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My invention relates to a semi-automatic ma-
ehbine intended for finishing the grooves of ball
bearing rings, the construction of ihis. machine
being based upon the application of Yvon Vil-
larceau's theory.

This theory teaches that the fat section of
the tarus along the bi-tangential plane gives two
circles. It results therefrem that after mate-
rializing one of these circles with the ald of one
or a plurality of cutdng tgols, che may generate
a torus hy imparting to. the work-piece both a
ratatory movement and. a. progressive movement
along the tool. TUlllizing one of the sald circles,
enemay obtain tool paths.of determined inclina-
tion, and by displacing the tool on the bi-tan-
gentlal plane so as to place it on the second circle,
the inclination of the tool paths will be reverse
from the preceding one.

By effecting the hecessary adjustments in a
sufficient manner, it will therefore be possible
to place across each other the tool paths on the
torus surface and, in case of materializing the
said tools hy means of flner and finer grind-
stones, to realize at each operation a crossing
of the tool paths on those of the preceding op-
eration until the surface will take the desired
smoothncss.

A machine comprising the application of the
foregoing features will now be described by way
of example with reference to the accompanying
drawings which illustrate one embodiment of
the present invention intended for finishing the
grooves of outer bearing rings.

Fig. 1 is a general view of the whole machine.

Fleg. 2 i{s a plane view.

Fig. 3 is an end view.

Fig. 4 is a secticn along the line IV—IV, Fig. 2.

Pig. 5, 6 and T represent diagrams pertaining
to the different cases of application of the ma-
chine.

According to the above mentioned features of
my inventlon, the machine comprises in com-
bination: means for rotating the work-picce on
its axis, means for forwarding this work-piece
along the tool and means for putting this tool
on one or the other of the two circles of the
hi-tangential section,

These different means consist of the follow-
ing arrangements:

A support 1, fixed on the base plate 2, car-
ries a shaft 3, on which a puppet & 1s loosely
mounted. At the top of this puppet 4 may rotate
the shaft § of the jaws 6, wherein the work-
piece 7, in the embodiment shown the outer ring
of a ball bearing, is clamped. At its other end,

10

30

40

b5

Beduneau, Thomery,

tha shatt 5 is provided with a. speod pulley 8
which permitg of imparting the suitable.retation
speed to the wark-plece 1.

Opposite this plece 7, thers ina toel & meount-
ed on the end of a shaft 10 capable of mwtating
in the bush I, under the action of a suitable
control, which puls it in & very quick: rotatinn.
This bush 11 is rigid with a sector 12, which. may
turn about a pivot F3:carresponding to the eenter
of the torus surface which is to be fAnished on
the work-piece 1. This pivot is provided with
a plate 14, against which may slide a sector 2.
The plate td is formad by the upper part of a
column. 5, the lower end of which is. pivotally
mounted or linked at & on the fixed support 1.
X finger iR projecting laterally from the column
t% permits of regulating the position. of this col~
wnn by means of the adjusting screw 19, and
its locking is effected by means of the handle 20,
provided with the cam 21.

The inclination of the tool-holder 11 is easily
determined with the aid of a graduation en-
graved upon the edge of the plate {4 and the
position of the tool-holder is maintained by means
of a fixed screw 23, engaged within a semi-
circular groove 22 of the sector 2.

The automatic advance of the work-piece 7 to-
wards the tool is obtained by the following
means:

The puppet &, on which the work-piece 7 is
mounted and which, as previously stated, may
pivot on the fixed shaft 3, carrles at its basis
an arm 24 extending laterally and ending in a
fork 28; the branches of this fork embrace a
ramp 26 provided on a rod 27 which is guided
in the support 28 and capable of longitudinally
sliding without any rotation. A snug 29 provided
on the support 26 engages with a longitudinal
groove 30 of the rog 27. The end of this rod 27
is provided with threads and this threaded por-
tion is engaged with the corresponding interior
thread of the hollow rod 31, placed In alinement
with the rod 27. The hollow rod 31 is rotatably
mounted in the support 32, without being able of
any longitudingl displacement.

The upper surface of the ramp 26 is inclined
in such a manner that during the displacement
of the ramp In the direction of its inclination,
Le., from right to left in the embodiment shown,
the fork 25 is ralsed up and thus the arm 24
plvots upwards, imparting to the puppet 4 the
corresponding inclination and consequently a
progressive movement of the work-plece towards
the tool. The displacement of the ramp 26 which
Is rigid with the rod 27, 1s caused by the action
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exerted on this rod 27 by the hollow rod 3(, which
works like a nut on the threaded end of the rod
21, and displaces it longitudinally, when put in
rotation by the means described hereafter.

On the other end of the rod 31, a disc 33 is
keyed and rigld with a ratchet wheel 34, which on
its turn is rigid with the nut 31 of the rod 21,
provided with the ramp 26.

The teeth of the ratchet wheel 34 cooperate
with a pawl 36, which 1s linked on the end of a
lever 37, pivoting on & horizontal arm 38 of the
fixed support 38. The other end of the lever 37
is connected with a rod 40, which on its turn is
hinged on a two-arm lever 4i, oscillating from
one side of the vertical to the other under the
action of = cam 42; this cam acting upon the
branches of a fork 43, rigid with the two-arm
lever 41, is mounted on the shaft of a hellcoidal
wheel 44, driven by the worm 46, whose shaft 46
is actuated by a sultable control.
tatory movement is imparted to the hollow
shaft 1.

The machine described hereinbefore works in
the followihg manner:

The tool-holder (| being fixed on the plate (4
by the sald means and with the sultable inclina-
tion so as to give to the tool the position, which
corresponds to one of the circles of the bhi-
tangential section, the work-plece T and the tool
# are put in rotation by thelr respective control.
At the same time, the control consisting of the
helicoidal gears 44—48, the disc 33 and the
ratchet wheel 34, puts in rotation the hollow rod
31 and imparts 8 longitudinal movement to the

ramp 28, which acts upon the puppet 4 in the .

said manner and causes the automatic displace-
ment of the work-plece upon the tool. A cover
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47 which can be swung over the teeth of the
ratchet wheel 34, serves to imlit the actual stroke
and stops the advance. The cover 47 is adlusted
in position and locked by means of the tighten-
ing button 35. The different parts of the machine
may be brought baek to thelr starting position
by means of the handle 48, fixed on the disc 33
and actuated in a suitable direction,

The foregoing description pertains to the case
(see Fig. 5) in which the surface to be obtained
is outside the cylinder which corresponds to the
average diameter of the torus (case of the inner
groove of the outer ring of a ball hearing). The
tool to be employed must then work along the
outside of the circle (section of the torus through
the bi-tangential plane, this tool being meaterial-
ized by the exterior of g disc, for a example.

Two further cases are to be taken in consid-
eration:

(a) The surface to be ohbtained is inslde of the
~aid cylinder (case of the outer groove of the
inper bearing ring, Fig. 6). 'The tool to be em-
ployed must then work from the inslde of the
section circle and will be materialized by the
‘nterior of a washer, for example,

¢b) The surface to be obtained 15 overlapping
the said cylinder (case of the groove of a ball
abutment ring, Fig. 7). The tool must then work
11terally to the section circle and muy be mate-
r’allzed by a tube or pipe, working by its end.

This Invention js not limited to the embodi-
ment described and represented on the mccom-
panying drawings. Instead of & pivoting move-
mrent, for example, the displacement of the dif-
ferent parts may be reallzed by a sllding move-
ment.

EMILE FRANCOIS LOUIS BEDUNEAU.



