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Serial No. 420,313

ALIEN PROPERTY CUSTODIAN

GRINDING MACHINES

Eugéne Fouguet, Clermont-Ferrand, France;
vested tn the Alien Property Custodian

Application filed November 24, 1941

The present invention concerns & grinding ma-
chine for machining and forming metal or other
jobs by means of grinders, and more particularly
for machining by means of cut-ln grooves, slicing,
and surfacing by means of thin grinders assem-
bled on a same hub.

This machine, designed for permitting a very
rapid rotation of the grinders, comprises a multi-
ple grinder carrying member fltted with a slide
capable cf effecting, along the machine axis, s
very rapid reciprocating motion, and further a
job carrying teble which may be driven, on one
hand, transversely to the machine axls, in & very
fast reciprocating motion, and, on the other
hand, in a more or less fast reciprocating vertical
motlon according to the nature of the work to be
carried out.

The advantage of the high speed of the re-
ciprocating motions of both the slide end the job

carrying table, of the order of at least 1 metre o

per second, consists in particular In the fact that
the place of work on the job moves very quickly,
thus facilitating the elimination of the heat gen-
erated by the work of the grinder.

The grinder carrying member comprises &
number of parts adapted to receive the grinders
and to cause them to rotate at different speeds.
In principle, besides, it will he advantageous to
transfer from one grinder carrying spindle to the

other the same grinder when its diameter has 2

changed under the effect of {{s wear. Thus, ene
may first place on a so-celled primary spindle
a grinder with a large diameter. When this
grinder has been partially worn out, it will be
transferred to a so-called secondary spindle, ro-
tating with a speed adapted to its new diameter.
The grinder may finally be transierred to a spin-
dle rotating at a very high speed.

One spindle at least is mounted on an arm
capable of belhg rotated with respect to the slide
of the grinder carrier while taking part in the
reciprocating motion of the slide, and this for
bringing said spindle into the suitable position
for the work of the grinder placed upon it.

In order to permit very rapid displacements of
the table in its reciprocating motion, the latier
is supported on its frame by ball bearings of a
special design described below.

The working speed of the machine, especially
in scraping out johs, is such that it necessitates
a device permitting to fix in advance the depth
of the work to be performed by the grinder and
to stop the machine or to reverse its movement
when the desired cut is obtained. The move-
ments of the operator are, indeed, generally not
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sufficlently fast, thus causing the risk of over-
running the desired depth, or stopping the ma-
chine too early in the absence of an automatic
stopping device.

Varlous other auxiliary devices are provided,
gsuch as an indicator of the amount of wear, per-
mitting to account, at any moment, for the wear
of the grinder; an suxillary grinding device per-
mitting to round off the main grinder before com-
mencing work, or to modify its diameter in the
course of work, or further, in the case of multiple
grinders, to maintain them all at the same di-
ameter by causing the auxiliary grinder to act
upon those which are less worn out, in order to
reduce their diameter to the size of the smaller
ones; a periscope for supervising the work; and
a device allowing to effect with the same ma-
chine surfacing jobs by means of inclined crossed
lines.

Other features of the present invention will
appear from the following specification relating
to an embodiment chosen by way of example,
with reference to the Joined drawings, in which:

Figure 1 is a Iront elevation of & machine fit-
ted with an auxiliary spindle rotating at high
speed.

Figure 2 is a side elevation with a simple spin-
dle and large diameter grinder in work position
on the primary spindle.

Flgure 3 is a sectional elevation through Lhe
line I—I of Figure 1, showing the genersl drive
of the machine, passing through the axis of the
primary spindle and then through the table axis.
The lower part of the secondary grinder carrier
is shown in work position with its feeler and peri-
scope in dotted lines.

Figure 4 Is a general front view of the ma-
chine with section through the secondary spin-
dle and the longitudinal axis of the table and
gear box.

Figure b is an outside view at a larger scale of
the grinder case, with the dials of the control
apparatus and of the wear indicator, the sux-
iliary grinder and the periscope being glso shown.

Figure 6 shows the same device, partially in
section, with the lid of the transmisslon mem-
bers removed.

Figure 7 1s a partial transverse section of Fig-
ure 6 through the axis of the latter and then
through the grinder axis.

Figure 8 is a partial section of Figure .6.

Figure 9 Is a section at a larger scale of the
control apparatus,

Figures 10 and 11 show details of the contact
control of Figure 9,
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Figure 12 is a disgram illustrating the principle
of swrfacing by multiple grinders operating by
crossed lines, and

Flgure 13 {s a diagrammatic plan view of a
roller bearing of the table,

The varlous combinations of parts constituting
the machine will now be described In succession.

Device for driving the grinders in rotation

This device consists in an electric motor 1 act-
ing, over g belt 20, on a multiple pulley 21 keyed
to a socket 23 mounted, through bearings 108,
107 in supports 184, 105 of a stool 108 fixed, as
explained further, to the frame (2 of the ma-
chine.

The motor | may be lifted or lowered with re-
spect to the frame for correctly tightening the
belt 20. For this, bearings 11 support a vertical
screw 10 driven In rotation by a bevel gear 13, 14
from a shaft #5 mounted in bearings 16, 18 and on
which s keyed & control hand wheezl 19.

The thread of screw (0 is In mesh with a nut 9
integral with pins T, 8 engaged In blocks B, 8 ar-
ranged In slides 3, 4 integral with an osclllating
support 2 on which is fixed the motor I.

Thus, by acting upon the hand wheel 19, the
screw |0 will be set In rotation, thus causing the
nut 9, together with motor 1, to rise or Iower,

Grinder-carrying head

This head, supporting the Iull cones adapted to
receive the grinders, comprlses (Figure 3) an axis
26 carrying at one of its ends the spindle 35,
called the primary spindle, which is fitted with
the grinder when the latter has its largest di-
ameter, and at the other end longltudinal grooves
25 cooperating with keys provided Inside the
socket 23 so that the shaft 28 may slide freely in
this socket but is driven in rotation by the latter
and therefore by motor I,

The shaft 26 is integral longitudinally with a
cylinder or arm 46 in which it may rotate by
means of ball bearings 20, 29, 30. On the shaft 26
is keyed, by means of & key 33, a helical gear 32
for setting the secondary spindle 31 (Figure 4}
in rotation over the wheel 36 keyed to this spin-
dle. The spindle 37 rotates In ball bearings 38,
359, The nut 41 maintains the cage 49 of bear-
ing 39 against & shoulder 42, while cage 44 of
bearing 38 and minion 36 are blocked by nut 43.
The whole is supported by a cage forming ex-
tension of arm 46, The arm 46 (Figure 3) is
mounted rotatably In the slide 4T provided with
ribs 74 and adapted for protecting the pulleys 21,
22 without being disturbed in its movement by the
latter.

The rotation of the cylindrical cage 45 is set
up by the helical wheel 48 driven by the endless
screw 49 keyed to shaft 50, the rotation of which
is set- up by a hand wheel 81 (Figure 4). A wedge
brake 52 (Figure 3} permits to fix the arm 48
in any desired position. As seen, Flgure 3 has
been drawn for a certain position of the arm (with
the secondary spindle 3T below the primary spin-
dle 268), while Figure 4 shows another position
(secondary spindle above the primary spindle);
Figure 1 shows a third position and shows how a
pulley 321 may be mounted at the end of spindle
31 for driving, over a belt 322, a third spindle 323,
or high speed spindle, rotating in the extenslon of
the arm, forming a cage 48, and on which the
grinder may be mounted after its dlameter has
decreased by its work on the primary spindle,
followed by work on the secondary spindle.
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The slide 47, carrying along with it the cage- T8
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arm 46, 45, receives in the axial direction of the
machine & very fast reciprocating motion in the
following manner: An extension 83 of slide 47 is
made, by means of & bolt, integral with the rod
80 of a piston 15 movable in a cylinder 16 fitted
at both its ends with stuffing boxes 11, 18 through
which passes the rod 8¢ and its exbtension 79.
Cylinder 16 is fixed to the stool 108 and this s
fixed to the cradle §8 (Figure 4) by bolts 109,
109’, and to the cross member 110 by bolt 1!1.
The ends of the cross member are bolted to the
sides 181 angd 102 of the machine by bolts 1i2.
The cradle 86 itself is fixed to the sides (01, 102
by bolts 103, 1803’ (Figure 4). The stool 108 is
provided with & bore 113 through which passes a
spindle (14 carrying a hand wheel |15 (Flgure 2).
The object of the latter is to glve the stool the
required resistance to the pull of the heavy belt
20. The bolts (18, 119° and 120, 120" (Figure 3)
fix the whole to the support 121,

For determining the movements of piston 1%
and therefore of slide 41, a hydraulic control of
a known type is used, permitting to Iintroduce a
fluld under pressure alternatively In one or other
chamber 61 and 83 while it 1s evacuated from the
other chamber. This is obtained by means of a
distributor 88 supplied with fiuid under pressure
from a compressor 8% by the pipe 86 and dis-
tributing and evacuating it through the pipes 02
and 84 leading to the chambers 81 and 83. The
distributor 88 is of the known type consisting in
a chamber in which a rod 6% provided with suit-
able ports is moved at the ends of the siroke for
reversing the fluid distribution. This movement
1s set up when the rod B9 strikes against the ad-
justable stops 89 and 90 carrled along in the
movements of the slide. The fiuid retwrns to the
compressor by pipe 2.

An adjustable valve 8T provided with a divided
scale 85 is Inserted in the pipe 88 and permits to
choke more or less the passage of liquid and thus
to adjust the linear speed of the slide.

The reciprocating motion may also be obtained
by hand. For thls, a by-pass is used, controlled
by & hand wheel 98 and permitting to connect
ehambers 81 and 83, and thus equalise the pres-
sures on elther side of piston 16. A hand wheel
9T will then permit to move the rack 98 moving
the slide, while fluld passes from chamber 61 in-
to chamber 83 over the by-pass 98, which 1s closed
when 1t {s desired to work with the hydraulic
control.

This hydrgulic distribution thus permits to ob-
tain a reciprocating motion of the slide 4T with
variable speeds, and to adjust, by means of the
stops 89, 80, the stroke of the slide. If it is de-
slred to work with a fixed grinder, without re-
c¢iprocating movement, the fluld under pressure 1is
suficlent for fixing the position of the grinder,
when the valves 81 and 98 are closed.

Job-carrying table

The job to be machined, 64 (Figure 3), is
blocked In its mouniing 122 which 1s itself fixed
to table 123 by bolts 124 and 126. Between the
fitting 122 and table 123 is arranged the empty-
ing channel 126,

The table 123 may he driven into two move-
ments: a first very rapid reciprocating move-
ment (of at least 1 metre per second) perpendicu-
lar to the longltudinal axis of the machine, and
the other a vertical reclprocating motion for
scraping out jobs. On Figure 3, the whole of the
table has been shown in the lower position, and
the upper part of the table has heen shown also
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in the upper position, cooperating with the grind-
er B0 fixed to the secondary spindle,

The to and fro motion of table 123 perpen-
dicularly o the axis is effected at very high speed
on ball bearings.

PFor this, the table rolls on its frame over
particular ball bearings, the principle of which
is illustrated in figure 13 showing one of these
bearings in plan view.

It is supposed that at a certaln moment the
motion takes place in the direction of arrow F.
The balls B are arranged in two straight lines
connected by round parts at the ends of the lines.
In the round parts, the balls move in open round
channels C, C’. In one line, the left line in
figure 13, the balls B are carriers and carry the
load of the job moving In the direction of arrow
F; In the other llne, the right one, the load does
not rest on the balls and these are, fer instance,
simply contained in a tube T. The operation of
the device is as follows: the load causes the balls
B of the left line to move in the direction of ar-
row F; they roll in this channel C and then
pass into the tube T, into channel C’ and resume
their place with the carrying balls. When the
job moves in the opposite direction, the motion
of the bhalis is, of course, also reversed.

Table 123 (flgure 3) carries at its lower part
two bars 127, 128 inclined by 45° for instance.
Opposite 128 is fixed another bar 12% comprising
a rolling path 130, inclined by 90° for instance.
In the hollow prism thus obtained are placed balls
forming the carrying line of the bearing, while
the other line is on the left on the picture. Op-
posite bar 121 is another bar 137, subjected to
the actlon of a sprine 138 bearing agalnst a
fixed plate #39. The roller balls, the carrying line
of which is inserted between bar 127 and bar §31,
are here referred to as 138. A nut 140 permits
to block the spring 138.

The table 123 itself rests on the bars 129 and
131 by means of bearings 41, 145 made up in
the same manner, with the difference that the
non carrylng lineg are arranged without friction
in grooves, 143 for instance, drilled in the lower
face of table 123, while on the carrylng balls, {41
on the left, for instance, the table rests by means
of a V-shaped groove 142,

It will readily be seen how this arrangement
permits to take up the slack of the whole device.
By unscrewing the nuts 149, of which there are a
great number arranged all alonz the table, the
springs 188 will be set free. These springs press
the balls 136 against bar 127, and, owing to the
slope of the latter, the table 128 will thus he
pulled downwargd and bear upon the carrying balls
141. The same effect is set up on the bars 128
and 129, It is therefore simply necessary to re-
tighten the nuts (40 and the table will be ready
for a new operation,

One will now examine the manner in which is
obtained the to and fro motion of the table, and
this either by means of g hand wheel, by an
electric motor or by a hydraulic motor.

The hydrawlic drive, which Is the usual, is ef-
fected in a manner similar to that for the to
and fro motion of slide 47, described above. It
comprises a cylinder 167 (flgure 4) In which i3
movable a piston 167a separatlng the two cham-
bers 161 and 168, The rods of this piston are
connected by the extensions 16Tb to table 123.
Chambers 16T and 168 are eliernately supplied
with compressed fluid by a distributor 170 (figure
1) which may cooperate with the movable and
adjustable stops 11! and 112. The distributor
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{70 is connected on one hand fo chambers 167
and 168, and, on the other hand, by two pipes,
to the compressor 85, one of these plpes carrying
the adjusting valve (13 permitting to vary the
speed of the reclprocating motion. The opera-
tion is the same as that already described for
the reciprocating motion of the slide, i. e. the fluid
arrlving to the distributor 170 and distributed
by the latter to chamber 158 repel’s piston I1§1a
until the stop 112, connected to the movement
of the piston, strikes against the axis {10’ of the
distributor 110, with the effect of reversing the
push of the fluid and thus the direction of mo-
tion of the table.

The displacement of table 123 by hand or with
the electric motor is set up as follows:

A clutch wheel 150 (flgure 1) of the dog
cluteh type is mounted on an endless screw 151
driving the helically threaded nut i52, the hub
of which is slldable on the flxed screw spindle
163 (ficures 1 and 3). On the axis of wheel 150
is further freely rotatable the helical wheel 154
meshing with the endless screw 153 keyed to the
shaft of the electric motor 156. It will be seen
that when the wheel (54 is coupled to shaft 151
by means of the clutch wheel, motor 156 will
drive the screw 153, while, for the other position
of the clutch wheel, the wheel 154 is uncoupled
from the shaft 151 and rotation of screw 153 is
set up by the hand wheel.

The rotation of screw 153 is transformed into
a dlsplacement of the carriage perpendicularly
to the screw by the two half-nutg 157, 150 (Fig-
ure 3) which may come to mesh with screw 153.
The movement of the half-nuts 151, 158 towards
or away from one another is obtained by the
usual means of two pins 1568, 159" moving in cwo
helical ramps and closing or opening the half nuts
according to the direction of rotatlon of a gear
160, The rotation of gear 160 s set up by pin-
fon 162 meshing with pinion 188 keyed to a shaft
164 carrving the hand actuated flap 165. It will
further be seen that the actuation of hand wheel
1608 causes the operation of the by-pasg valve
166 50 as to connect with one another the cham-
bers 167 and 160 of the cylinder, and at the
same time a closing of the half nuts 157, 158,
with the result of equalising the pressure in the
cylinder and consequently permitting the drive
elther by hand, through the hand wheel 160, or
by the electric motor 156. If, on the contrary.
the half nuts 8T, 158 are opened by means of
the hand wheel 160, the communleation between
chambers 167 and 168 will be closed snd conse-
quently conditlons for hydraulle drive set up.

The parts will now be examined permittlng the
upward movement of the table 128. This up-
ward movement is ortained either with the elec-
tric motor or by hand.

The frame supporting the table 123 may move
with respect to the flxed support of the machine
by means of a screw 216 (cf. in particular Figure
4) fixed in the suppert and engaged by a nut 215
integral in height with the table carrylng frame
and driven In rotatlon by the helical wheel 214
actuated by the endless screw 213 (Figure 3)
keyed to shaft 200. This shaft 200 carries a
number of stepped gears 185, (96, 187, 198 and
189 freely rotatable on the shaft but which may
be coubled with it, each individually, by means of
a key 201 arranged in a groove of shaft 200 and
mounted at the end of a rod 202 sliding longitu-
dinally instde the shaft 280 and integral with a
grooved ring 203 driven by a fork 204 mounted
on a lever 192 pivoted to the axis 205, This fork
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is actuated by the bevel gear 206, 201, the rota-
tion of the axis carrying the conical wheel 207
being determined by a selector lever (Flgures 1
and 3) which may be set in a number of posi-
tlons corresponding to various positions of key
201 and consequently to various speeds of shaft
200.

The gears 195, 186, 197, 188 and 188 are in mesh
with gears 180, 181, 182, (83 and 184 keyed to
shaft (87 rotating in the case 188 and on which
are freely rotatable two hellcal wheels 181 and
183 meshing respectively with the endless screws
182 and (84. 'The endless screw 184 Is integral
with g gear (85 driven from wheel i88 integral
with the endless screw 182, The screw 182 lastly,
i1s driven by the electric motor 180 (Flgure 1). It
1s clear that owing to this transmission, the two
helical wheels 181 and 183 will rotate at different
speeds. These wheels 181 and 183 may be alter-
nately coupled to shaft 181 by the sliding key
186a integral with a ring (81’ driven by a fork
mounted at the end of a lever, the angular dis-
placement of which (Figure 4) is determined by
the bevel gear 210, 211, the wheel 21 ! being driven
by the selector lever 212 (Pigures 3 and 4) which
may be set into three different positions, two of
which correspond to the two différent speeds
given to the shaft (8T by the wheels 181 and 183
respectively, and the third, or neutral position.
corresponds to the nondrive of shaft 187 by
motor 180,

The manual drive is set up (Figure 3) by a
hand wheel 218 keyed to shaft 218 and a driving
pinion 228 in mesh with the gear 221 which is in
turn In mesh with gear 192, One will thus have
either a hand drive, provided, of course, that key
201 couples the shaft 200 with the gear 187,

Grinder-device jor the control of the machine-
wear indicalor

The grinder 56 (Pigures 3, 6 and 7) Is con-
tained in a case B3 serving at the same time a5 a
support for the wear indicator and for the device
for control of the machine. The case 63 com-
prises a full extension 64 (Figures 6 and 7) Atting
into & dovetailed groove 46a (Figure 3) of cage
46 of arm 48 for supporting the whole. On Figure
7, the spindle on which 15 engaged the grinder 58
1s supposed to he ended by a cylindrical part 67
instead of a cone 31’ as in Figure 4. With this
difference, the arrangements are exactly the
same, The grinder §6 (Figure 7) is Inserted bhe-
tween the flange 69 integral with the socket 68
coupled by a key to part 5T and flange 60 clamped
by the spacing member 61 and nut §2. The
whole is stopped (Flgure 8) by nut 63.

The device for automatically stopping the
grinder will now be described, assuming the
grinder 66 to be in the position shown on Figures
3,8 and 7. The grinder 1s adapted to cut grooves
232, 232’ (Figures 6 and 7) Into the job 68 held,
as already explained, on table 123 which, for this
work, moves rapldly upwards.

According to the invention, a feeler 230 (Fig-
ure 6) 1s used, in contact with the bottom of the
groove 232 and provided with a very hard Hlning
231 which thus remains tangent to the grinder pe-
riphery, The feeler 238, mounted with hard fric-
tion on shaft 234, normally forms one arm of a
bent lever pivoted in 234 and the other arm of
which earries s toothed sector 233 meshing with
the gear 235 driving the rack 286 sliding in the
groove 237. A part fixed to the rack 237 carrles
itself a small rack 238 meshing with pinion 238
which thus reecelves the angular displacements
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of feeler 230 (which are equal in amplitude to the
wear of the grinder) and transmits them on one
hand to the control device, and on the other to
the wear indicator referred to as s whole as 240
and shown more in detall on Figure 7. It is seen
that the axis 241 carrylng pinion 238 also carries
a gear 242 driving pinlon 243 which, over wheel
244, drives pinion 246 cut in the socket 248 to
which is keyed a needle 247, while another needle
248 1s keyed directly to shaft 241. The needle
248 (see Figure 5) reads hundredths of milli-
metres Inseribed on the dial 258, and needle 247
indieates full millimetres carrled by dial 251. It
is clear, without further explanations, that the
displacements of needles 241 and 248 measure
the amount by which the feeler 230 has pivoted
about the axls 234 or, more exactly, the emount
by which the working point of the grinder is be-
ing raised with increasing wear of the grinder,
sald rise comprising the upward motlion of the
job plus the wear of the grinder.

The control device will now be described, per-
mitting to determine in advance the depth of the
groove in order to stop the machine when the
required depth is attained. A feeler 258 (Figure
6) rests against a bar 267, the upward movement
of which {s integral with that of the table 123.
The toothed hub of this feeler drives the rack 259
sliding in a groove 260 and carrying along with
it, in its upward and downward movements, the
gear 280" rolling on the rack 236 (driven, as ex-
plained, by the feeler 281). This gear 280’ is
Integral (Figure 9) with a shaft 282 which, over
wheel 263 and gear 284, 286, drives the gear 289,
281 keyed to a full shaft 282’, The gear 287
drives, over the gear 288, 288, the needle carrying
socket 270 engaged on shaft 262°, 'This socket
carries, over an insulating ring 213, needle 272,
while shaft 262’ carries, also over an insulating
ring 275, the needle 274, These two needles (Fig-
ure 3), respectively indicating on a dial hun-
dredths and full millimetres, are constantly con-
nected electrieally with one another by means of
8 spring blade 278 integral with the needle 274
and sliding over a conducting ring integral with
the needle 212 (Figure 9).

The whole arrangement is enclosed in & case
271. In the case Is also arranged a base plate
218 on which is mounted an insulating support-
Ing disc 218, on the hub of which is freely rotata-
ble a gear 280 carrying, on one side, an insulating
ring 281 to which 15 fixed a conducting circle
282 in which 1s cut out a tongue 283 folded up
and carrying a platinated contact plece 284 pro-
truding over the dial (Figure 5) and with which
may come into contact the needle 272. On a
second Insulating disc 287 is rotatable a gear 286
supporting, over an insulating ring 289, the con-
ducting ring 280 In which is cut out the tongue
281 to which is riveted the platinum head con-
tact plece 282 which may come Into contact with
the needle 274 (see also Figure 5). The scale
division into hundredths of milllmetres, seen in
Plgure 5, is carried by dise 287, while another
dise 283 carries the full millimetre scale division.

The gears 280 and 288 may be rotated at wil
by means of the knobs 294, 295 (Figure 5) keyed
to shafts 296 (Figure 10) ecarrying gears 287 in
mesh with sald toothed rings. Blades or brushes
288, 298 (Figures 9 and 11) slide on the conduct-
ing rings 262 and 290 insulated from the case 271
and connect these rings, over a wire 380, to the
source of current, and, by a wire 381, to relays
actuating electric distant control devices far re-
versing the current or stopping the machine,
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It is clear that the rotations of gear 260°, de-
pending both upon the displacements of feeler
230 (through ihe mesh of this wheel with the
rack 236) and upon the movements of feeler 256
(by the rise of the shaft of this wheel under the
action of the rack 259), give a measure of the
depth of the groove cut by the grinder. It will
therefore merely be necessary to bring, by means
of the knobs 284, 285, the contacts 284 and 282
upon the scele divisions in full, tenths and hun-
dredths of millimetres, corresponding to the re-
quired depth, for stopping the meachine and, if
necessary, lowering the table 123 at the required
moment, due to the contacts successively set up
between the needles 272, 2714 and the correspond-
ing contact parts.

Deuvice jfor rounding off and correcting the
grinders

The device adapted for rounding off the new
grinders, i. e. giving them a first wear making
them perfectly round, or for maintaining all the
grinders at the same diameter when s number
of them are working together, consists (Figure 8)
in an auxiliary grinding wheel 300 pivoted on a
shaft 301 fixed in 8 bracket 302 pivoted to the
pin 303. The hub of the bracket carries a toothed
sector 304 meshing with screw 305 driven by the
knob 306. The spring 307 constantly urges the
auxiliary grinding wheel in the direction of push
so as to neutralize the various slacks. There is
further provided (Figure 5) a dial 306 and a free
needle 30% permitting the operator to determine
the position to be given to the asuxiliary grinder

300 at the mmoment it comes to act upon the ;

grinder. The grinder 56 rotating at low speed,
one will rotate slowly the knob 308 so that the
screw 305, acting upon sector 304, applies the
auxiliary grinder 300 against the periphery of
grinder 58 which, by its rotation, carries the lat-
ter round with it. Tt will be seen that the drive
only takes place upon contact, i. e. on the not
round parts of the grinder. The pressure exert-
ed by the auxillary grinder 300 and its lines 310
will crush the support of the grinding particles
and round off the grinder b6 or give its edzge a
required shape.
Periscope

The machine 1s fltted (Figures 5 and 7) wlth .

a periscope 320 provided with mirrors 321 and
322. The job &4, Invisible inslde lts casings, may
be followed, during work, in mirror 321 in which
it formis an image. The Job may also be 1umi-
nated by any suitable source of light.

Surfacing device

The machine may be fitted (Figure 12) with
a multiple grinder 325 for effecting surfacing
jobs by means of crossed lines. For this, the job
326 will be fixed on the table 123 which is set into
a rapld to and fro motion according to the ar-
rows 32T and 320, while the grinder carrier 828,
driving the grinder over a bevel gear 331, moves
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according to the arrows 332 and 333. Other
sorts of perpendicular drives may of course be
used instead of the bevel gear. The machining
obtained In thls manner shows crossed or si-
nusoidel lines, the slope of which depends on the
speeds of table 123 and slide 471 respectively to
one another. This method permits to obtain very
plane surfaces, since correction of the grinder it-
self will be effected over the whole surface of the
job.
Operation

The operation of the machine will be described
by way of example in the case where the grinder
is mounted on the secondery spindle, in the po-
sition shown in Flgure 3, and where it is desired
to cut into the job 64 grooves 232, 232’ of a pre-
determined depth. The job is fixed to table (23.
By means of the knobs 294 and 285, the operator
sets the contacts 284 and 264 onto the desired
scale divisions corresponding to the required
depth of the grooves. Table 123 is then Ufted by
means of the hand wheel 218 until the job 64
reaches the grinder. The operator then lowers
the feeler 256 mounted with hard friction on Its
axis, so that the needles 274 and 272 are in the
Zero position. He then places the bar 257 exactly
1n contact with the feeler 256, the bar being
mounted on a not visible slide permitting to move
it relacively to table 123 while coupling it to the
table in vertical movement. The wear indicator
has on the other hand been brought to zero by

- acting upon lever 311 (Figure 5), so that the rack

238 (Figure 6) strikes against the stop 312. By
acting lastly on knob 313 (Figure 8), the rack
314 (Figure 6) is lifted, displacing the whole ar-
rengement and bringing the feeler 230 tangent
with the grinder.

The various motors are then started by actuat-
ing the contacts 316, 317, 316, 318 and 320 (Fig-
ure 2), The grinder 56 is set in rotation, slide
47 takes a rapid to and fro motion, while motor
180 lifts the table 123 with the speed required for
scraping out work,

As the work goes on and the grinder conse-

“ quently penetrates into the job 84, the feeler 230,

gradually lifted by the bottom of the groove ac-
cording to the wear of the grinder, actuates the
needles of the wear Indicator over the rack 238.
At the same time, the bar 257 lifts the feeler 266

' acting upon the rack 258. This motion is trans-

mitted to the needles 2712 and 214 over the rack
259 and wheel 260°, the angle of rotation of 200’
being decreased by an amount corresponding to
the wear of the grinder due to the differential
rolling of 260’ on the rack 2386.

As soon as the needles 272 and 274 come In
touch with the contacts 204 and 282, i. e. when
the grooves have attained the required depth,
the machine is stopped. It Is then merely neces-
sary to reset the various apparatus to zero for
effecting a new operation.

EUGENE FOUQUET.



