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Published June 15, 1943

Serial No. 420,312

ALIEN PROPERTY CUSTODIAN

MACHINES FOR MANUFACTURING ROTA-
TION OR REVOLUTION BODIES

Eugéne Fougquet, Clermont-Ferrand, France;
vested in the Alien Property Custodian

Applieation filed November 24, 1941

The object of the present invention is to pro-
vide & method and a machine for machining ro-
tation of revolution bodies, and particularly for
manufacturing the ribs of air-cooled aviation
engine cylinders.

At present, the machining of the ribs of air-
cooled engine cylinders is effected by simple or
multiple lathe tools, This method, however, Is
long and costly. Furthermore, large difficultles
are encountered during the machining, due, on
one hand, to the comparatively short distance
between adlacent ribs, and, on the other, to the
reduced thickness of the cylinder walls. Besides,
the steels used for making the cylinders are spe-
clally treated for increasing thelr hardness, so
that the cutting tools will frequently break and,
even If the greatest precautions be taken for the
machining operation, the later will always be
lengthy and dellcate.
that it ig impossible to make the distance be-
tween adjacent ribs as small as desirable since
it 1s impossible to reduce the width of the tools
below & given value without further increasing
the risk of breaking the tools.

The present invention has the object of reme-
dying these drawbacks. It provides a very rapid
and precise machining while the distance between
adjacent ribs may be made smaller as has
been possible up to the present.

The method agcording to the invention con-
sists In effecting the machining of the ribs by
means of multiple grinders consisting in ele-
mentary grinders spaced from one another by
& number of spacing members and arranged on
the same axis.

The method is further characterised by a con-
tinuous or non-continuous grinding of the grind-
ers themselves, effected on the machine carrying
the grinders.

To this effect, the machine according to the
present invention comprises a multiple grinder
at least, accompanled by a corresponding device
adapted to erind the grinder Itself and hereafter
called the grinding device, the axis of which is
parallel to the grinder axis, the grinder and
grinding device being movable on the machine
frame so that they may be moved towards or
away from one another.

In a practically advantageous embodiment, the
machine comprises two multiple grinders or
grinder sets, called the primary and secondary,
acting on elther side of the cylinder on which
the ribs are to be formed, simultaneously or in
succession, and assoclated each with sultable
grinding or forming members. The primary and
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secondary grinders have in principle different
diameters and one may use as secondary grind-
ers the primary grinders after they have been
partlally worn out.

The movement of the grinders, both the main
grinders and those of the grinding members, to-
wards or away from one another, the variations
in the speed of rotation of the maln grinders
and of those of the grinding device in accordance
with the sequence of operations to be performed
may be obtalned in principle automatically by
means of electromagnetic relays actuated by
checking members supervising the execution of
the job.

The machine Is preferably designed in such a
manner that said checking members will come
to action only when the job they supervise is near
its completion.

The machine may further comprise s servo
hlocking device, movahle perpendicularly to the
cylinder and grinder axes and comprising the re-
quired parts for clamping and freelng the parts
maintaining in place the cylinder, the grinders
and the grinding devices.

Several other characteristics of the machine
will appear from the following specification re-
lating to two embodiments chosen by way of ex-
ample and represented on the joined drawings,
in which:

PFigures 1 to 6 refer to a first embodiment,
which is particularly simple and non-automatic.

Figure 1 Is an elevation with section along the
line I—TI of Figure 2 and with the suppert par-
tially torn away.

Figure 2 is a plan view corresponding to the
preceding figure, with a section along the line
TI—II of Flgure 1.

Figure 3 Is a detail showing in elevation a mov-
able head stock, .

Figure 4 is a section along the line IV—IV of
Figure 2.

Flgure 5 Is & partial plan view with a sectlon
at an enlarged scale, showing more particularly
the mounting of the cylinder to be machined, the
multiple grinder and the mounting of the grind-
Ing device.

Figure 6 is an elevation corresponding to Fig-
ure 5.

Figures 7 to 15 refer to a second machinc oper-
ating automatically.

Figure 7 is a general elevation, in front view.

Figure 8 Is a rear view without the protecting
cover.

Flegure 9 is a Iongltudinal section showing the
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casings for the mechanisms driving the various
carriages.

Figure 10 is a transverse section through the
points A—B—C--D—E-F G and H of Figure
9, showing the cylinder carrying and primary
grinders carrying spindles in section.

Figures 10a and 10b concern detalls of a free-
wheel bearing of one of the driving motors.

Figures 11 and 1la are diagrammatic eleva-
tions for explalning the operatlons of the cams
associated with the control members.

Figure 12 shows at a larger scale a detail of
a part of Figure 8, certaln parts being left away
for permitting a better understanding.

Figure 13 is a sectional elevation perpendicular
to Figure 12.

Figure 14 shows in detail, at a larger scale, a
part of Filgure 8, and

Figure 15 shows, also at a larger scale, a de-
tail of the right hand side of Figure 9.

In Figures 1 to 6, the machine comprises a
main frame 401 on which a carriage 402 is mov-
able longitudinally., On this carriage is mount-
ed a motor 483 which may drive the shaft 404
or cylinder carrying shaft. The rotatlon is ob-
tained by means of a gear 408 keyed to the shaft
404 (Figure 1), a gear 409, a gear 410 and a gear
411 keyed to the same shaft, and of a pinion 412
keyed to the shaft of motor 403. The whole
mechanism is protected by a casing 4i3.

On the shaft 404 is centered the cylinder 427
to be machined, the centering belng effected (Fig-
ures 2 and 6) by cones 405, 407 locked by a nut
405 screwed on a thread of shaft 404.

The shaft 404 is supported on one hand by a
fixed head stock 425 fixed to the carriage 402,
and on the other hand by a movable head stock
424 (Figures 1, 2, 3), the lower part of which is
provided with a dovetail groove and movably
mounted on a correspondingly formed rib 423 ar-
ranged transversely on the carrlage 402. This
movable head stock 424 may thus be moved to-
wards the outside for allowing the cylinder 427
constituting the job to be Inserted on the shaft
404. A screw 428 is provided for blocking the
movable head stock 424 in the required position.

The longltudinal movements of the carriage
402 are obtained by means of a rack 417 blocked
to the carriage by the screw 418 (Flgure 1) and
meshing with the pinion 416 keyed to shaft 420
which 1s mounted in the bearing 422 integral with
the frame 40i. The shaft 420 is actuated by
means of the hand-wheel 421. The frame (Fig-
ure 4) carries a projecting rib 415 of dovetail
form, on which 1s movable a carriage 402 fitted
with a corresponding groove 414.

On the frame 401 of the machine and towards
the middle of the latter are marginally arranged
bearings 428, 429 for a shaft 430 carrying the
multiple grinder indicated as a whole by 43i.
The bearing lids 428, 429 are hinged to the corre-
sponding parts for facilitating a dismounting of
shaft 430 and displacement of the grinder 43i.
The grinder 431 consists In a series of grinding
elements 431a separated by spacing members 432,
the diameter of which is such that they do not
hinder the grinding of the grinder itself op to the
extreme limit. A spacing bushing !s provided in
434 on the shaft 430, and the grinders 43la and
spacing members 432 are engaged alternately on
a hub 436 keyed to the shaf{ 430, a threaded ring
435 screwed on a thread of shaft 430 maintaining
the whole arrangement in pesition. The rota-
tion of shaft 438 1s obtained by means of a single
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or multiple belt 438 driven by a motor 439 fixed
to the base plate of the machine.

The frame 401 further comprises a second car-
riage, or grinding carriage 440, to which is fixed
a motor 441 driving over a belt 442 g shaft 443
carrying the grinder 444 of the grinding device,
This grinder consists in a pile of steel discs adapt.
ed for grinding the multiple grinder 831, The
shaft 443, together with shaft 404, is carried on
one hand in a fixed head stock 445 integral with
the carriage 440, and on the other hand in a head
stock 446 which {s movable in a transverse direc-
tion with respect to the movement of the carriage
440 on the frame 401.

The gulde of carriage 440 comprises a longi-
tudinal greove 448 in which is movable a nut 449
integral with the carriage 440 and engaging the
thread of a shaft 450 carrying a pinion 451 mesh-
ing with another pinion 452 keyed to a threaded
shaft 453 parallel! to shaft 450. The shaft 453
carries a thread engaging a nut 454 movable only
longitudinally in the groove 4{6 in which is also
movable the rack 417 of carriage 402. The nut
454 forms a stop for the carriage 402 as will be
Indicated further below. On the outer end of
shaft 450 1s mounted freely a worm wheel 45§
which may be coupled to the shaft 450 by a bush-
ing 458 angularly coupled with the shaft 450 with
which it may be moved along. The bushing 458
is provided with a control hand-wheel 459. The
worm wheel 456 meshes with a screw 460 moved
by hand through the means of hand-wheel 461.

The operation of this machine 15 as follows:

After fixing the cylinder 427 to be machined
on the shaft 404, the various motors are started
up and, by acting upon the hand-wheel 421, the
carriage 402 1s progressively moved towards the
multiple grinder 431, This movement is Iimited
by the nut 454 forming a stop. After machining
8 cylinder 427, the latter is taken off the machine
and replaced by another. Before effecting a hew
grinding, the grinder 431 itself is ground. For
this, the hand-wheel 481 is actuated in order to
approach the carriage 440 to the grinder, the
grinding wheel 444 then effecting the desired
grinding, It will be noted that the displacement
of carriage 440 has set up a movement of the stop
454 by the same amount but in the opposite direc-
tlon. Under these circumstances, it is possible to
effect a perfectly precise grinding of the cylinders
since the grinding will be ended each time the
carriage 402 strikes agalnst the stop 454,

The uncoupling of the worm wheel 456 by means
of the bushing 458 permits to move the grinding
wheel 444 back by acting upon the hand-wheel
458.

One will now describe the automatic machine
shown on Plgures T o 15.

This machine comprises essentially, on the
frame |, the following parts suitably cooperating
for machining a cylinder 15;

A set of primary grinders 21, or primary mutti-
ple grinder,

A set of secondary grinders 126, or secondary
multiple grinder,

A wheel 52’ for grindirg or shaping the primary
multiple grinder, and

A wheel 112 for grinding or shaping the second-
ary multiple grinder,

For describing the various devices ensuring the
required cooperations, one will first examine the
various carriages (cylinder, primary grinder, sec-
ondary grinder and gtinding whee] carrying car-
riages) and the parts they carry, and thereafter
the contrel] parts, the devices used for accounting,
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when moving the grinding wheels, for the wear
of the grinders, and lastly the servo blocking de-
vice.

Cylinder-carrying carriage

This carriage 3 (Figures ® and 10) moves lon-
gitudinally in a dovetall groove 2 provided in the
main frame { (Plgure 10>. The carrlage is pro-
vided with a bore In which is arranged the spindle
4 rotating on one hand in the bearing § and on
the other hand in the bearings 6 and 1,

This spindle 4 receives the cylinder 15 to be
machined and maintained in place by & split
socket 18 engaging a conical support 1T and actu-
ated by & nut 18. The latter recelves its longi-
tudinal movement from a screw 19 integral with
an apertured plate 20.

The rotation of spindle 4 i5 obtained by means
of the bevel wheel 8 meshing with pinion 9 which

is keved to shaft 10 provided with longitudinal =

grooves and coupled by means of keys I, in ro-
tation with the sliding socket 12 which recelves its
motion from the helical wheel 13 driven by the
motor 14 driving a gulde-screw not visible on the
drawing. It is clear that owing to this slidable
drive, the vertical distance between the spindle
4 and the shaft of motor 14 may be varied at will.

The longltudinal displacements of the cyllnder
carrying carriage 3 are obtained, with two differ-
ent speeds, in the following manner (Figure 9):

On the shaft of an electric motor 68 Is keyed a
plnion 69 meshing with a gear 10 on the shatt of
which are arranged a pinion 12 and a gear 13
(Figure 13). The pinion 12 mesheg with a larger
gear T5. The gear 13 meshes with a gear 14 of
same size. The gears T4 and T5 are both keyed
to the tangent screw 61 (Figure 15) meshing with
the two-plece pinion 16 provided with a slack ab-
sorbing device of a known type, such as that
shown by way of example and comprising two
toothed half rings 11 and 16, the half ring ¥6
forming a nut 8% on shaft 86, and the half ring
171 being pivoted on T8 and permitting to take up
the slack by means of the bolt T8 and coll spring
80 which may move the two toothed half rings 17T
and T8 by an amount equal to the slack existing
in the thread of the tangent screw 81,

It is clear that the transmission from motor

68 to pinion 16 may be effected at two different

speeds according as to whether it is performed
over the wheels 72 and 15 (low speed), or over
the equal wheels 13 and 14 (high speed). The
speed is determined in a known manner by a slid-
ing dog clutch 82 coupling either wheel 12 or
wheel 13 with the corresponding shaft, the move-
ments of the dog clutch being obtained by means
of a fork 83 fixed on the shaft 84 and actuated
in a known manner by &n arrangement of elec-
tromagnets which has not heen shown for sim-
plicity.

The endless screw 86 is coupled by a cone with
a support 87 fixed to the carriage 3 by screws
89 and 90.

Primary grinder carrying carriage

Like the cylinder carrying carriage, this car-
rlage %0 moves in the dovetail groove 2 ol the
main frame (figure 10), The bore of this carriage
receives the spindle 28 revelving In the ball bear-
ings 29 and held axially by thrust bearings 30.
The spindle 28 carries a thread 2T on which {5
screwed the hub 22. This hub 22 Is fitted with
a primary multiple grinder 2t arranged between
a fixed flange of the hub 22 and a movable flange
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23, the individual or elementary grinders being
clamped by means of a washer and the toothed
nut 25, this nut also carries slots 28 for blocking
the whole on the thread 21.

The other end of spindle 28, carried by a
support 32 through the means of a ball bearing
33, carrles a pulley 31 on which passes a belt
34 which is also passed over the pulley 3la.

The drive of spindle 28 is effected either at
a high speed or at a low speed by the motors 35
and 41 (figures 8 and 10). The shaft 36 of
motor 88 (flgeure 10) is coupled In rotation, by
means of a key, with pulley 3ia. The shaft 36
carries ah extension 37 rotating in the free-wheel
rollers 38 shown in detail In figures (0 and i0b.
The outer rolling path 38a is coupled in rotation
with the socket 40 {o which Is keyed the ring 39
driven by the endless screw 42 driven in turn by
the motor 41. Normally the extension 37 driven
by the shaft 39 rotates In the bearings 38, but
when, owing to the starting up of motor 41 and
to the slowing down of motor 35, the ring 38
tends to rotate faster than the extension 37, the
rollers 38b are locked in thelr casing thus caus-
ing the extension 37, shaft 36 and pulley 3la
to be driven by the motor 41 which is the low
speed motor.

In order to permit & tigshtening of the belts
34, the motors 85 and 41 (fizures 8 and 10} are
fixed to a general support 43 which may be moved
by the screws 44, 4% driven together by the end-
less screws 46 and 47 acting upon the nut form-
ing pinions 48 and 49.

Secondary grinder carrying carriags

This carriage 92 (figure 9 carrying the sec-
ondary multiple grinder (28 mounted on the
spindle 125 rotating, owing to the bearings 124,
in the bore 123, is movable longitudinally on the
cylinder carrying carriage 3 by means of a slide
93 at the end of which ¥s fixed the slack absorb-
ing nut 94. The nut 94 may recelve a longitu-
dinal movement from a serew 95 rotating with-
out longitudinal movement in the bearings 91
and 98 held in a supporting bearing 98 which is
fixed In a suitable manner to the carriage 3.
‘The axis of the screw 95 is extended by a grooved
shaft 98 (fiure 15> which may be driven In rota-
tion by pins 100 and (01 with slack absorbing
devices by partial rotation. These pins are in-
tegral with the hub 102 of the pinion-nut 103
formed by two pileceg like the pinion-nut T8 and
similar to the latter. This pinlon 1s in mesh with
the screw 104 driven by a screw gear (05 of a
known type driven itself by a motor 106 fixed to
the main casing 107 {see figures 8 and 9. .

The rotation of the grinders 126 carried by
the secondary grinder carrying carriage 92 is ob-
tained as follows: (figure 8):

On the spindle carrying the multiple grinder
126 is fixed a pulley 127 connected by a belt 128 to
a driving pulley 129 which may be driven at two
diiferent speeds, as described for motors 35 and
41, either by motor 130 (high speed) or by motor
131 driving the screw gear 132 (low speed). The
connection of the motor group 130 and 131 with
the secondary grinder carrying carriaze 92 is ef-
fected by an extendable connecting rod 1383
formed of two parts, one Integral with the motor
flange 130 and the other with the carriage 92.
Gulding studs 38, 136, prevent both parts of
the extendable connecting rod to play transversely
with respect to one another, and a screw with
opposed threads (34 permits-a more or less thor-
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ough tighlening of the belt 128. This extend-
able connecting rod {33 urges the motor group
13¢, 131 into the one or other directlon accord-
ing to the relative motion of the cylinder carrying
carriage 3 and the secondary grinder carrying
carriage 92. The motor group 130, 131 is, In-
deed, pivoted to the shaft 137 resting on one hand
in a bore of the frame f and on the other hand
on a overhung table 138 fixed to the suppert
138.
Grinding carriages

There are two such carrlages: the grinding
carriage 52 for the primary grinders and the
grinding carriage 108 for the secondary grinders.

The grinding carriage 52 for the primary grind-
ers moves longltudinally with respect to the pri-
mary grinding carriage 50 by means of a slide
51 provided in this carriage. The grinding car-
riage carries the grinder 52’ kKeyed to the shaft
53 houssd in its bore 54. The movements of the
primary grinding carriage 52 with respect to the
primary grinder carrying carriage 50 are obtained
as follows:

The carriage 50 in integral with a support 1i5a
in the conical bore of which is blocked by the
nut 162 the cone forming-the end of a screw
55 engazing with a slack absorbing two-plece
nut 58, 51 forming a pinion with helicoidal teeth,
similar to pinion 76 already descriked. The hut-
pinion 56—57 is driven by a tangent screw 58
which may be rotated either by a high speed
motor 59 or by a low speed motor 60, correspond-
ing to two different speeds for the motion of the
grinding carriage 52 with respect to the primary
grinder carrying carriage 50,

For the high speed, the pinion 62a keyed to the
shaft of motor 59 drives the gear 65¢ mounted on
shaft 68z which rotates in turn the wheel 6Ta
keyed to the same shaft 66z and driving at the
same speed the wheel 682 keyed to the shaft of
the tangent screw 68,

For the low speed, the screw 64 keyed to the
shaft of motor 60 drives tangentially the wheel
65 on the shaft of which is keyed the wheel 67
driving in turn the wheel 66 mounted on the
shaft 66a, whence the motion is transmitted as
before, over 6Ta, to the wheel 68z and to the
tangent screw 58. For passing from one speed

to another it is therefore necessary that the cou- |,

pling of shaft 66a be transferred from one of the
wheels 69%a (high speed) and 66 (low speed) to
the other, This is obtained in a known manner
by means of a slide gear actuated by a fork mov-
able on the axls 63 and actuated by two (not
shown) electro-magnets arranged one in front,
the other at the rear and supplied with current at
the required moments.

The secondary grinding carriage (08 carrying
the grinder 112 fixed to shaft 114 arranged in the
bore 110, is movable longitudinally, by means of
a sultable slide, on the secondary grinder carry-
ing carriage 92,

The motion of carriage 108 with respect to car-
riage 92 is obtalned as follows:

The carriage 109 carries g support |15 provided
with a conical bore in which {s inserted a cone
114 blocked by the nut 116. The cone |14 forms
the end of a screw |13 engaging a nut-pinion 117,
118 similar to the nut-pinion 16. This nut-pinion
is driven in rotation by the screw 118 driven in
turn by a worm gear 120 and a rocking motor 121
plvoted to the machine frame (see Figure 8).
This motor drives thie group, whatever its posi-
tion, by means of a grooved slide 122, 122¢.
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Checking members

The supervision of the machining operations is
effected by means of feelers actuated only when
the various operations to be checked by them are
about to be ended. Two such feelers will be de-
scribed here by way of example, although they
may be provided in any desired number.

The two feelers are indicated respectively by
140 and (41 (see Figures 7, § and 9). They are
both keyed on a common shaft 148 mounted in a
casing 147 fixed to the cylinder carrying carriage
3. On the shaft (48 1s also keyed the gear 149
meshing with pinion 150 integral with wheel 51
driving pinion 152 on the shaft of which is keyed
a rotating disc of Insulating material carrying a
conducting segment 154 which closes or opens a
circuit, according to its position with respect to
the contact blades corresponding to the terminals
155, 155’

On the primary grinder carrying cerriage 58 is
fixed a guide 146 In which is slidable a cam (45
carrying a eroove 144 engaged by a stud 143 of
a protection lever 142 integral with the feeler
140. The cam 145 may come to strike against the
casing 141.

The feeler 141 is integral with the protecting
lever 156 resting on a cam |87 slidable in the
gulde 158 fixed on the secondary grinder carrying
carriage 92. The cam (57 may also come to
strike, by one of its ends, against the casing 147.
The other end of the cam 151 may act as a stop
for a feeler 158 through the means of an inter-
mediate part 280, the mounting of which will
be explained later.

The feeler 159 is provided with a rack meshing
with a pinion 160 Integral with the gear 161 driv-
ing the pinion 162 integral with the gear 163
driving, through the means of & pinion, the in-
sulating disc 164 provided with a conducting seg-
ment (8% cooperating with the contact blades
connected to two terminals of a circuit, these two
terminals occupying different positions with re-
spect to the segment 165 according to the posi-
tion of the rack feeler 1§9. ‘The movement of the
latter, at the other end of the cam 57, is limited
by the adjustahle stop (66.

Devices for taking into eccount, in the motion of
the grinder carrying carriages, the wear of the
grinders

It is clear that the movements of the grinder
carrying carriages with respect to the corre-
sponding multiple grinders must be s0 much
greater as the wear of the grinders increases.
This is obtained by llmiting the movements of the
grinder carrying carriages by means of adjustable
stops and displacing said stops automatically in
terms of the wear of the grinders.

In the case of the primary grinder carrying
carriage 52, the amplitude of its displacement is
determined by the movement of the cylinder
carrying carriage, since it is the cylinder carry-
ing carriage and not the primary grinder car-
riage that moves during the work.

An adjustable support 16T is flxed by screws
168 on the cylinder carrying carriage 3. 'This
support (see particularly Figure 12) comprises a
slack absorbing nut 170 in which is screwed the
feeler 169 carrying a not threaded extension 171
in which is formed & longitudinal groove 172
adapted to receive a (not visible) key of a ratchet
113 provided with a pawl IT3a. It will he seen
that the ratchet 173 is coupled In rotation with
the feeler 169 and permits a longitudinal motion
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of the latter, The ratchet 113 1s arranged be-
tween the arms of a bracket 1714 fixed to the
machine frame by screws 116. This bracket also
carries two parallel bores 110, 119 in which is
movable the shaft (80 pivoted on the other hand
in the supports i81, 182 fixed to the carriage 3.
To shaft 180 are keyed the support 1130 of pawl
1134 and lever 183 carrying an inclined place 181a
on which a roller 1830 may roll, the threaded
shaft 183¢ of which engages a dovetall slide of
frame |, in which moves a slide 182 carrying on
the other hand a stop 183 cooperating with the
feeler 188, The slide 182 further carries a rack
1864 (Figure 8) meshing with a gear 186 without
slack, driving the rack 187 fitted with a stop and
sliding Iin the supports 188, 188 fixed to the
machine frame I,

The primary grinder carrying carriage 52 fur-
ther carrles a caslng 180 called the amplifying
casing, traversed by a feeler 192, This feeler is
provided with a rack 193 meshing with pinion
194 belonging to the wheel 185 which {s In mesh
with pinion 196 driving, over another gearing, the
insulating disc 197 to which 1is fixed the conduct-
ing segment 198 cooperating with the contacts of
terminals 199 and 200,

The operation of the whole device is easily
understood:

As the wear of the grinder increases, the cylin-
der carrying carriage 3 must come, for its work
closer and closer to the shaft of the primsary
grinder 21. 'The shaft (80, carried along by car-
riage 3, accordingly moves over a larger distance
with respect to the frame, the incline 191a ad-
vances with respect to the roller 183b and comes
to roll over it. The lever 183 Is thus rocked
and rocks in turn the shaft (80 and the support
113b of the roller. The roller 1713z causes the
wheel 113, and with 1t the shaft [Ti, to rotate.
The threaded feeler 169 is thus moved with re-
spect to the support 1681 and consequently with
respect to the carriage 3. This move s trans-
mitted, in the opposite directlon, through slide
182, from wheel 186 to the stop 18]1. Thus, it
is seen that the length of path of feeler 192,
determining the length of the displacement of
the carriage, has been increassd.

Concerning the motion of the secondary grind-
er 112, its adjustment 15 obtained as follows (Fig-
ure 14):

The intermediate part 280 is integral with a
rack meshing with a gear 284 mounted on a shaft
28ia held by an extension 2815 belonging to the
guide 188 of the secondary grinder carrying car-
riage. The wheel 101 {5 in mesh with a rack
i5Ta of the slide-cam (57.

As the wear of the secondary grinder 126 In-
creases, its carriage will come, during operation,
closer and closer to cylinder 16. TUnder these
gireumstances, the casing 141 will repel the cam
157, which, through rack I15Ta and wheel 281,
moves the intermediate part 280 in the direction
of arrow 5. The effect i3 the same as if the
cam 151 had been shortened, with a correspond-
ing increase in the stroke of feeler 159.

Serve blocking device

This device serves the purpose of clamping
the cylinder and grinders in position on the var-
ious carriages and comprises & support 201 fixed
to frame | by bolts 202 (Flgure 7 to 10). The
support carries & socket In which 1s engaged
the cantilever pivot 203 carrying the plate 204
on which is mounied the motor 204z, The cas-
ing of this motor Is integral with a bevel gear

10

20

25

30

35

40

60

(1]

70

6

5

casing 205 for transmitting the motor drive to
the horlzontal shaft 206. The latter carries a
pinion 207 (Figure 10) meshing with a bevel
wheel 208, in the hub of which is slidable a
grooved shaft 209 driven in rotation by the bevel
wheel 208 by means of Keys 2i0 integral with
the hub. The hub liself is rotatable in the bear-
ing 211 of casing 212 (Figures 7 and 10). The
casing itself forms a slide on the cantilever bar
242,

The casing 212 carrles an outer thread on
which is engaged the Inner thread of a nut-
casing 219 fitted with a lateral extension 222
in which is mounted the screwing and unscrew-
ing shaft described below. The pitch of the
thread carried by the nut-caslng is such that
one half revolution of this casing causes the
screwing and unscrewing shaft to rise or sink by
an amount corresponding to the vertival dis-
tance between the axls of the cylinder spindle
and the axis of the primary grinder carrying
carringe spindle. It has been found indeed that
this slight displacement of sald axes with respect
to one another is favourable for certain jobs.

The nut casing 219 may occupy two positions
diametrically opposed with respect to casing 212.
To this effect, an outer flange of the nut-casing
calries two conical apertures 229, 221 into which
may penetrate a locking bar 213 movable In a
perforation of casing 212. Thig locking har car-
ries a rack 214 meshing with & gear 215 actuated
by & control lever 216. A not shown spring urges
the lock into downward direction. It is clear,
that by acting upon lever 218, the lock 213 may
be pulled clear from aperture 220, after which
the casing 219 will be moved over half a circle
with respect to casing 212 and the lock 213 per-
mitted to return into the aperture 221.

The cylinder carrving extension 222 hag an
outer dlameter which is slightly smaller than the
inner diameter of cylinder 8, in order to permit
an easy appllication of the latter on the former.
The exiension containsg a bearing 223 on which
rests & ring 224 provided with a shoulder, carry-
ing the ball thrust bearing 225 and receiving
the push of spring 226, this spring resting on
the other hand on a collar 227 of g slotted driving
bushing 229 which is brought to mesh, by spring
228, with the hub 229 of a gear ring 230 meshing
with the conical pinion 231 keyed to the end of
shaft 209. The wheel 230 rests on the thrust
bearing 232 held by the ring 233,

The hub 229 is engaged by & hollow shaft 234
grooved on the outslde. The grooves of this
shaft cooperate with corresponding inner grooves
of the hub so that the shaft 234 is driven In
rotation while being freely slidable longitudinally
and may be pulled or pushed at will by the
operator,

At one end, the hollow shaft 234 carries a
plate 236 provided with pins 236 which may en-
gage in apertures 20 of bushing 19 mentioned
above. At the other end, the shaft carries a
ring forming a key 237 for slackening the thread-
ed hubs of the primary and secondary grinders,
and also of the grinding wheels. The hollow
shaft 234 further contains a hexagonal key 228a
driven in rotation by the shaft.

In Figure 10 it may be seen how the operator
may pass form the tightening of slackening posi-
tien for the ecylinder, to the position for tighten-
ing or slackening the grinder. For this, he wiil
exert a pull on shaft 234 in order to disengage
the pins 236 from the apertures 20. He will
then act upon the lever 1§ for disengaging the
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lock 213 from the bore 220, after which he will
rock the whole arrangement In order to bring
the ring 237 into the position occupied by the
disc 235 and vice-versa. It is then merely nec-
essary to push the ring 237 in 4 manner that its
slots engage the slots 26. Once this coupling
effected, the hexagonal key 228¢ is pushed to
engage a corresponding housing provided at the
end of the grinder carriapge spindie. The oper-
ator will then start the motor 204¢ which,
through the transmission described above, will
drive the hollow shaft 234 in the unscrewing
direction. As soon as the grinder 21 iz slackened,
the operator takes off the ring 237 and inserts
in its place the primary grinder 21.

On the rectangular cantllever 242 is longitudi-
nally movable, as Indicated, the slide constituted
by casing 212 (Figure 7). To this effect, the
slide comprises rollers 260, 261 and 262, 263 which
may roll in longitudinal V-shaped grooves formed
oh the bar 242 (see Flgure 10). A (not shown)
brake, actuated by lever 259, permits to stop the
slide In any desired position of the length of bar
242,

The bar 242 1s normally maintained in operat-
ing position by a support 244 (Figure 10} fixed to
a protecting cover plate 245. One may also rock
this bar about the pivot 203 in order to bring it
outside of the operating fleld. PFeor this, It is only
necessary to act upon the lever 236 locking the
bar, integral with the shaft 239 plvoted in the
support 244 and receiving the bolt 24f which
malntains the bar 242 in a housing provided in
the support 244,

The protecting cover 245 is screwed to the frame
I and comprises a sliding door 246 balanced by
a counterweight 241, 248 hung to the cables 249
passing over pulleys 250.

Inside the protecting cover are arranged (Fig-
ure 7) cooling coils 253, 255, 257, 259 connected by
hose to a source of liquid and controlled by valves
252, 254, 259, 253.

For permitting the operator a constant control
of the varlous parts of the machine, the frame
has been provided with a desk fitted with all the
switches and other control gear necessary for fol-
lowing the operation of the machine.

For effecting the varlous adjustments necessary
in operation, & number of hand-wheels 210, 271,
272, 213 have been provided, keyed to the re-
quired shafts, acting through the levers 274 and
2715 (Flgure 7) onto the dog clutches and thus
permitiing an actuation by hand of all the parts
of the machine.

Operation of the machine

The operation of the machine will be described,
by way of example, in the particular case where
it is used for machining ribs, with successive oper-
ation of the primary and secondary grinders, and
where the feelers 140 and i41 serve respectively
for checking the work at the bottom of the grooves
and on the outside of the ribs,

Supposing the cylinder 15 and the multiple
grinder 21 occupy the positions shown in Flgure
4, the operator first of all rocks the cantilever 242
out of the machine field, after having set it free
by acting upon the locking lever 238. He then
closes the Aap 246 and thereafter performs the
necessary adjustments.

For well understanding this adjustment, one
should refer to Flgures 11 and 11z. On Figure 11,
the parts have been shown In the position to
which they are brought for adjustment, i. e. in
which the grinder 21 1z tangent to the cylinder
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i6. The pin §i43 of the protecting lever 142 lies
in the lower stralght part of the groove 144 of cam
145 slidable in the supporting carriage 50 of the
primary grinder carrer,

The operator then chooses a gauge having for
instance 0.5 mm less than the depth of the ribs
to be obtained, and places this gauge between the
casing 147 and cam 146. He then moves the cam
145 towards the easing 147 until casing and cam
are hoth In contact with the gauge. The work is
then started, Towards the end of the work, the
parts occupy the positions of Figure 1lla. The
pin 143 has attalned the upper horizontal part of
groove 144, As Iong as the pin 143 remained in
the slanting part of the groove, the protection
lever 142 maintained the feeler 140 at a certain
distance from the job to be checked, thus being
protected during the greater part of the work of
the primary grinders. When the work of the
primary grinders Is about to be ended, 1. e. when
the depth of the grooves between ribs is equal to
the distance AB, the pin 143 is no longer retained
and the feeler 140 comes into contact with the
place of work of the grinders.

After having adjusted the mutual positions of
the sliding cam 145 and casing 147, the machine
is started up. The sector (54 touches the blades
155’ and thus establishes the circults in such a
manner that the primary multiple grinder rotates
at high speed and that the cylinder carrying car-
riage advances at low speed,

When the amount of machining performed is
such that the feeler 140 will attain the required
positlon, the insulating disc 183 will have moved
by such an amount that the conducting segment
leaves the blades of terminals 165’ and comes in
contact with the blades of terminais 185, with the
following results:

1. The current in motor 68 is reversed, while
under the action of the sultable electromagnet
the sliding gear 82 is simultaneously brought Into
the position corresponding fo high speed. The
carriage 3 consequently moves back, rapidly clear-
ing the primary multiple grinder,

2. The motor 106 is supplied with current in the
directlon corresponding to an advance of the sec-
ondary grinder carrying carriage 92 over the car-
riage 3, so that the secondary multiple grinder
comes to action on the cylinder. The secondary
grinders will for instance round off the apex of
the ribs, This operation s checked by the feeler
{41 of the protecting lever 156, the duty of which
is, eimilar to that of the protecting lever 142, to
free the feeler, so that it may come into contact
wlth the rib apex, only when the ribs are about to
be ended.

3. Current has been sent through the motor 59
and the suitable electromagnet has brought the
dog clutches in position corresponding to high
speed, so that the grinder carrying carriage 52
has moved on the carriage 50 to high speed pos!-
ticn. This move goes on until the feeler 192
(Figure 2) comes Into contact with the stop {87.
At thls moment, the segment 198 of the Insulating
disc 197 set in rotation by the rack 192 comes into
contact with the blade of the sultable terminal
for actuating the required electromagnet and
bringing the dog clutch into the low speed posi-
tion, while the low-speed motor 60 is supplled with
current. Under these conditions, the grinder 52’
grinds the primary grinders 21i.

4, The latter rotate slowly. Indeed, owing to
the movement of the conducting segment. 154, the
current has been cut off in motor 35 and set up in
motor 41, As socon as the speed of motor 35 has
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fallen below that of motor 41, the free wheeling
device 38 is set In action, with the effect that the
pulleys 3l are now driven by motor 41, and these
pulleys drive, over the Intermediate parts de-
scribed, the grinders 21 at low speed.

With such a machine, it is possible to gbtain
conical ribs in one or more operations,

One gide of the ribs will for tnstance be cut by
the primary grinders with the required rounding
off at the bottom of the groove. The other side
will be cut together wlth the corresponding round-
Ing off at the bottom of the groove, by the second-
ary grinders., The grinders will then be changed
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and replaced by such in form of a cone cut at the
glope required for the rib, It will thus be possible
to obtain the conical ribs,

For permitting the forming of conical ribs with
a single set of grinders, a certain advantage is ob-
talned if the cylinder axis 15 is displaced with re-
spect to the grinder axis 21 as shown on the
drawings, in order to prevent any clogging. The
resulting deformation of the ribs may be com-
pensated on the grinder grinding the grinder it-
self, causing it to give the grinder a correspond-
ingly altered shape.

EUGENE FOUQUET.



