July, 1875.)

AND MECHANICS' MAGAZINE

195

twist, and the constant breaking of the thin cutting lip und! Iig 5 is & machine also ¢mployed for engraving reliet ,
the ditheulty of keeping them in order gave twist drills n bad | medallions, &« , cither the same size as the original, or ¢n-

repute in that factory, and they were thrown aside
nen this as an instance of o fault to be guavded axainst
Better make them too straight than teo much twisted.

1f it be required to make a drill from the solid metal, let
the mechanie turn a cylinder of the size he wishes the drill,
ant then with asmall round nie cut out and Hinish the grooves
We must admit the round file is not just the tool to do this
with; a Nat file with round cdges is better, and to prevent the
tecth on the flat suiface from spoiling the sharp edges of the
arooves which are to be 1ctained, it will be necessary to grind
the flat sides of the tile upon a grindstone until the cutting
edge of the teeth is destioved,

To form a twist dri]l by forging is more diflicult. It is
ne-esgary to forge a flat blade similar to a flat drill and then
twist this biade info the semblance required; then, with a
lizht hammer and careful blows, hammer the twisted edges so
that they will be thicker than the central line of the tool.
This will give greater strength and a better drill, and, to cut
well the central line or cutting point must be made quite
thin  Be careful to get the sam: teest 8t the point of the drill
as upon the body of the drill. We mention this as the inex-
pericnced often Jeave the peint -trahs, with no twist, hke a
tlat drill.

When the diill is forged there are two ways of finishing it
up —By turning it true and of a proper gize in the lathe, or
by running it mto a ¢ butt mill” or “end tool,” which is
represented in the annexed figure, and cousists of a cylinder
of steel *7ith a hole made through it of the size that the drill
is to be, and with teeth eut upon the eand of the cylinder which
15 to be presented for the entrance of the drill forging. When
the tool is thus made it is nicely tempered. To use it, place
the forging for the drill in the chuck where it is to rotate
when used, then hold the tool with @ wrench or any conve.
nient mode of retaining it and enter the point of the drill as
it revolves in the chuck and forcibly press the drill into the
aperture of the mill  The cutting tecth of the “mill” will
form the drill of a true cylindrical form. It may be necessary
to form the forging like a V at the point, so that it will readily
and centrally enter the hole of the mill, and while it is cutting
away the surplus surface, oil must be supplied or the delicate
tecth of the tool will be destroyed. When the drill is thus
“sized,” as it termed, remoe it from the lathe and file it up
ar hefore described, aud temper to suit the purpose for which
it is needed.

COPYING MACHINES,

We illustiate on pages 196 and 197, from Enqineeriny, a
cumber of different machines designed and constraeted by Mr.
Ferdivand Lotz, of Qffenbach, for the use of engravers, and
having & very wide range of application, as they are intended
for the production of line engraving, producing cnlarged or
reduced fuc-simile copics, water marks for bank-notes, bonds,
&c,, aud for makiog copies of reliefs of all kinds. Fig. 1 is
the simplest form shown, and is intended for engraving small
citcles.  The graver is mounted on & nut carried upon a fine
screw, and the instrument is attached to a bracket upon the
fame. Fig. 2 is simply a ruling macbine, consisting of two
end supparts careying a frame, upon which slides a saddle, and
on it is placed a carriage travelling transverselyand counected
with the screw 2, that termioates in a dise 6, and a crank
haedle. ‘Che distance apart of the lines engrave!l can be
regulated exactly by turning the Landle against the disc which
is graduated. This action canses the carriage to traverse, and
with it the diamond point 9 cmployed to form the lines upon
the stone Iz will be noticed that the aym carryiog the graver
ba- upon it a small cup. used for holding shot, to reculate
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We men- | latged or reduced  With it straight and curved lines in varions

combinations can bu produced  ‘Fhe different natures of lines
are torm d by the use of change wheels, the forms of which
vary with the design to be engraved  Onve of these wheels s
shown mounuted in place, and it will be seen that buaring
upon it on the upper side is a steel pomt, to which motion 1
impatted as the wheel revolves, the motion of course varying
with the form of the wheel. This movement is then trans-
ferred from the arm carrying the steel point, thiough o set of
levers to the bar carry ing the dismond puint, shown resting on
the stone  For ruling otraight lines the upper rack, shown
in the engraving, is dropped, throwing out of gear the par-
allelogram which transtits motion to the carriage 'I'he latter
is then moved to the lett hand side of the tame. By turning
the erank handle, shown in the engraviog, wotion 1s tmparted
through the gearing ana rack and pinion, to the slde rest
carrying the diamoud point holder, and 2 e is drawa upon
the stone.  On turning the Tever in the oppusite ditection, the
graver is raised out of the way. The shde rest is provided
with a self acting feed, which can be gaduated with the
utmost nicety. Shding blocks, as in the previously noticed
machine, are placed on the frame to regulate the travel of the
carriage  ‘Lhick lines may be produced by giving the screw
spindle upon which the lateral motion of the graver depends
one twenty-fourth of a turn, The lines are then so close
together as to appear as one, but dark lines may also be pro-
durced by loading the cutter bar with shot, and thus imcreasing
the pressure,

In copying reliets it is necessary to move the carnage to
about the middle of the madhine, and to connect it with the
pantograph shown in the engraving  The steel point actuated
bythe design wheel, and that part of the machine transmithng
the motion thus applied to the steel point, have to be removed.

The origingl is fixed upon & cross plate below the carrage,
in the position indicated on the engraving, and the steel point
is then carefully carried over each part of the original, the
motion being trangferred to the dismond point.

The horizontal spindle ot the carringe to which the original
is secured carries at onc end a ratchet wheel and crank, and
by this combination the points are shifted through the space
of one line, 50 us to occupy fresh ground. Iv reducing or
cnlarging originals, a suitable connexion is made between the
carriage an.d the pantograph.

1u forming straight and curved or wavy lines, a derign
wheel of the tequired pattern is fixed in the position shown,
and opcrates as already described.  Fig. 7 is & machine ¢s-
pecially intended for circular sud oval work, and Fig. 6 is
intended chiefly for engraving bauk-notes, cheques, &e. With
this reductions or enlarzements can be made, by the 2id of
the pantozraph attached to the instrument, and of which Fig.
8 is a diagram showiny the arrangement

THE CARPENTER AND JOINER.

PLATE, 1.

The student will carefully exumine and draw the fignures
Iaid down on this plate : they are of great value, and often
employed for many practical and useful purposes  The ex-
ercise will alzo give {reedom to the hand in using the peneil,
compassices, and square ; which articles provide, with two o
three sets squares or templets made of any kind of bard wooil,
a picce of india-rubber to erase lines, and some paner. You
are now prepared to draw the first problem,

Fig. 1, which is two squares pliaced in such & position as to
make two octagons, having eignt sides each.  The compas-cs
are not to be used in this problem, it being done murh more

the pressure  xerted by the grmaver upon the stone, so that! quickly and weatly without. You will notice the I square and
deeper and thicker lines can be cut at will, while at the other | the tewplet 45 ; the former, of course, is understood, and, no
end of the arm is a balance weight, by shifting which the poiutf doubt, the latter—it being simply the diazonal cut through
15 aused to rise, and press more lightly on the stone. Two two corpers ofa square. Z,Commence from the cdyge of y wr

slops, ® 8, ate placed on the principal bar of the frame, to re-
gulate the distance through which the lines are cut  Fig. 3
shows a more complicated machine for engraving relicks.
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drawing boar), and make two sides of a square, any size, say
A B C; then with 43, one of its sides against the T square,
draw C A - this haviog cut at A, gives a direction to form the

straght lives, cither parallel or intersecting cach other at any  other two ides. Now reverse 43, its upper side against the

deted awgle, as well as wave or zig-zag lioes, and Fig 4 ' square

i_’!o“‘sa'ircular dividing apparatus used in connexion with
ig. 3 .

givesa centre, through which draw a perpendicular, Let A F

Draw a liue from B, cuttiug the diagonal at I); tins

equal A B; through F squarc up a line, cutting both sides of .




