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Iui&. The owner pold the apples as curiositie!l, alld fIe. 
quelll y \Ddhiou!lJ .pectmens brougLt larg" price�. It WIIS 
exc e J II g Y jn'H.�tir g 1,0 ex&mille the crop, aa one apple 
dULred w:oely trom another. and there was difficulty in find· 
ing tW) pc c\�8Iy ,,) k I. A few were found i n  which almost 
ex�c�jy oue b.l E WliS sweet and the opposite sour, but a m'L· 
l,rity WHe made up di1i�rently. Sections, one quarter or 
one @ixte€nth, mora or less, would be sweet or sour, and the 
remainder would be of the opposite kind. The line of de· 
marcatioll 00 tbe fk'n was distinctly ddined, the sour por 
tion hll.v'ng a red<lidh color, while the sweet was of a pale 
green. Tuere was no mistakjn� the flavor; the �our portion 
was VbTY BJUr, and the sweet very sweet. On the same tree 
apples I2rew wLich were uniform in kind, some being entire· 
ly sweet a�d ot"ers entir"ly sour. 

This pomologt .a1 freak was brought about by a careful 
process ot hudHng, two buds of diff�rent varieties being 
d vided, aad OLe half of each joined together, so as to ad­
hers and grow ill tbat condition. As none of this fruit bas 
b. en seen 0 f late yelH9, we conclude that the tree has per· 
i<!bed.-Bo.�on Jourrwl of Chemistry. 

We can ('ortoborate the foregoiDg, having ourselves seEm 
tbem growiog,and tasted apples that were sweet on one half 
and sour on the o ther. This was several years ago. The 
tree wbica produced this curious fruit was upon the prem­
ises of the RdV. Dr. Ely, of Monson, Hltmpden county, Mltss. 
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PRACTICAL MECHANISM. 

NUMBER X I n. 

BY JOSHUA EOSB. 

PISTON lUNGS. 

The tension referred to in our last (see page 293) is, in all 
pnbabllity, caused by the unequal cooling of the ring after 
it i8 ca3t. 

Iron and brass molders generally extract castings from 
the mnld as Boon as thl'Y are cool enough to permit 01 being 
Iemo.ed, and-then sprinkle the sand with water, to cool aDd 
save it as much as possible. 'fhe consequence is that the 
part of the casting exposed to the air cools more rapidly than 
the Dart covded or partly covered by the sand, which creat8s 
a ten.ion of the skin or outside of' thll casting. The same 
effect i8 produced, and to a greater extent, if water is sprin­
kl d on one part of a casting and not on the other, or even 
on one pltrt more than on anoth",r. 

I, h!l8 alrettdy bean stated that brasses contract a little, 
sid"weys, in the proce1!s of boring, and that work of cast 
metal alters its form from the skin of the metal being reo 
movfd; this alt�ration of form, in both ca8e�, arises in the 
cage of !\ piHton ring from the release of tb e tension. 

It �om.times occurs tbat a piecA of wOlk that is finished 
true in 1£11 its parts may unl'xpectedly require a cut to be tak¥n 
off &n utlfiaiahed part (;') anow clearance or for other cause), 
and that ihe remo,,!>l of the rougb skin throws the work out 
of true in itp various pltrt., a8, for instance: a saddle of a 
lat.hs being "nrap'O!I to fit tr,e lathe bed, and its slides finely 
I!cnped to a BUr f.ee p ht.; or the rest itstlf being fi,ted and 
adjusted to the eto.s s'ide of the saddle. If, when the nu 
aud @c:ew of the CI0811 a ide are placed in position, tbe nut is 
discove[�d to bied au flst the gr,;ove (of t he �addle) along 
wh'ch it m')ves (Ihe ou', a,ing too thin to p .. rmitof any more 
bling taken cff it) thero is no alternative but to plaoe the 
groove in he saddle deeper, wbich operation will came the 
I!addle t� wa.rp,d st·rying its fit upon the latbe bed, and the 
tru"lle'l! (>£ the Vd of tlle crose slide, and that to such aD 
ex,"nt a8 to 8 'm�tlme� require th .. m to be relltted. 

Tbe 'v,1.ffoct3 of thIs t en�ion mRy be reduced to a mini 
mum by taking tbe castings from tbe Band and plac'ng them 
in It h'l�p in 80m .. con vdoientpartof thefouDdery, and cover 
illg tbem wir,h �It\)d kQpt in that place for the pur Dose : and 
by r?u, hing out all tbe parts of the work which are to b. 
cu'· 11.'. on" et.llck:ng before finishing anyone part. 

l' .stOll Ii gR ar" turned larger t usn thM bore of the cylinder 
whlcb 1 b yare iot .. nded to fit, and, as before stated, fprun!!" 
iLtO tn .. c.fli0 d..r. T"eam.ount to which they are turned l arger 
depen 18 upon the form o f  split intended to be given to the 
riDg; if it be It stni� ht one, cut at an angle to the.face of 
the ring, which t. the form commonly employed, the diame 
tar of the liDg may be made in the proportion of one quar 
ter incb per foot larger than the bore of tbe cylinder, suffi­
cient be1ng cut out of the ring, on one eide of the split, to 
permit thd riDg' to snring in to the diaIDeter of the cylinder, 
w 'en tbe riog m.y be plaeed in the cylinder and filed to fit, 
takir g ctlre to k\lep the ring true in the cylinder whilerevolv· 
ing it to mark it. But if the ring is intended to be of the 
form ber� illustnteJ, the ring must be made of a larger 
proportionate diameter, the proportion dependiDg upon how 
mucb tbe eud. of the ring are intended to lap each other, 
the lap being from a to B, in Fig. X. 

1!fq.X. r-'-\LB--'-=-=-'3�'---! 
There is m�re work entailed in giving a piston ring this 

form of .pllt, but it is undoubtedly superior to the plain one. 
Aootbt'I plao to give spring to a piston ring is to turn it to the 
sltooe diameter as the bore of the cylinder, and then to pene 
it lI.ll rOlltld on the inside face (that is, the bore), the result 
beiog tbat, when the ring is sawn in two (which is all that 
is DeCils8ary In this case), it will spring opeu and be of a 
larger dill-mster. When, however, it i8 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 pplit cut by the saw),ao that it wlU not require m�ch, 
1 Al-Y, iililli' to tit �t to the cylinder. 

J dentin, 'luttitnu. 
LATHE WOllK. 

When bolts and plates are em ployed to hold rougb w>Jk, 
rare must be takpn to place the plates ov.r lbo,e pgrtB of 
the work which touch againBt the chuck or tacetplate against 
which tho work is bolted; or the pressure of tbe pla'e� on 
the work will epriog it, and when it i s  taken o.ut of tbe laLbe 
(or other macbine) it will spring back to hs original poeition, 
and the part that has been cut will be no longer trul', caus, 
ing in many cltses a great deal of unnecessary vis� work. If 
it is not practicable 10 so place tbe p1ates, then lho�e put. 
of the work which stand off from the face plate or cLuck 
should be kept from "prir girg by having wedges driven be 
tween them and the plate, which is of great importaLce in 
light work. 

The plates (or clamps) should be 80 placed that tbe eDd� 
gripping the work trtlvtl i n  advance, the bolts being kept a� 
close to the work as possible and the p1l.cking at tbe other 
end of the plates, as shown in Fig. 42. a a r�pre8entR the 

cbu··k p1ate, B is tbe work, 
e e Bre tl e plattS, and D D 
are the p&i:kiI>g pieces. Hea­
'y caet iron work requiTiDg 
much turning to be done to it 
betWeen the centers should 
h ave wrought iron plugs 
screwed 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 bOling or 
turning work tbatie chucked, 
if there is sufficient ronm, 
put a rod of iron between the 

centers to C1unteract any end play there may be in the spin. 
d Ie of the lathe. In applying a steady rest, be careful not 
to put au ulleqllal strAin on the work by screwing any of 
the jaws tighter than the other�, or it will spring the work 
out of the straight line, in which case the cut taken by the 
tool will not be pllrallel When there is sufficient room, use 
a boring bar with a small tool in it for boring holeR; for the 
extra strength of the boring bar enables the tool to take a 
hAavy cut, which a bOJillg tool having a slight body would 
not do, in cons'quence of the springing. 

If work chucked in a lathe is much heavi"r on one side 
r.han on tbe other, bolt a weight on tbe chuck (oear the light 
Bide of the wOlk) sufficiently heavy to counterbah,nce it, oth­
erwise the centrifugal force generated by the revolutions of 
the heavy side of the work will cause it to revolve eccentric, 
ally, !lnd to be lU constquence turned untrue. 

In turning a cone on anytbing which is held between the 
centers of the lathe, tbe dog or clamp used to drivA the work 
must be so pltlced as to be able to move to accommodate the 
varying angle of the center line of the work to the cent .. r line 
of the poppet head of the lathe, as illustrated in Fig. 43. 
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Tbe dott€d liD!', a, rppre�!,1J t� the c-nter line of the wOIk; 
B B are tbe lathe ce,.tors. e '8 the center lioe of tbe pOPPllt 
head of tbe latb!', 0 0 18 the caoe].; pla.te E is the position 
of the center ;ine d thp d(1g or dri�irg cl'mp at one �ide oj 
the lathe c�nter, and F is its po"itioII wbeo the l».the hap 
made one half of a revolution; from w1tcL i� will be P"T 
cAived tbat t be tai.'stock of the lath .. , b,iLg moved out of tte 
center line of the he�d�tock of the lathe, tbe elld of the do? 
or clllmp which is dliving the worK ad.aocea tow�rd and 
recedes from the chuck plate at every revolution, and liberty 
must therefore be given it to move in that manner. 

In b�ring bras!!es for journals, place a piece of sl,eet tin io 
tbe joint of the bnss!l�, and bore th·m the tLickne�s of the 
tin too large, which will m'aKe them fit well on the crown 
when the tin ia taken out; for brasses bored. with the joiots 
close together always biDd on the sides, and will not fit 
down on the crown witbout beiDg' filed. 

The same end may be attaloed by boring the brBs�1'\1! 8 

trifle too large, so that SliT g a little off the fa.ces of til .. joint 
will let them together aDd down on the crown; but the above 
described plan is the best. 

Toe amount of shrinkage to be allowed for contrac�ion, on 
holes in cast iron of two or less incoes bore,�bould be eo Jitl'e 
that,the outside callipers being gag-pd to tOIlC1. thefhaft Vf'1y 
lightly aod the inside callipers or !!"age to tOUC) the bole only 
sutficiently tofeelthe toucb,you can just Fee plainly between 
the twowhen they are placed or ��ged t"getbn, 

For larger sized horee, proportio"tJately illCrf8.Sed allow· 
ance should bem&de,so tbat a hole of 12 in ches diameter will 
have lesl! than -;4 of an inch of fhriLkage. Wrought iron 
may be given a little morE' 8brilkagt',and steel one half less 
in the case of tbe 12 inc'IJ. hole. 

EXPANSION AND CONTRACTION. 

Much labor aud expense may often be saved by employ. 
ing tbe principles o f  exp noion and contraction to refit work 
For ins'aocA, 81lpOO�e Ii bolt has worn loose: the bolt may be 
ha.dened by the comm�n prussiate of potash process, which 
will c>tuse i', to increase in fizQ, both iu length and diameter. 
The bole may be al�o h!lrdened in the same way which will 
decrease its diam'.ter; and if the decrease is more than ne 
cesslry, the hole m1l.y be uround or" lapped" out by means 
of It lap A. lap is a m�ndrn used to grind holes which are 
Jlot quite true, a;re a. trUllil too small, or have been he.rdened 
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and cannot therefole be cut by a tool A lap may be simply a 
piece of lOd copp,'r, or all iron mandril with tin or lead cast 
ar Jund it. The dia.mtter 01 a lap should be turned to be an 
easy fit at botl1 ends in thA hole and a trlfle larger in tbe 
middle, so that the hole which it is int�nd€,d to grind will fit 
tightly on the n.iddle of the manoril, the latter being about 
three times the length of the former. 

The operation is to place tbe lap throngb the hole which it is 
togrind and then betwem the centers of the la\he; then,while 
the lathe is running at a bigh speea, supply tbe lap with oil 
Bod grain emery, moving the work b�ck and forth aloDg the 
lap ulltil it will pass tasily from end to end, wh€U the lathe 
mlly b. stopped and the lap indented with a cold. cMael, and 
suppJied with oil and emery,and the grinding o pera'ion pro· 
cefoed with as before. The work should be held upright 
and on each side of the lathe alternately, so that its weight 
shall not cltu@e the grinding to be excps�i ve on one side of the 
hole. Only about TI� of an inch of shrh kage can be obtained 
on a hole and bolt by hardening, which, however, is lighly 
advantageous when it is sufficieDt,because both the hole an.d 
the bolt will wear longer for being bardened. 

For closing long holes, boxes, etc" tbe water process may 
be employed, as represented in Fig. 44. a a is the section of 

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, e, to the point, D; 1he result is that the metal in the 
water, from e to 0, contract,s or shrinks in diameter,and com· 
pres�es the hot metal immediate'y above the watn line, as 
the small cone at D den6tes. If then the box or tube is 
slowly immersed in the water, its form, whl'n cold, will be 
as described in Fig. 45, that part from e to D maintaining 
its original size. aud the remainder beiog sm"ller. 

It must then be rebeate'd and suddenly immersed from 
the end, E, nearly to D, until it is cold, and than slowly low' 
ered in the water, a� before, which will contrnct tbe part 
from D to e, making tbe entire !tlngth parallel but IIlIlalltor, 
botn in diameter and bore,.than befure it was thus operated 
upon. 

Small hoIes to be reduced in bore by this process should 
be filled with fire clay,and the faces nearly Of wholly covered 
with the same substance,so tbat the water will first cool tbe 
circumference,as shown io Fig. 46 a represents the hole, B 

the circumference of the wtlsher t up· 
posed to be operated on, and the dotted 
line. e, the fire clay filling the hole and 
nearly covllring the face; so that the 
part DOt covered will cool first, and, in 
contractiDg, force in wards the metal 
round the }'ole, which is preven'ed 
from coo]iPg 80 quickly by the clay and 
therefore gigea way to the Mmpressing 
forc� or the out.ide and cooler metal. 

This principle may be made uoe of 
for num�rOU8 purpopes, as for reducirg 
diameters of tbe tyr·s of wheel.,r' duc· 
ing the sjze of wrought iron b&n<l�, or 
for closing-in connecting rod straps to 
relit tbem to the block end/be mode of 
operation for which is, in l.be case of a 

rod whose strap is held by bolts running tbrough the block 
and strap, to bolt the etrap on tbe rod to pr"vent it lrom 
warpiDg, to then heat tbe back of the etrap, alld (hfllding- the 
rod in a vertical position) �ubmerge 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 m-rely put into tbeir 
places without placing the strap on the rod. Even a plain 
pi€ce of iron shrinks by being heated and plunged into water, 
but only to a sl'ght degree, Bnd the operation cannot be suc· 
cessfully repeated. Eccentric rods whicb require to be 
shortened, say n of an inch, may ba operated on in this 
manner, in whiCh case care must be taken to immerse them 
evenly so as not to warp them, 

... -­

Prizes Cor Essays. 
The A'lademy of Arts, Science and Belles Lettres of. eaen, 

Frtlnce, offers a prize of eight hundred dollars for an ee8ay 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, i@ required. The papers 
must be submitted before January 1,1876. 

Another prize, of one hundred dollars, is offered b yL!>.' 
Academy of Sciences of Rouen, for a treatise on tbe ad'hm­
tages to be obtain�d by the c()D�ervation and improvement 
of cider by the employment of the processes of heating now 
applied to winejl, �h\3 IIW!1>rd will Pe �ade du�iDg �h� CC1llc 
ing yep,-,:, 



Tests Cor OlIlt. 
The testing of oil@, in a simple mode, has always been a 

deeider;j,tum. Mias K�te Crane, in the American Journal of 
Pharmacy, gives an account of a series of �xperiments 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 ex periments, a single 
drop of oil was allowed to fall from a burette held at a dis· 
tancB 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 appear8 that several oils will pro· 
duce very similar figures ultimately, if sufficient time be 
given. Oil of turpenti.ne spreads out instantly and begins 
intestine motions, and lastly forms a beautiful lacework. 
011 of cinnamon forms a figure not m.ore than half the size 
of the above. In a few ssconds, small portions are d etached 
and separate into distinct drops. Oil of nutmeg forms a 
large figure insta.ntly, the edge showing a beaded line. Poppy 
seed oil spreads instantly to a la-ge 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 Ii ver oil spreads into a large film; a little way 
from the edge small holes appear, and in a minute or two 
the surface is studded with them. These gradually enlarge, 
assume irregular shapes, and become separated by branching 
lines. As these oils 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 so constructed that it may be put on or removed 
from the hoof without requiring the labor of the blacksmith. 
When cODstructed of malleable iron, its cost need not be over 
half that of the ordinary shoe, while it is much more dura. 
ble, there being no wearing out of the rim, if that portion 
be constructed, a&·it easily may be, of sted. The inventor 
suggests that the device is especially adapted for use in the 
army, and that it might be made in vaIious 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. 3 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 

/' '".:J 

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, tha fit of the shoe may be tightened, and of 
course, by loosfilning the screw, the shoe may be easily re­
moved. 

Exterior views of the device, from above and from under­
neatb, are gi ven in Figs. 1 and 2. By its use, the horse's feet 
are left in th�ir 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 pasture or when in the 
stall. 

The inventor etates that the entire shoe, ready for use, can 
be made for from twenty to thirty centa, and that, even if it 
be provided with a fancy polished rim of br!lss or otber me­
tal, its cost will not be so great as that of the common shoe. 

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

------------�.�I�.�I�.�-----------
A VALUABLE GIFT.-The Cincinnati Gazette states that 

T"umas H. Yeatman, E�q" has presented to the Young Men's 
Christian Association Free Library, of that city, a ccmplete 
set of the volum�s of the SCIENTIFIC AMERICAN. They com. 
prise thirty bound volumes, and extend from 18ii9 to 1874 
T bis is a rare and val ua ble gift. 

' . , 

WILLANS' THREE-CYLINDER ENGINE. 

We illustrate herewith an ingenious aod very neat arrange. 
ment of three cylinder engine, designed by Mr. P. W. wn· 
lane, of Greenwich, England, which is now in uee for driving 
a fan, etc., at the works of Mesers. John Penn & Co., of 

Fig. 1. 

Greenwich, au establishment with which Mr. Willalls is 
connected . In the engine in question three cylinders are 
uf.ed, and each cylinder is single.actin,;r, 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. 
Tbere is a steam chamber in each piston and a port in its 
side (see Figs. 1 and 2). Steam is supplied from the boiler 
by means of a hollow rod passing through the top of the 

Fig. 3. 

CYlinder into a steam chest. When the piston has reached 
about three fourths of its downward stroke, the steam port 
in it oVHlaps a port formed iu the �ide of its cyllnder, ano 
s'eam then passes to the top of another of the cylinders; 
when, on the other band, the piRton bas reached about one 
half its return stroke, it uncovers the port in the side of its 
cylinJier apd allows the steam to escape, from the cylinder 
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into which it was previously admitted, into a casing round 
the crank sbaft, from which the exbaust steam is taken eith­
er to a condenSfl or to the air, as thfil case may b�. 

In an engine which is required to run only one way round, 
the port in the side of each cylinder passes d irect to the top 
of one of the other cylinders; but'where it ill desired to reo 
verse the engine, as in the one illustrated, tbe 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 can· 
necting the port iu 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 bearings is always in one direc· 
tion, namely, downwards, 110 that no moderate amount of 
wear affects the working of the engine, and the whole mao 
chine is perfectly noi�ele8s. The tll bes t'Lrough the tops of 
the cylinders, besides forming guides for the pistons, allow 
a �leat number of revolutions to be made without any loss 
of power in stopping and setting in motion l!gain, the amount 
of dead weight in motion being �m&ll; and the pressure up­
on the three tubes keeps them in equilibrIum, but still main· 
tllins a constant pressure upon all the bearings. All the lu­
brication is done through a steam lubricator on the Ilt€lIm 
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 enos of the connecting rods receive their lubrication 
ilir€ct from the steam chamber in the piston by way ohmall 
holes drilled through the bottom of the cbamber. AI! the 
stroke of the engine is so large in proportion to the width of 
the steam ports, tLe latter are opened and closed very quick­
ly, and there is little or no back pressure in the cylindere. 
By some slight modifications the engine may be made com­
pound, and the crank sbaft may, if necessary, be kept Gut­
side. A plan of the arrangement is shown in Fig. 3. When 
there is a casing round tbe axle, the feed water may be hEated 
by being pumped through pipeil passing tbroug-h:tbat casing. 

We have examined the engine at work at Messrp. Penn's 
(auys Engineering, to which we are indebted for the engra· 
vings), and have found it work with admirable steadiness aL 
very high �peeds. Some indicator diagrams have also betn 
taken from tbis engine, showing a very good distribution of 
the steam. The whole arrangement is, as will be seen, very 
simple and compact, and there appears to be a wide field for 
the application of such an engine. 

- --
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 the inventor has submit. 

ted to u@, is an invention both valuable and timely. A very 
thick but very light �ole is provided, which effectua lly keeps 
out the cold and wet of winter, and in summer shields the 
foot from the excessive heat of the sun·baktd pavements. 
The device is as easily repaired as the common sale, and ita 
use in bad or rainy weather would obviate the wearing of 
onrshoes, to most persons a disagreeable necessity 

In Fig. 1 a view of the finished boot is given, frOlJJ which 
it will be seen that tbere is no det.raction from the neat ap� 
pparance of the covering. In Fig. 2, a �ectional view of the 
80le shows the mode of attachment of the various portions 
of the same. The upper, A, is attached to the inner infole, 
B. by a seam. C is the 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 Bole leatber, D, 
covered with fine calfskin, E. This coverand the upper edge 
of the band are sewn i�with the upper to the 'inner insole. 
By a second seam the li'ppeT, the lower edge of band, D, the 
cover, E, and the welt, F, are attached to the middle sale, G. 
The upper is taken up in both seams, giving great strength 
�nd firmness to the sale. Tbe outer or main sale is secured 
to the welt by a third seam in the ordinary manner. 
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