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1

My invention has for its object a device for

truing the grinding wheel of a grinding machine

and it is chiefly applicable in the case of a thread-
grinding machine. -

Numerous devices have already been proposed
for truing grinding wheels. One of these in-
cludes a suitably shaped cam adapted to impart
a reciprocating movement to the tip of the dia~-
mond. cutter, said movement being perpendicular
to the axis of the grinding wheel, and being as-
sociated with a continuous translational move-
ment shifting the diamond cutter along a line
parallel with the axis of the grinding wheel,
whereby the two associated movements cause
the tip of the diamond cutter to produce the de-
sired outline on the operative surface of the
grinding wheel. This prior arrangement is gen-
erally secured to the table of & grinding machine
in order to obtain the translational movement
parallel with the axis of the grinding wheel,
whereas the reciprocating movement produced
by the cam is controlled by the rotary movement
of the spindle of the machine.

This prior arrangement shows various draw-
backs which are chiefly ascribable to the fact
that the deformation of the diamond cutter tip,
as it wears very quickly, changes the outline
generated by it on the surface of the grinding
wheel and thereby the cutting operation is not

performed under favourable conditions. As a 3

maitter of fact, when the diamond is shifted to-
wards the axis of the grinding wheel, it operates
through its tip, while it cuts through its sides
when it moves away from- the axis of the grinding
wheel; this is illustrated in Figs. 6 and 7 of ac-
companying drawings which show the operative
parts of the diamond in conventional machines,
viz. the tip and the sides respectively, as shown
by hatchings, said parts engaging the surface of
the thread as mentioned hereinabove.

Now, my invention has for its object to remove
such drawbacks. The machine as provided by
my invention includes the usual diamond carried
by a slider and submitted, with reference to the
grinding wheel, to & movement which is consti-
tuted by the combination of a longitudinal shift-
ing of the table and a reciprocating transverse
shifting of the slider, both last mentioned shift-
ings being controlled by the rotation of the ma-
chine spindle. i . ;

According to my invention, there are provided
two cams acting selectively on the diamond for
obtaining its reciprocation against the action
of a spring with a. different timing according to

the direction of progression of the table, the
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substitution of the cams being produced auto-
matically at the end of each stroke of the table
in either direction and providing an operative
inward stroke of the diamond along the sections
of the outline to- be sharpened that recede as
they engage the diamond progressing with the
table in the direction to be considered.

The substitution of these cams is preferably
provided by two interengaging spiral wheels
carried inside a casing secured between the head-
stock and the tail-stock centers on the table of
the machine, one of said spiral wheels being
controlled by the rotation of the spindle and
being held against axial movement while the
second spiral wheel is adapted to slide axially
between two stops under the action of the first
spiral wheel; the two cams arranged side by side
and rigid with the second spiral wheel are ar-
ranged in a manner such that, according to the
direction of rotation of the spindle and the cor-
responding - direction of the movement of the
table, one of said cams is selectively urged by
the relative axial thrust exerted bhetween the
spiral wheels into cooperation with the end of
a pusher member sliding transversely and carry-
ing at its free end the sharpening diamond cut-
ter, the outline of said cams being such that the
diamond cuts in succession the two sides of the
outline of the thread formed on the grinding
wheel through an action directed permanently
towards the axis of the grinding wheel, to cub
one of the sides of the outline during the shifting
of the table in a predetermined direction and the
other side during the movement of the table in

5 the opposite direction.

‘'As the outline on the surface of the grinding
wheel is cut by the diamond only while the latter
moves towards the axis of the driving wheel,
the wear of the diamond is reduced by reason
of its operating only through its tip.

I have illustrated by way of example in ac-
companying drawings a preferred embodiment
of my invention. In said drawings:

Fig. 1 is a plan view of the table of a machine
intended for the truing of threads, said view
showing in horizontal cross-section the truing
device according to my invention.

Fig. 2 is a vertical partial cross-section through
the axis extending through the head-stock and
tail-stock of the machine.

Fig. 3 is a'side view of the cam structure.

Figs. 4 and 5 illustrate the paths followed by
the diamond for executing the outline of the op-
erative surface of the grinding wheel. )

Figs. 6 and 7 illustrate, as disclosed herein-
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above, the operation of a diamond cutter ma-
chining on a grinding wheel in conventional sys-
tems.
Fig, 8 is an elevational view of the machine
illustrating schematically the reversing mesans of
the direction of progression of the table.

Turning to Fig. 1, | designates the head-stock:

of the grinding machine, said- head=stock being
~carried by the movable table 2 and incorporat-
ing the spindle 24 (Fig. 2) driven by a motor that
is not illustrated. A center 3'and a driving plate
4 provided with a dog § are rigid with the spindle
and revolve integrally therewith. 33 designates
the actual grinding wheel o be trued, the axis
of which, that is not illustrated in Fig. 1, is-paral-
lel with that of the spindle 24.

The table 2 also carries the tail-stock & pro-
vided with a center 7 coaxial with the center 3
of the head-stock.

The truing device includes a casing 34 secured
to the table 2 by means of :a screw 35 and clamyped
between the centers 3 and 7 engaging the center-~
holes 10 and {8a in two stationary spindleg-8 and
39 rigid with the casing 34.

A pinion § is revolubly carried by: the spindle
9, rigid with the casing, and is prevented from
being axially shifted, by a shoulder 8¢ of the
spindle & -and by a-sleeve 37, secured to the casing
34. This pinion 8 is driven by the dog 5 and
transmits the rotation thus-imparted to it toan-+
other pinion {1 carrying side by side4wo cams §2
and {3-that are held fast on said pinion-or spiral
wheel by & nut {4 and a key 3% engaging the
spiral wheel. The camg 2 and (3, the outline
of which is-shown in Fig. 3 which is g side view
thereof, are intended for: the production of a
reciprocating movement:of the:diamond {5 which
latter is rigid with g rod: 16 sliding in the bearing
{1 rigid with the casing 34. The:rod {8 that is
urged towards the cams: {2 and 13 by a spring-{§
carries, at its end facing the'location of the-cams;
a pusher member 18§ bearing against: the cam
registering selectively with saidirod as disclosed
hereinafter.

The pinion. or spiral wheel i is- fitted on a
sleeve 28 and may revolve round the latter-while
it is held axially against shifting tlhiereon; said
sleeve 23 is- provided with inner longitudinal
grooves. inside which may run balls 2{: bearing
against the surface of the-spindle 22 rigid with
the casing. The sleeve 20 and the wheel i I may
thus slide axially with- slight friction over: said
spindle 22. The pinions-orwheels &and i carry
a series of helical teeth and consequently, gccord-

ing to the direction of rotation: of the wheel 8; .

the wheel i1 is urged into axial mcvement in
either direction. Its axial: stroke is-limited by
the fact that the sleeve 20 abuts on the left:-hand
side against the casing 34 of the device and ou
the right hand side against a bearing 22q -on the
spindle 22. Af each reversal of the rotary move-
ment of the spindle 24 and consequently of the
direction of progression of the table2; the whesl
{4 is shifted axially so as to move the cam sys-
tem and to bring one of the cams in front of the
pusher member 8, which latter is urged against
the said cam by the spring {8; each cam is thus
operative with reference to said pusher member
selectively according to the direction of progres=
sion of the table 2.

Fig, 2 shows an:arrangement: which allows a
translational movement:. of the table while
the diamond (5  executes its. reciprocating
movement through the' selective action of the
cams 12 and 3. The spindle 24 controlled by
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any suitable or known means, that need not be
illustrated, drives a toothed wheel 25 meshing
in its turn with a toothed wheel 26 driving in its
turn g leading screw 27 the axis of which is sta-
tionary with reférence to the table; the leading
serew 27, as it revolves round its axis, screws
into a nut 28 rigid with the frame of the machine
29; said frame being provided with slideways, not
llustrated, that serve for guiding the table 2.
This produces a shifting of the table 2 over the
frame.

Fig. 4 shows in dotted lines at 30 the path fol-
lowed by the diamond cutter 15 when the table
moves from left to right. The diamond cutter

- engages the grinding wheel 33 under the action

of the thrust exerted by the cam 12 and sharpens
the left hand sides of all the indentations of the
outline of the grinding wheel, the shape of the
cam being such that the diamond recedes speedily
without engaging any, point of the right hand
sides-of said indentations.

When all:the left hand.sides:of the .outline to
be-sharpened on.the grinding wheel have been
trued, the movement of the spindle 24 and-con-
sequently that of the table 2 are:reversed and the
right hand sides-of the outline; as-illustrated in
Fig. 5, are cut by the diamond which follows-the
path shown at 32. After reversal, the cam 13 is
substituted for the cam:12-and: imparts-to.-the
diamond a reciprocating moevement. in.a direes
tion perpendicular to the axis of the grinding
wheel, the shifting-of the cams; substituting the
carm 12 for. the cam- I3, being: operated.auto-
matically as soon as the spindle-24 has reversed
its. direction  of: rotation, by reason of the rela-
tive thrust exerted between the two spiral wheels
8-and 1 and urging the-latter wheel {1-towards
(oraway from) the wheel 8.

The outline of the cam I3 is.such that-it.pro-
duces a-reciprocating movement: of the diamond
that is the reverse-of that produced by the-cam
{2. Obviously the number of: reciprocations of
the table depends on the conditions of operation.

The eutting. or-truing of the grinding wheel
33 is thus performed for -each direction of move-
ment of the table only from the:outside-of the
grinding wheel towards the- inside and conse-
quently, the wear-of the diamond 15 is greatly
reduced, the tip-alone of said diamond being used
and operating ‘always under the best conditions
of ‘operation,

The reversal:of the direction of rotation of the
spindle 24 and the conseguent change in the di=
rection of progression:of the table 2, which are
provided simultaneously, are’ obtained through
means schematically illustrated. in Fig. 8. Stops
40 and 41, carried by the table 2, define the ends
of the travel of said table, said stops actuate a
switch' 42 reversing the direction of rotation of
the motor driving the spindle 24; these stops,
the positions 6f which should be adjustable, are
located in a-manner such that thie reversal of the
direction of operation may be. obtaineg at the
end.of each stroke for a position: for which the
diamond is entirely released. with reference- to
the grinding wheel.

The outlines of the cams:12 and: {3 and their
angular setting are designed in & manner- such
that for this reversal position, the pusher mems=
ber 19 may be shifted: smoothly ffom one eam
onto the- other, without: meeting: any- obstacle:
The:suitable :angular setting-of the cams-is pro-
vided by insertion of the key 36.

A special set of cams is furnished for. each



2,668,202

5

outline to be provided for the thread on the
grinding wheel. Furthermore, it is necessary,
for each different pitch of thread, to modify the
ratio between the speeds of the spindle and of
the taple. This is done by changing the ratio
of reduction gearing between the wheels 25 and
26, a special set of wheels being used for each
different pitch to be obtained. :

What I claim is: -

1. In a grinding machine, comprising a grind-
ing wheel, a head-stock and a tail-stock the com-
mon axis of which stocks is parallel with the
axis of the grinding wheel, a table adapted to
move longitudinally in a direction parallel with
the axis of the head- and tail-stock and carry-
ing said head- and tail-stock, and a lead screw
operatively connected with said table for con-
trolling its longitudinal reciprocation; a device
adapted to true the grinding wheel and includ-
ing: a casing located between said head- and
tail-stock, a cutter-holder mounted in said cas-
ing so as to reciprocate in a direction perpen-
dicular to the axis of the head- and tail-stock,
a cutter carried by said cutter-holder, two rotary
and axially movable cams operatively connected
with said lead screw and adapted to selectively
engage the cutter holder to impart thereto inter-
mittently a movement towards the axis of the
grinding wheel to true the outline thereof, a
spring urging the cutter back during the idle
periods of the rotation of the operative cam and
means controlling the axial displacements of
said cams, said means being actuated by ‘the
change of direction of rotation of said lead screw
for urging axially the corresponding cam into
position to provide
the cutter progressing with the table in the di-
rection to be considered.

2. In a grinding machine comprising a grind-
ing wheel, 2 head-stock and a tail-stock the com-
‘mon axis of which stocks is parallel with the axis
of the grinding wheel, a table adapted to move
longitudinally in a direction parallel with the
axis of the head- and tail-stock and carrying said
head. and tail-stock, a lead screw operatively
connected with said table for controlling its lon-
gitudinal reciprocation; a device adapted to true
the grinding wheel and including: a casing 1o~
cated between said head- and tail-stock, a cut-
ter-holder mounted in said casing so as to recip-
rocate in.a direction perpendicular to the axis
of the head- and tail-stock, a cutter carried by
said cutter-holder, two rotary and axially mov-
able cams operatively connected with said lead
screw and adapted to selectively engage the cut-
ter-holder to impart thereto intermittently a
movement towards the axis of the grinding wheel
to true the outline thereof, a spring urging the
cutter back during the idle periods of the rota-
tion of the operative cam, a first helical wheel
in permanent driving connection with the lead
screw and coaxial therewith, means preventing
the axial shifting of the first helical wheel, a sec-
ond helical wheel rigid with said cams and in
permanent engagement with the first helical
wheel, the axis of said helical wheels being par-
allel with that of the head. and tail-stock, said
second helical wheel being axially shiftable in
either direction under the action of the relative
thrust exerted between the helical wheels ac-
cording to the direction of revolution of the lead
screw, whereby said cams are axially shifted and
are brought selectively into register with the

an operative inward stroke of
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cal wheel under the action of the revolution of the
lead screw in either direction:

3. ITn a thread-grinding machine comprising
a grinding wheel the edge of which assumes trans~
versely a threaded outline, a head-stock and a
tail-stock the common axis of said stocks being
parallel with the axis of the grinding wheel, a
table adapted to move longitudinally in a direc-

‘tion parallel with the axis of the head- and tail-

stock and carrying said head- and tail-stock, and

‘5 lead screw the axis of which is parallel with

that of the grinding wheel, operatively connected
with said table for controlling its longitudinal
reciprocation; a device adapted to true the grind-
ing wheel and including: a casing secured to the
table -between the two stocks, a cutter-holder

.adapted to reciprocate inside said casing in'a di-

rection radial. with reference to the grinding
wheel, a cutter for the grinding wheel carried by
said cutter-holder, a spring urging said holder
away from the grinding wheel, two interengaging
helical wheels revolubly carried inside the casing
and the axes of which are parallel with the axis
of the grinding wheel, means whereby the lead
screw controls the rotation of the first helical
wheel, means for preventing the axial shiffing
of the first helical wheel, means whereby the sec-
ond helical wheel is adapted to slide longitudi-
nally on its axis, means whereby the lead screw
controls the progression of the table, means
whereby the lead screw is constrained to revolve
alternatingly in either direction, two cams fitted
side by side over the second helical wheel in
planes adapted to register selectively with the
axis of the cutter-holder according to the axial
position assumed by the second helical wheel un-
der the action of the thrust exerted in either di-
rection on the latter by the revolving first heli-
cal wheel and a pusher member rigid with the
cutter-holder and urged by the spring acting on
said holder against the cam registering with the
axis of the cutter-holder, the operative section
of each cam being adapted to produce an out-
ward movement of the cutter-holder against the
action of its spring during the registering with
the cutter of the surfaces of the threaded outline
of the grinding wheel that face a predetermined
axial direction. )

4. Tn s thread-grinding machine comprising a
grinding wheel the edge of which assumes trans-

-versely a threaded outline, a head-stock and a

tail-stock; the common axis of said stocks being
parallel with the axis of the grinding wheel, a ta-
ble adapted to move longitudinally in a direction
parallel with the axis of the head- and tail-stock
and carrying said head- and tail-stock, and a
lead screw the axis of which is parallel with that
of the grinding wheel, operatively connected with
said table for controlling its longitudinal recip-
rocation: a device adapted to true the grinding
wheel and including: ‘a casing secured to the
table between the two stocks, a cutter-holder
adapted to reciprocate inside said casing in a di-

‘rection radial with reference to the grinding

wheel, a cutter for the grinding wheel carried by
said cutter-holder, a spring urging said holder
away from the grinding wheel, two interengaging
helical wheels revolubly carried inside the cas-
ing and the axes of which are parallel with the
axis of the grinding wheel, means whereby the
lead screw controls the rotation of the first heli-
cal wheel, means for preventing the axial shifting
of the first helical wheel, means whereby the
second helical wheel is adapted to slide longitu-
dinally of its axis, means whereby the spindle is
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constrained to revolve alternatingly in either di-
rection, a set of two cams removably fitted side
by-side over the second helical wheel in planes
adapted: to register selectively with the axis of
the cutter-holder according te-the axial position
assumed by the second helical wheel under the
action of the thrust exerted in either direction
-on.the latter by the revolving first helical wheel
and a pusher member rigid with the cutter-holder
and urged by the spring acting on said holder
against the cam registering with the -axis of the
cutter-liolder, the -operative section of each cam
being adapted to produce an outward mevement
of the. cutter-holder against the action of its
spring during the registering with the cutter of
the surfaces-of the threaded outline of the grind-
ing wheel that face a predetermined axial direc-
tion.

5. In a thread-grinding machine comprising
a grinding wheel the edge of which assumes
transversely a threaded outline, a head-stock
and-a tail-stock, the common axis of said stocks
being parallel with the axis of the grinding
wheel, a table adapted to move longitudinally in

a direction parallel with the axis of the head- ¢

and tail-steck and carrying said head~ and tail-
stock, and a lead: serew the axis of which is
parallel with that of the grinding wheel, op-
eratively connected with said table for control-
ling . its: longitudinal reciprocation;
adapted to true the grinding whesl and inelud-
ing: a casing secured to the table bstween the
two: stocks; a cutter-holder adapted to recipro-
cate inside said easing in.a direction radial with
reference to the-grinding: wheel; a cutter for the
grinding wheel carried. by said cutter-holder, a
spring urging said holder away from the grind-
ing wheel, tweo interengaging helical wheels re-
volubly carried inside the casing and the axes of
which are-parallel with the-axis of: the- grinding
wheel, means whereby the-lead screw controls
the rotation of the first helical wheel, means for
preventing the axial shifting of the first helical
wheel, means- whereby the second helical wheel
is- adapted. to slide longitudinally of- its axis,
means wherehy: the spindle is constrained. to re-
volve alternatingly in either direction; a set of
two cams removably fitted side by side over the
second -helical wheel in planes adapted to regis-
ter selectively with-the axis of the eutter-holder
according to-the axial position assumed by the
second  helical wheel under the action of the
thrust exerted in either direction. on the latter
by the revolving first: helical wheel, a pusher
member rigid with the cutter-holder and urged
by the spring acting on said holder against the
cam . registering with the axis. of the. eutter-
holder, the operative section of each cam being
adapted to produce an outward movement of the
cutter-holder against. the action. of. its spring
during the registering with the cutter:-of the sur-
faces of the threaded outline of the grinding
wheel that face a predetermined axial direction,
and.means for reversing the direction of. rota-
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tion of the.spindle at each end of the stroke of
the table.

§. In a thread-grinding machine comprising a
grinding wheel the edge of which assumes trans-
versely a threaded outline, a head-stock and a

tail-stock, the common. axis of said stocks be-

ing.parallel with the-axis of the grinding whesl,
a table adapted to move:longitudinally in a di-
rection parallel with the axis of the head- and
tail-stock and. carrying said head- and tail-
stock, and a lead.screw the axis of which is ‘paral-
lel with that of the grinding wheel, operatively
connected with.said table for controlling its lon-
gitudinal reciprocation; a device adapted to true
the grinding wheel and including: a casing se-
cured to-the table between the two stocks, a cut-
ter-holder- adapted to reciprocate inside said
casing in a.direction radial with reference to
the grinding wheel, a cutter for the grinding
wheel carried by said cutter-holder, a spring
urging said holder away from the grinding wheel,
two interengaging. helical wheels revolubly car-
ried inside the casing. and the axes of which

-are parallel with the axis of the grinding wheel,

means . whereby the.lead screw controls the to-
tation of the first. helical wheel, means for pre-
venting. the- axial shifting of the first helical
wheel, means whereby. the second helical wheel
is adapted to slide longitudinally of its axis,
means whereby the spindle is.constrained to re-
volve alternatingly in either direction, two cams
fitted side by side over the .second helical wheel
in planes adapted. to register selectively with the
axis.of the cutter-holder according to.the axial
Dosition  assumed by the second helical whesl
under the action. of the thrust exerted.in either
direction on the latter by the revolving first heli-
cal wheel, said cams being mirror images of
each other and including semi-circular opera-
tive sections and radial idle portions at the ends
of their operative sections, the setting of the
cams being:such as to align the generating lines
correspanding to the beginning of the operative
section on each cam, and a pusher member rigid
with the cutter-holder and urged by the spring
acting on said holder against the cam register-
ing with the axis of the cutter-holder, the op-

erative section of each cam being adapted to

produce. an outward movement of the cutter-
holder against the action of its .spring during
the registering with_the cutter of the surfaces

of the threaded outline of the grinding  wheel

that face a predetermined axial direction.
ANDRE MOTTU.
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