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1

“My invention relates to improvements ‘in «de-
wvices for trueing grinding wheels or discs, e. €.
forming part of gear-grinding machines. In
contradistinetion ‘to ‘trueing devices known in
the art, the grinding wheel is automatically
trued “whenever o certain number of functional
-operations of the machine have been performed,
which operations bear on the wearing of the
grinding ‘disc. Such cperations may include the
readjustment of the dise, in-accordance with the
wear tundergone in -grinding, by small ‘uniform
-rates -at -certain intervals-of time. Other oper-

.ations, -essential Tor trueing, may consist of -car-

rying out of a certain grinding operation, e. g.
‘the finishing -of -a number -of tooth flanks of a
gear wheel in-a-gear<grinding machine. The in-
dividual functional operations may be numeri-
-cally added by means of-a counter and the trveing
operation released by the latter-after having -at-
tained the predetermined number.

Suitable arrangements may be made for not
counting up ‘the ‘functions of re-adjusting the
grinding dise by the trueing rate, and of resum-
ing the grinding operation only aiter having fin-
ished the trueing operation and the re-adjust-
ment of ‘the disc brought about thereby.

‘Two forms of invention as applied to a gear-
grinding machine, -are illustrated, in the draw-
ings, in which

Fig. -1 is ‘a.schematical view, partly in.section, :

of the grinding disc and motor, the -disc-read-
justing gear, and the device for trueing the disc
on the ‘basis of the readjusting fynctions of 'the
‘machine,

Fig. 2 is a sectional view throuch the counter 35

for the readjusting functions of the machine,

Pig. 3 is o view of the contactor disc 28, 24 .of
Fig. 2,

TFig. 4 is a diagrammatic side €levation of ‘the
‘machine,

In Fig. 1, grinding wheel 2, which serves for
working the tooth-flanks of gear wheel |, Is
mounted in a sleeve 3. The electric motor 4
driving -wheel 2, is provided with two operative
shaft ends. One of the latter drives the shaft 8
over o jack-shaft B, a bevel gear § and a vorm
gear 1. Shaft 8, on one hand, operates the ele-

-ments for resetting the grinding wheel by the

amount of wear incurred in grinding or trueing,
‘and, on the other hand, brings about the auto-
matic trueing of the grinding wheel under pre-
-determined-conditions.

For resetting purposes, a cam disc ‘9 is keyed
‘to -shaft 8. -One end of a Dbell-crank lever 10 is
dropped into ‘the notch of dise 9 at each revolu-
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tion -of shaft 8. ‘The lug=end i1 of lever i0.1s
spaced quite close to.the narrow 1ateral 'working
face :iof the grinding wheel 2, The:said first end
of lever "8 is provided-with a eontactor 12:gpaced
quite close to the. :counter-contactor 3. .Ac-
cording to the rate:of wear ‘of dise 2, €ither the
end 11 contacts the latter or contactor 12 abuts’
against contactor 18, Tn:thelatter case, an-elee~
tromagnet 14 raises latch 45 :of = friction clutch
18, an eccentric 17 thus making one ‘revolution
and slightly “turning ‘the ratchet -wlieel 19 by
means of a pawl 13, Ratchet wheél 19 feeds

-grinding ‘wheel ‘2 4t -a.certain small ‘rate, ©. g.

000002 inch, by means of ‘the fine threads 20
(Fig. '2). Such feed cycle is repeated until the
wear of wheel 2 ‘has ‘been compensated.

Ratchet wheel 19 is -coupled ‘fo :a -second
ratchet wheel 22 by -means .of frictionally -oper-
ating leaf springs 27, A contactor disc 23 (Fig.
2) is mounted insulated on wheel 22 and-is cir-
cumferentially ‘provided with spaced contactors
24. A current-lead brush 25 ‘continuously con-
tacts disc 28, ‘while & second ‘brush 26 - contacts
one of the contactors 24 when .disc 23 is rotatetl.
In the arrangement according ‘to Fig. 3, such lat-
ter contact is established six times ‘during .one

revolution of disc 23. “When ratehet wheel 18,

for exsmple, possesses 120 teeth, brush 26 will
be engaged by a contactor stud 23 :after every
‘50 steps of pawl 18, each such step being brought
about by one of said teeth.

A circuit then is.completedl meross the contacts
27, 28, 308 and the electromagnet 29 -whi¢h in
1its turn, now, mskes the contacts 31—33. Con-
tactor 33 serves -as -a ‘hoélding contactor for the
electro-maznet 28. As soon ‘as -contactor 33 ‘is
closed, 28 remains -closed wuntil -coritaet 30 ‘s
¢losed. The carriage 81, on which ‘the generst-
ing stde 184 with the work { is mounted -on
shaft 183 during the grinding-operation ‘is :slowly
fed in the direetion -of ‘its longitudinal :axis. “In
the terminal positions -of -carriage 47, ‘a -dog -48
or .48 is abutted agdinst o follower -50 which is
guided by a rod 5i. Follower 58- contacis -the
make-and-break ‘54, 55 breaking contactors ‘21
or 2% and meaking either contactor 52, ‘§2, thus
completing the dircuit -of ‘magnet 38 by way -of

“break 32, Magnet 38 attracts the armature ‘39,

thus making cortactors 35—31. The circuit over
contactors 36, 21 and magnet 34 -now ‘is ‘com-
pleted, and the latter -disengages the 1atch 42 of
the friction clutch 43. "The .eceeritric dise 94,
therefore, is ‘turned through one -revolution by
the caontinuously rotating shaft. 8, and -actudtes
the diamond-studded trueing -axm 45 by way -of
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the arm 46. Thus the operative marginal zone
of wheel 2 is faced once. By raising the mag-
net armature 34, contactor 38 and thus also
contactors 3{—383 are broken after disengaging
clutch latch 42, The circuit of magnet 28 thus is
interrupted by contactor 32 for the time keing,
and its armature 28 would be retracted under the
action of a spring 57 biasing the valve piston 58,
thus breaking contactor 85—37. Piston 58, how-
ever, is moving to the left in Fig. 1 only slowly,
being subjected to a braking action. The cylin-
der &1, namely, is filled with oil which, upon
armature 39 being attracted, is displaced through
the valve 68 into the chamber 58. When, now,
spring 57 enters into action, valve 68 is closed,
and the oil is permitted to flow slowly through
the narrow bore 59 kack into cylinder 6i. Be-
fore, now, armature 39 has covered a substan-
tial portion of its deflection, bell-crank lever {8
drops into the recess of the continuously rotat-
“ing disc 8, and makes contact {2, {2, thus bring-
ing about a re-adjustment of grinding wheel
-2, At the same time, break 62 is made, and
magnet 41 makes contact 48 which feeds mag-
net 88 for a short time. Such impulse, however,
is sufficient to restore armature &9 into its fully
closed position. The cycle of operation of spring
81, starting with the slow backward pushing of
the piston 56 and ending when the magnet 39
is energized, is started anew, until a further im-
pulse, set forth by bell-crank lever i8, reaches
.magnet 38. :

During such period of resetting wheel 2, contact
28 also remains made and magnet §3 is ener-
gized and drops the pawl 64 into an interdental
space of ratchet wheel 22, so that the latter and
contact disc 23 are stopped.. This means that
the resetting functions have not been counted
up by the amount wheel 2 has been trued. When
- the operative lateral workng face of grinding
wheel 2 again has reached its normal position,

~the current pulses through bell-crank lever {5
cease (though its movement continues), arma-
ture 38 no longer is attracted, and spring 57 is
given time to push piston 56 into its outer termi-
nal position, i. e, to the left as shown in Fig. 1.
Contacts 835—37, magnet 63 and pawl 83 thus
.are opened and the subsequent resettings again
are counted up by the advance of contact studs 24.

Carriage 47 is moved by a pressure piston 89

which is controlled by a valve 1!, 72. The latter

~is moved by means of the two dozs 48, 48 of car-
riage 47, which displace the follower 58 and
. thus the rod 51 in either of their terminal posi-
" tions. Rod 51, by means of arm 85 moves the
~valve pistons 71, 12 to the left or to the right.
The ducts 73, 74 thus alternatingly are opened
to the cylinder 78 for the supply or discharge of
oil.

During the trueing operation and the wheel-
resetting brought about thereby, grinding, of
course, has 16 be discontinued. To this end, the
feed of carriage 47 in one terminal position is
blocked in the following manner. During the
grinding operation, interrupter 38, 35 remains
open, piston §6 opens the pressure oil supply 65,
and plunger 86 is pushed upward. When, now,
the moment for trueing has arrived, switeh
212883 first is closed, as described above. As soon
as carriage 47 has arrived at a terminal position,
magnet 38 is energized over contactors 52 or 53,
piston 66 is displaced to the right and shuts
off oil feed 65, spring 67 pushes plunger 66 down-
ward, and the pin 68 drops into the cylinder 76
-to the left or right of piston 75, whereby the con-
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trol valve T{, 72 and thus the pressure piston
69 are blocked. Such blocking continues until the
grinding wheel again has reached its normal op-
erating position, upon which the emission of
bulses on the part of lever 0 ceases, armature
39 drops off, and the pressure oil raises plunger
86 with pin 69, thus releasing the control for the
movement of the carriage.

The counters or counting trains also may be
of a design and construction different from those
shown in the form illustrated; it only being es-
sential for the invention that they bring about
the effects set forth above.

What I claim and desire to secure by Letters
Patent, is:

1. An automatic grinding wheel turning ma-
chine for gear grinding machines, comprising, in
operatively assembled combination, a rotatable
shaft on which said grinding wheel is mounted,
rotary driving means drivingly connected to said
grinding wheel shaft, a rotatable cam disc op-
eratively connected with said grinding wheel
driving means to ke rotated thersby, a pivotally
mounted feeler lever, means operably connected
with said lever for moving said lever to periodi-
cally engage said grinding wheel to test the wear
thereof, a shifting means having an operation
initiating part located in position to be engaged
by said lever, upon a predetermined pivoting
movement of said feeler lever taking place due to
wear of the grinding wheel for engaging and
axially shifting the grinding wheel by uniform
steps, a counting mechanism having an opera-
tion control part locdted in a position to be.en-
gaged by said shifting means upon completion of
a predetermined shifting movement for count-
ing the shifting steps, a grinding wheel trusing
tool, means operatively connected with said
grinding wheel shifting means and operable upon
cempletion of a predetermined number of ghifi-
ing steps for moving said trueing tool into op-
erative relation with the grinding wheel, . and
means operably connected with said trueing tool
for restoring the tool to incperative position after
completion of & trueing operation.

2. An automatic grinding wheel trueing device
as defined in claim 1 and including a locking
member operative during a trueing operation to
engage and lock said counting mechanism and
prevent operation thereof until completion of the
trueing operation. )

3. In, creratively assembled, combination with
8 grinding machine having a work-carriage, ac-
tuating members for moving said work-carriage,
a rotatably mounted grinding wheel, an auto-
matic grinding whesl trueing device for gear
grinding machines, comprising a rotatably
mounted grinding wheel, means for driving the
grinding wheel, a rotatable cam disc operat vely
connected with said grinding wheel driving
meaxns to be rotated thereby, a vivotally mounted
fecler lever operated by said cam to periodically
engage said grinding wheel to test the wear
thereef, a shiftng means having an operation
nitiating part positioned to be engaged by said
lever upon a predetermined privoting movement
of said feeler lever cue to wear of theé grinding
wheel for axially shifting the grinding wheel by
uniform- steps, a counting mechanism having a
counting operation control part positioned to be
engaged hy said shifiing means upon comple-
tion of a predetermined shifting movement of the
grinding wheel for causing said shifting steps to
be counted, a grinding wheel trueing tool, means
operatively connected with said grinding wheel
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shifting means and operable upon completion
of a predetermined number of shifting steps for
moving said trueing tool into operative relation
with the grinding wheel, means operably con-
nected with said trueing tool for restoring the
tool to inoperative position after completion of
a trueing operation, and means for engaging and
locking said work-carriage actuating members
to prevent movement of the work-carriage dur-
ing a trueing operation.
ALBERT AEPPLI.
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