jonger true, caus-
ing in many cases a great deal of unnecessary visa work, It
it is not practicable 10 80 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 haviog wedges driven be
tween them and the plate, which is of great importarce in
light work,

The plates (or clamps) should be o placed that tbe erds
gripping the work travel i nadvance, 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. @ ar¢presents the
cbu-k plate, B is the work,

,[’?:_f[/}fj,'{ CC sretle plates, and D D

e are the packirg pieces. Hea-

' b vy cast iron work requiring

/ | 4! \\ much turning to be done to it

between the centers should
bave wrought iron plugs
gcrewed on the ends, and the
centers put into the wrought
iron; because centers, if of
cast iron, cut, and soon run
out of truth, Before boring or
turning work tbatis chucked,
if there is sufficient room,
put a rod of iron between the
centers to cyuuteract any end play there may be in the spin-
dle of the lathe. In applying a steady rest, be careful not
to put an usequal 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
ool will not be parallel. When there is suffcient room, use
a boring bar with a smalltoolin it for boring holes; for the
extra strength of the boring bar enables the tool to take a
heavy cut, which a boritvg tool having a slight body would
not do, in conssquence of the springing.

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

In turning a cone on anytbiag which is held between the
centers of thelathe, the dog or clamp used to drive the work
must be 8o placed as to be able to move to accommodate the
varying 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, @, 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 tle chuck p'ate E is the position
of the center jine cf the dog or drivirg cl-mp at one ride ot
the lathe center, and F is its position wbeus the lathe has
made one half of a revolution; from which it will be p»r
caived tbat tbe tai'stock of the lathe,brivg moved out of the
center line of the hesdatock of the lathe, tbe 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 brasees for journals, place a piece of sLeet tin ip
the joint of the brasser, and bore th- m the tbicknees of the
tin too large, which will make them fit well on the crown
when the tin is taken out; for brasses bored with the joints
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 togsther aud down on the crown; bat theabove
described plan is the best.

Tue amount of shrinkage to be allowed for coutraction, on
holes in castiron of two orless inctes bore,sbould be go litt'e
that,the outeide callipers being gaged to touc theshaft very
lightly aud the inside callipers or gage to touchb the hole only
sutficiently tofeelthe touch,you cav just ree plainly between
the twowhenthey are placed or gaged tngether.

For larger sized bores, proportiovately increased allow-
ance should be made,so that a hole of 12 ioches 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, supnose 8 bolt has worn loose: the bolt may be
hardened by the common pruesiate of potash process, which
will cauge i to increase 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 o grind holes which are

notquitetrue, are a trifleyoo sall, or havebeen 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 diameter of a lap sbould be turned to be an
easy 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 isto place thie lap throngh the hole which it is
togrind and then between tue centers of 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 alovg the
lap until it will pass ¢asily fromend to end, when the lathe
may bastopped and the lap indented witha cold chisel, and
supplied with oil and emery,and the grinding opera'ion pro-
ceeded withas before. The work should be held upright
and on each side of the lathe alternately, so that its weight
sball not cauee the grinding to be excesrive on one side of the
hole. Onlyabout z'; of an inch of shrir kage can be obtained
cn a holeand bolt by hardening, which, however, is Lighly
advantegeous when it is sufficient,because both the hole and
the bolt will wear longer for being bhardened.

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; {the result is that 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, its form, when cold, will be
as described in Fig. 45, that part from C to D maintaining
its originsl size. and the remairder beiog smaller.

It must then be reheated and 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.

Smallholer to be reduced in bors by this process should
be filled withfire clay,and the faces nearly or wholly covered
with the same substance,so that the water will first cool the
circumference, as shown iu Fig. 46 a repreeents the hole, B
the circumference of the washer ¢up-
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 coolirg so quickly by the clsy and
thersfore gives way to the compressing
forca of the outeide and cooler metal.

This principle may be made ure of
for numerous purposes, as for reducivg
diameters of the tyr-s of wheels,rduc-
ing thesize of wroughtiron bande, or
for closing-in connecting rod straps to
refit them to the block end,*be mode of
operation for which is, in the case of a
rod whose strap is held by bolts runping tbrough the block
and strap, to bolt the strap on tbe rod to prevent it from
warpivg, to then heat the back of the strap, auvd (bolding the
rod in a vertical position) submerge tLe back of the strap in
water to nearly one half its thickness.

If the bolts are 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 thestrap on the rod. Evsen a plain
piece of ironshrinks by being heated and plunged into water,
but only to a sl'ght degree, and the operation cannot be suc-
cesefully repeated. Eccentric rods which require to be
shortened, say - of an inch, may besoperated on in this
manner, in which case care must betaken to immerse them
evenly so as not to warp them,

A s e el
Prizes for Essays,

The Academy of Arts, Science and Belles Lettres of Caen,
France, offers a prize of 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 ia theories now admitted, is required. The papers
must be submitted before January 1, 1876.

Another prize, of one hundred dollars, is offered by itw
Academy of Sciences of Rouen, for a treatise on the adv.n.-
tages to be obtainsd 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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Tests for Oils.

The testing of oils, in a simple mode, has always been a
desideratum. Miss Kate Crane, in the American Journal of
Pharmacy, gives an account of a series of experiments insti.
tuted by her, which tend to show that much reliance can be
placed on the cohesion figures produced by dropping oils on
the surface of clean water. In her experiments, a single
drop of oil was allowed to fall from a burette held at a dis-
tance of four inches from the surface of a dish of clean wa-
ter. The time required for the production of certain figures
was carefully noted, as it appears that several oils will pro-
duce very similar figures ultimately, if sufticient time be
given. Oil of turpentine spreads out instantly and begins
intestine motions, avd lastly forms a beautiful lacework.
Oil of cinnamon forms a figure not more than half the size
of the above. In a few seconds, small portions are d etached
and separate into distinct drops. Oil of nutmeg forms a
large figure instantly, the edge showing a beaded line. Poppy
seed oil spreads instantly to a Jarge figure, retaining an un-
broken form for a few seconds; then holes appear round the
edge, and soon the whole surface is broken up with curved
lines. Cod liver oil spreads into a large film ; a little way
from the edge small holes appear, avd in & minute or two
the surface is studded with them. These gradually enlarge,
assume irregular shapes, and become separated by branching
lines. As theseoils give different figures, and behave differ-
ently when mixed with one another or with lard oil, this
method may be of very great use in the preliminary testing
of suspected oils.

A NEW DETACHABLE HORSESHOE.

The improved horseshoe represented in the annexed illus-
tration is 8o constructed that it may be put on or removed
from the hoof without requiring the labor of the blacksmith.
When coustructed of malleable iron, its cost need not be over
half that of the ordinary shoe, while it is much more dura-
ble, therebeing no wearing out of the rim, if that portion
be constructed, as-it easily may be, of steel., The inventor
suggests that the device is especially adapted for use in the
army, and that it might be made in various sizes, and thus
issued, nothing further than a rasp, in the hands of a caval-
ry soldier or artilleryman, being needed to fit the shoe to the
horse’s hoof,

The invention, as shown in section, in Fig. 8 of our en-
graving, is made in two parts, A and B, fastened together by
dovetails, C, at the heel, and a screw, D, at the toe. The
lower part has toe and heel calks, and the foot of the horse
rests upon its upper side. The portion, B, forms a metallic
rim around the hoof, covering the edge of the same, so that

when the parts are screwed together by screw, D, the shoe
is firmly held. By placing a cloth or rubber cushion be-
neath the foot, the fit of the shoe msy be tightened, and of
course, by loosening the screw, the shoe may be easily re-
moved.

Exterior views of the device, from above and from under-
neath, are given in Figs. 1 and 2. By its use, the horse’sfeet
are left in their natural state, only requiring to be rasped off
occasionally as the hoof grows. The shoes may be removed
when the animal is turned out to pastureor when in the
stall.

The inventor states thatthe entire shoe, ready for use, can
be made for from twenty to thirty cents, and that, even if it
be provided with a fancy polished rim of brass or other me-
tal, its cost will not be go great as that of the common shoe.

Patented through the Scientific American Patent Agency,
August 25, 1874, For further particulars address the in-
ventor, Mr. Luther W. Griswold, Marshalltown, Marshall
county, Iowa,

A VALUABLE GIFT.—Tbe Cincinnati GQazetfe states that
Tuomas H. Yeatman, Beq., has presented to the Young Men’s
Christian Association Free Library, of that city, a complete
get of the volumes of the SCIENTIFIC AMERICAN. They com-
prise thirty bound volumes, and extend from 1839 to 1874
This is a rare and valuable gift. ’

Scientific merican,

WILLANS’ THREE-CYLINDER ENGINE.

W eillustrate herewith an ingenious and very neat arrange-
ment of three cylinder engine, deeigned by Mr, P, W. Wil.
laus, of Greenwich, England, which is now io use for driving
a fan, etc., at the works of Messrs. John Penn & Co., of

Fig, 1.

Greenwich, an establishment with which Mr. Willars is
connected. In the engine in question three cylinders are
used, and each cylinder is single-acting, receiving its steam
upon the upper side only of the piston. The connecting
rods are attached directly to the pistons, and actuate a three-
throw.crank shaft.

Fig. 2.

)

Each piston serves as a steam valve and controls the sup-
ply of steam to one or the other of two remaining cylinders.
There is & steam chamber in each piston and a port in its
side (see Figs. 1 and 2), Steam is supplied from the hoiler
by means of a hollow rod passing through the top of the

Fig. 3.

cY¥linder into a steam chest. When the piston has reached
about three fourths of its downward stroke, the steam port
in it overlaps a port formed in the side of its cylinder, and
s'eam then passes to the top of another of the cylinders;
when, on the other band, the piston has reached about one
half its return stroke, it uncovers the port in the side of its
cylinder and allows the steam to escape, from the cylinder
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into which it was previously admitted, into a casing round
the cravk sbaft, from which the exbaust steam is taken eith-
er to a condenger or to the air, as the case may be.

In an engine which is required to run only one way round,
the port in the side of each cylinder passes direct to the top
of one of the other cylinders; but where it is desired to re-
verse the engioe, as in the one illustrated, the ports to the
top of each cylinder and those to the sides of each cylinder
meet in a three-way cock (see Fig. 2); and this cock, by con-
necting the port ia the side of any one cylinder with that to
the top of either one or other of the other cylinders, revers-
es the engine. It will be seen that the wear upon the con-
necting rods and crank shaft beariogs is always in one direc-
tion, namely, downwards, fo that no moderate amount of
wear affects the working of the engine, and the whole ma-
chine is perfectly noiseless. The tubes throughthe tops of
the cylinders, besides forming guides for the pistons, allow
a great number of revolutions to be made without any loss
of power in stopping and setting in motion again, the amount
of dead weight in motion being small; and the pressure up-
on the three tubes keeps them in equilibrium, but still main-
tains a constant pressure upon all the bearings. All the lu-
brication is done through a steam lubricator on the steam
chest (Fig. 1), and whatever oil is wasted in the cylinder
passes down to the bottom of the casing, and lubricates the
lower ends of the connecting rods as they pass round. The
upper ends of the connecting rods receive their lubrication
direct from the steam chamber in the piston by way of pmall
holes drilled through the bottom of the chamber. As the
stroke of the engine is o large in proportion to the width of
the steam ports, the latter are opened and closed very quick-
ly, and there is little or no back pressure in the cylicders.
By some slight modifications the engine may be made com-
pound, and the crank shaft may, if necessary, be kept cut-
side. A plan of the arrangementis shown in Fig. 3. When
thereis a casing round theaxle, thefeed watermay beheated
by bemng pumped through pipes passing through;that casing.

We have examined the engine at work at Messre. Penn’s
(ssys Hngineering, to which we are indebted for the emgra-
vings), and havefound it work with admirable steadiness al
very high speeds. Some indicator diagrams have also been
taken from this engine,showing a very good distribution of
the steam. The whole arrangeament is, as will be seen, very
simple and compact, and there appears to be a wide field for
the application of such an engine.

—_— e E————e.
IMPROVED CORK-SOLED BOOTS.
Represented in the annexed engraving is a novel plan for
making boots and shoes with cork soles, which, judging
from some completed articles which theinventor has submit-

Fig1

ted to us, is an invention both valuable and timely. A very
thick but very light role is provided, which effectually keeps
out the cold and wet of winter, and in summer shields the
toot from the excessive heat of the sun-baked pavements.
The device is as easily repaired as the common sole, and its
use in bad or rainy weather would obviate the wearing of
overehoes, to most persons a disagreeable necessity

In Fig. 1 a view of the finished boot is given, from which
it will be seen that there is no detraction from the neat ap?
pearance of the covering. In Fig. 2, a sectional view of the
aole shows the mode of attachment of the various portious
of the same. The upper, A, is attached to the inner infole,
B, by a seam. C isthe cork, which is made in two layers,
superposed, this construction preventing dampness passing
through, however thin the material itself may be. Around
the edges of the cork is placed a band of #ole leather, D,
covered with fine calfskin, E. This coverand the upperedge
of the band are sewn in with the upper to the inner insole.
By a second seam the upper, the lower edge of band, D, the
cover, E, and the welt, F, are attached to the middle sole, G.
The upper is taken up in both seams, giving great strength
and firmnees to the sole. The outer or main sole is recured
to the welt by a third seam in the ordinary manner,.

Patented through the Scientific American Patent Agency,
June 16, 1874, by Mr. E. A. Brooks, of 1,196 Broadway, New

York city, who may be addressed for further particalars, o
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