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1 the slutting wachine that two mudificaticns liad to be mado
wn holders, the same cutters being applicable,

The Capstan-rest Chasing Lathes designed by the writer's
tirm have now become mach wsed , and as a lurge amount of
their work is produced from black burs of iroun, steel, or other
wetaly, cach of which has to be finished at its extremities and
cut or parted uffy it wag found advisable to make ono special
tool-holder, Figs. 14 to 17, page 268, for carrying touls of the
cortect seetions to produce t‘u- desired shapes fur the ends . the
tedivus «id anroliable process of turwing the ciel with hand-
tonung tools is thus avoided,  Eachcutter is of absolutely the
aatue section throughout itsentive length, and the re sharpening
is done by grinding the end of the cutter only, so that it can
only prodace the same standard forneas lung asit lasts, that is
to say till it is ground too short to be used any longer, The
parting ofl might have been accomplished by the swivel toul-
holder, but a special form, Figs. 18 to 20, is found te be more
convenieut in parting off clase up to tho chuck or lathe spin.
dle.

To produce & maximum amouut of cutting in a minimum
spaace of thme, there ate two wam points whih must be care.
fully attended to.  These seem tu be apidicalle to all cutters
for cutitng metals, whether they happen to Le these fixed ngnd.
}y 1 tool-boxes, as in turning lathes, planers, shapers, slotters,
¢le., or those which cat while they revolve, as anlling-cutters,
tast-drills, boring-lits, cte.

These two important points are ;—

First, the cuting angle, or angle of the cutting surface,
Fig. 21, page 268, . o, that sutfoce whidi removes the shav-
ngs of metal, and upon which the pressure of the cut comes,
as shown by the arrow,

Sceondly, the clearance angle, or angle of the clearauce
surface, . ¢. that surface which passes over the surface of the
metal that has been cut, and does notjuume in coutact with the
metal at all.

To produce the best results, and to ensure the utmost sim-
pituty, 1t 1s 1mportant that these two angles be correctly cone
structed 1n the finst instance The best measure for buth angles
has been arnived at frum actual practice and a senes of expeni-
ments. When once obtained and sturted w.th, they should
not alter by use, but should always remain constant, if the
greatest amount of cutting elliciency is to be attained.  When
aded by a mechanical system «f re-grinding, and the use of
standard angle-gauges, Figs, 22 and 23, page 268, there is no
withiculty m mamtaning the exact angles,  The only changes
which take place are that the cutters in tool-holders become
gradually shorter by gninding, and that milling cutters during
alung period of e hecome very gradually smaller 1 diameter,
by the process of resslarpening them on a fine emery-wheel.
Ta the case of the tool-lmlhlurs, asalready explained, the cutting
augle is maintained by the system of re-grinding, und the tool-
holder itaelf always mantains the clearance aungle.  The syss
tem 1s thus simplified, as will be clearly undesstood when it is
reimembered that each one of the tool-holder cutters, no mattor
of what description, ts giound on ity end only.  Thus the sec.
tion 18 never altered, no suathung ot alteratica in form s
necessitated, and consequently no repairing has .0 be done in
the smith’s shops.

The ohjects aimed at have been .—

1st. To produce tho lighest class of workmauship, by pro.
viding the best known form of cutters, carcfully made, and

. eapable of having thar cutting cdges accurately re-ground, so

that the surfaces of the machined work may be preduced direct
fiom the cutters so high'y finished that no hand.work could
possibly unprove then.,  Most of the turning of wrought iron,
lor nstance, may be so perfectly finished that there is no

. necessity to polish it by means of emery or emery-cloth.

2nd. To make all the cutters so frec from complication, and

" sunple to keep 1 order, that no difficulty or crror may occur in
. re-grinding them.

3rd. Siuce finely-polished surfaces cannot be obtained with.

" out the most perfect sutting edges, to make all cutters not

only of the best steel, but with _their cutting edges most accu-
rtely and carcfully ground up, in almost all cases by mechani.

.~ cal meaus, The durability of the cutters, froin their construc.

tion and high class of material, is very great, and they are thus
wpmble of removing a §reat weight of mietal in « given tume.
The gniuding or resharpening of ail cutting edyes s reduced

to the greatest simpliciy ; and only three descrip.ious of ma-
chines xre requisite for this purpose.  They aro all arranged to
grind mechanically ; that is to say, the cutters while being
ground are carried and pressed on the grindstone or emery-
_ wheel by mwechanism. The requisite forms and angics are also

obtained by wechanist, it being found in practice that suthi-
cient accuracy cannot bu secured by hand-grinding.

"I'ie machines are as follows :—

1st. A gradstune with slide-iest, for grinding all the cuttors
used in tool holdirs.

2ud. A twist-drill grinder; thisalso is by preference a grind-
stone, with mechanism for holding and guiding the twist-drills,
A machine with an emery-whedd in place of the stone is also
wed for the gninding of twist-drills, with much the same we-
chaaistu fot carging the deills. Lo priactic Lhowever the stone
grinds about double the number of drills per hour, and with
Yess risk of drawing the temper.  Both stone and emery-wheel
are run at a hich speed, and used with water.

Sed. A stuadl but very complete wachine, vne of whick is
exhibited, for re-grinding milling-cutters.  In this case grit.
stone does not answer, and the grinding wheels are obliged to
be of emery ot cotundu. They are very small in diameter,
and wauy of them are excealdingly thin, ard so delicato in form
that if made of gritstone they wonkd rapidly lose their shapes.
They . 1e run at & lugh spead, 3uvy ft. per nun., and are turned
iuto furin while revolving by means of a diamond.

A mulling-cutter will worh for a day, aud i many cases for
two days, befure shuwing signs of distress.  Before the entting
cdyes are visibly blunted, but as suon as the sense of touch
indicates that then keenness is diminished,* the cutier shoald
be put into this machine ; and the probability is that not more
than one 1000th in. need be ground ofl each tooth, before it is
restord again 1o a catting edge almost as fine as that of a wood
chisel.  Each cutting vdpq, of in othet words each tooth of the
milling-cutting, is oulv passed rapidly once or twice under the
revolving wheel, which is itself of very fine emery. It can
therefore be readily understood how delicate wu operation this
is, and why Qery alone will answer for it.

In order to maintan the corret forms and angles of all
cutters fur tool-holders, sheet-steel angle-gauges, Fig. 22, page
265, are provided, and the process of grinding is thus reduced
to a cuttiplete and ex ccedingly sttnple systens. In well-regulated
shops, & young man is silected to work each machine fur cutter
grinding , and in practice each man so engaged can keep a
works cuploying 150 men (excusive of moulders or boiler
wahers) well supphied with all the necessary cutting tools from
day to day. A very gieat saving is thus cffected, as 1o machine
need ever stand wdle for want of cutters, and no repairing of
tools in the smithy is needed.

Take for instauce an engnecring works employing 250 men.
The requimte number of 1mproved gunding  machines, with
spedial mechanieal appliances, s as follows . —

1'}'\\'0 patent gnindstunes lor re-sharpening cutters mechani-
cally.

Oue patent twist-drill grinder for re-sharpening twist.drills
mechanically.

Unc unproved cutter-grinder with small emery-wheel, for
re-sharpening the cutters used in mliing machiues.

To follow the system out satisfactonly, the man working the
grindstune goes round to each machiue every morning, collects
together those cutters whiach have been blunted by use the pre-
vious day, carries them to his grindstone, re-sharpens them,
and disttibutes them ont again to cach machine j—which is
thus kept well stocked with an ample number of cutters, always
ready for immediate use.

The cutters for tool-holders do not require any repaiting 1n
the sunthy ; consequently that operation, which is costly in sv
many ways, is avo-ded, and jobag or woel smiths wak their
strikers are alinost entirely dispensed with.

For re-hardeming the cutters, a rule is made that when the
gnnder meets with cutters which are not as hard at their cut-
ting pownts as they ought to be, he puts them on one side, and
pentadically, say once every furtmght, he sends the lot into the
smithy for the end of cach to be re-temjiered. This is a very
inexpeusive operation, the time occupied being about two hours
per tortmght.  They are placed i a small oven by dozens and
very slowly licated up to a dull red ; the end of each cutter is
then plunged mto a perforated iron box immersed in water
tall the butlom 1s covered to the required depth for hardening
the cutter up to the proper distauce from its point. The cut-
ters ave left standing 10 2 nearly vertical position in the box
of water, until they have gradually cooled down sufficiently to
be removed.  They are then seut to the grindstone, re-ground,
and given out wath the other cutters to be used again in the

* The senso of touch, in passing the finger over the cutting edges,
:}?nveys tho idea of slight bluntness better than it can be detected by
o cye.
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