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Grinding between stocks is one of the com-
monest methods used for machining cylindrical
or conical works with accuracy. The work is held
between the conical centres of the headstock
(which carries the work round in its rotation)
and the footstock (adapted to be moved longi-
tudinally on the table as required for the work).

Tt is an object of my invention to provide an im-
provement whereby works of very small diameter
may be ground between stocks, the production
of suich slight diameters being secured with maxi-
mum accuracy by passing the grinding wheel on
a diamond provided on the footstock.

According to this invention, a grinding machine
footstock including its conical centre is partly or
wholly located on the side away from the grinding
wheel of a vertical plane containing the inner-
most generatrix of said grinding wheel when the
latter is in the position nearest to the work cen-
tre. This position is determined by the minimum
diameter of the works to be ground. In the pres-
ent instance, this diameter may amount to about
5 millimeters. :

The diamond or if need be the diamonds ma;
be located either above or below the axis of the
work, thus above or below the axis of the grind-
ing wheel, as near as possible to said axis and in
such g position that the grinding wheel can con-
tact said diamond or diamonds before each grind-
ing stroke. The foregoing arrangement may be
applied indiscriminately to any one of both types
of machines for grinding between stocks, to wit
those in which the grinding wheel is moved along
the work, and those in which the work travels
in front of the grinding wheel.

The diamond or diamonds are preferably
mounted in a position adjustable transversely ac-
cording to the desired diameter for the finished
work, taking into account the correction to be
made as the diamond or diamonds are not rigor-
ously at the level of the grinding wheel axis.

The carriage which supports the footstock cen-
tre and allows it of travelling lengthwise as re-
guired by the work is preferably shaped as a prism
having a trapezoidal section, the parallel bases of
which are disposed vertically on the side already
referred to of the vertical plane tangent to the
grinding wheel surface.

The support for said carriage, which forms the
footstock body, may rest on the bed of the ma-
chine and, being suitably guided, may be moved
lengthwise when the carriage stroke is not large
enough.

The diamond or diamonds are preferably set in
cylindrical or prismatic tools which are movable
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2
transversely in guides provided in the footstock
body, in order that the point of said diamond or
diamonds may be brought to the proper position
for the securing the required diameter.

The advantages of the foregoing arrangement
are as follows:

1. It is possible to grind works having small
diameters between stock cenfres while with
known machines, precautions must be taken in
order that the grinding wheel does not travel be-
yond the end of the work so as not to contact
any portion of the footstock. In view of this re-
quirement, one generally did not grind certain
works hetween stocks; the works must then be
mounted on the headstock in overhanging posi-
tion, and this is a ‘jeopardizing practice in such
a case.

2. A work or a series of identical works may
be ground to a predetermined diameter which is
secured once. for all by adjusting the position
of the diamond or diamonds in transverse direc~
tion and causing the grinding wheel to pass on it
or them either before grinding each work or,
where it is necessary to operate in a plurality of
steps, before each cut.

3. A work having a complex outline or profile
may be ground with several grinding wheels of
different diameters. To this end, the grinding
wheels are caused to contact diamonds, one for
each grinding wheel, the diamond tools being dis-
posed. transversely, so as to secure the desired
diameters on the work. The position of the car-
riage supporting the grinding wheel spindle being

‘marked by means of a vernier provided for this

purpose, the carriage is then moved backwards so
as to clear the diamond-tools or the work (ac-
cording to their relative position) in the length-
wise movement, then it is moved towards the work
to the extent required from the reading on the
vernier.

The following description with reference to
the drawings given solely by way of examples will
show how this invention may be carried out.

Fig. 1 is a cross-section (along line I—TI on Fig.
3) of a footstock constructed in accordance with
my invention.

Fig. 2 shows in cross-section (along line II—IT
on Fig. 3) a detail of said footstock.

Fig. 3 is an elevation of the footstock with parts
broken away. v

Fig. 4 is a longitudinal section faken along line
IV—IV on Fig. 3.

Pigs. b and 6 illustrate an alternative arrange-
ment with several diamond-tools.

Grinding wheel { is shown in part on Fig. 1.
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Its centre is in the same horizontal plane as the
axis of centre 2 which is set in a carriage 3. Car-
riage 3 is slidably mounted in a support 4 which
is itself movable on a table 5, a shoulder § of
which guides :support 4 in eooperation .with a
strip 7.

Strip 7 is secured to table 5 by a series of screws
8, with an interposed liner 9 for adjusting the
amount of play in the slideway 6, 5, 1. Alterna-
tively support 4 may be guided by any other
known means (dovetail, v, feathers and the like).

Support 4 can be kept immovable .on table 5
by one or more square-headed bolts {0 provided
with nuts 1{ and washers 12, according ito a well-
known arrangement.

Secured on carriage 3 by screws 44 is a .strip
I3 provided to protect the lower slideway in.sup-
port 4 against ingress of water and dust or filings
from the grinding wheel,

Diamond {5 is set in a tool 16 which is prefer-
:ably.of frusto-conical:shepe (“morse” or.like cone
-asiused for removable members-of machine-tools
such as «drills, lathe or grinding machine stock
centres, etc.). Fool 46 is .clamped-in -the conical
bore :I7 -of @ Tolder 18 in ‘which 4 Tecess 9 is
provided to enable of pushing tool :#§ :out of the
‘here. -Haolder :#8 ‘which :has a "preferably 'square
«or rectangular -cross-section s ;accomodated ‘in
@ part 20 integral -with :carriage 3 -and ‘having g
-bore 21. ‘One -or several set screws 22 in part
120 or -any other known means secure the posi-
tion df holder 8. ‘

“The amount by which ‘diamond 15 projects be-
‘youd ithe -wertical -plane -including the axis of
-stock centre 2 -is determined .as a function of:

1. The:diameter of the work:to be :produced;

2. The distance from diamond 15 to the -hori-
Zontal:plane including -the axis of ‘stock centre 2 ;

3. The -diameter .of ‘the .grinding wheel.

‘The last factor has but little influence on the
-result as the radius of ‘the grinding wheel i rel-
‘atively.great with respectito the-vertical distance

referved $o under 2. Said-vertical distance may
be -as low as-a few ;millimeters, :and 'in actual

practice the second and third -factors ‘may -ba -

-neglected, chiefly if the diameter -of the first
ground workds-checked. Like support-4, carriage
&:should be held immovable in-operative position,
dn certain cases. For this ‘purpose, a -wedge 23

(Fligs..2.and 3) is-guided in 8 slideway 24 provided :

An the upper part 25 which provides a ‘guide -for
carriage :3 in support 4. A spindle 2§ :pinned at
21 .on 5 hand lever 28 :in which i s ‘screwed,
strongly presses wedge 23 on the :corresponding
face -of .carriage 3, -wedge 23 ‘having -a screw-
threaded bore to -accommodate the .screw-
threaded end-of spindle 26.

Larriage 3 -(Figs. 3 and 4) is moved-in support
4 by a screw 30 and a nut 31 fast with carriage
3 to which it is secured by screws 32. Attached
o support 4 by -screws 34 is - a lid or .cover 33
‘which holds screws 8§ through its hub portion 33
bis. Borew 38 has cylindrical -extensions ‘38 bis
amrd 30 ter, the former being borne-in hub 23 bis
-while thelatter 30 ter is fitted with s hand-wheel
35, keyed by a feather 36 and locked by a nut 37.

-Fig. 4 illustrates the general shape :of :a foot-
stock in accordance with this invention. The
«cylinder generated by the grinding wheel in its
axial movement is shown by its projection 38
which is.delimited by the projection.of a cylindri-
cal work 28 being machined. Stoék centre 2
.set.in carriage 8 is cut-awayalong a plane parallel
with its axis so as ‘to leave -clearance between
the flat face of said -centre and projection :38.
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Diamond 15 and holder (8 are shown in chain
and dot lines, the point of diamond 15 lying in
the area swept by the grinding wheel (said area
being delimited by projection 38).

The-exposed portion.of .carriage.3 :may be con-
cedled:by-a metdl sheet @0 fast with. support 4.

Resilient means such as springs may be inter-
posed between nut 3{ and carriage 3 in order
‘that the work be not abruptly squeezed between
‘the stock centres. Such means are well known
‘in conventional technies of grinding machines.

JFigs. .5 and 6 illustrate an arrangement with
several diamond tools on carriage 3; grinding
‘wheels |, 1 bis-and 4 ter have stepped diameters
to-enable-of grinding works with complex outline,
The wuse.of such an arrangement requires that
grinding wheels i, { bis, | ter are withdrawn back-
wards after operation of diamonds 15, 15 bis, 15
ter. "The return of the wheels to operative posi-
tion (in contact with the work) is obtained with
-accuracy with-the help of a vernier on the car-
riage -for the -grinding -wheel sbindle, by using
‘the mark -observed when truing~up the wheels
“with -the diamonds.

What I ¢laim ‘is:

1. In - grinding-machine footstock, the com-
‘bination of a -carriage ‘having a substantially
‘planar outer face -and .a recess .extending from
=aid -faces substantially at right -angles ‘thereto;
ca:diamond holder slidably held in said recess for
-adjustment purposes; means on the carriage for
wclamping-said diamond holder in said recess; and
a footstock centre having a -pointed end, set in
said carriage .in close proxXimity o -said -recess,

'35 “with the pointed -end -axis ‘considerably mearer to

-said outer face than to the .inner face of :said
-carriage.

2. In a grinding machine having -a bed and a
-grinding-wheel, the combination of g longitudinal
support slidably mounted on said bed, including a
flat ‘upstanding :member which has g generally
‘concave wall on the side facing said grinding -
wheel, said member having a longitudinal slot in
said ‘wall; a ZJlongitudinal -carriage slidably held
‘in ‘said slot, ‘having :its .outer surface flush with
said wall :and :a recess extending from :Said sur-
Aace:substantially at right angles thereto; a dia-
-mond ool :adjustably .clamped .in said ‘Tecess; a
foofstock centre having a pointed end, set in said
-carriage :in close pproximity to said recess, with
‘the ‘pointed end -axis considerably nearer to said
wouter facethan to the inner face of said carriage;
;and ‘means interposed between said support and
*aid carriage for moving the Iatter in said slot.

3. In g grinding~-machine footstock, the com-~
binztion of a carriage having a substantially
‘planar :outer face and a plurality of parailel
irecesses extending from said face substantially at
right angles thereto; -a diamond holder slidably
-held in.each:of said recesses for adjustment pur-
poses; ‘means on the carriage for separately
-Clamping each diamond holder in the correspond-
‘Ing recess, and a footstock centre having a pointed
rend, set.in said carriage in. close proximity to said
irecess, with the pointed end axis considerably
nearer to said outer face than to the inner face
of said -carriage.

4. A grinding-machine footstock which com-
‘prises.a r¥igid body having side walls, one of which
is:substantially planar in its upper part; a foot-
:stock centre supported in said body with its axis
:considerably nearer to said substantially planar
upper part of said side wall than to the opposite
sside 'wall; a diamond Jocated outside said body
in «close proximity to ssid substantially planar
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upper part of said side wall, af a level very close
to the level of said footstock centre axis; and
means for supporting said diamond from said
footstock body.

5. In a grinding-machine footstock, the com-
bination of a support having a substantially
planar, vertical wall and a longitudinal keyway
on the side of said wall; a key-shaped carriage
operatively engaging said keyway with ifs ex-
posed face co-planar with said wall, having a
longitudinal recess in said exposed face running
to an end of said support, said carriage further
having a cross recess in its exposed face, substan-
tially at right angles thereto in close proximity
to said longitudinal recess; a rigid elongated
member in said longitudinal recess, having an ex-
posed planar face flush with said exposed face
of the carriage and an integral pointed tip pro-
jecting from said end of the carriage, said tip hav-
ing its axis located considerably nearer to said
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exposed planar face of said rigid member than
to the opposite wall thereof; and a diamond tool
held in said cross recess with its operative end
slightly protruding out of said cross recess.
ETTORE BUGATTI.
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