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This invention pertains to flat grinding machines, and
more particularly to a feed control device capable of

limiting the feed movement of the grmdmg tool and in-

cluding a preferably adjustable gauging means which co-
operates with a feed disconnect member and can be in-
stalled at a suitable distance from the place where the
work-piece is positioned.

The invention is characterized by the features that a
gauging means including a feeler member having a con-
tact portion of abrasion-resistant material is directly acted
upon by the grinding tool; that this feeler member forms
with the disconnect member a single operating unit, the
feeler member being movably or displaceably arranged
and subjected to adjustable spring action; that the gaug-
ing means is mounted on a support at suitable distance

rom the area where the grinding is done; and that the
contact between the grinding tool and the feeler member
only takes place immedxately before the desired. final
dimension of the work-piece is produced (that is to say,
within a distance of 0.002 to 0.005 mm. between the tool
surface and the final surface of the piece), so that during
an entire working operation the grinding tool is just once
in contact with the gauging means for disconnecting the
feed means via the disconnect member.

By means of an arrangement of the aforedescribed
kind the invention achieves the result that the length of
the displacement of the feeler member and of the moving
part of the disconnect member as well as the number of
disconnections of the feed means of the grinding tool are
reduced to an absolute minimum, which in connection
with the use on the feeler member of a portion of abra-
sion-resisting material guarantees highest precision and
longest lifetime of the feed control device according to
the invention.

In machines where the grinding surface of the grind-
ing tool extends in a vertical plane the feeler member
may be directly coupled to the disconnect member, so
that upon displacement of said feeler member under the
action of the grinding tool contacts are opened in the
disconnect member for the disconnection of the electri-
cally operated feed means.

On the other hand, in forms of machines where the
grinding surface of the grinding tool extends in a horizon-
tal plane, the feeler member may be a pivotally supported
lever which operates the disconnect member via a trans-
fer member,

Additional features and advantages of the invention
will be understood from the following detailed descrip-
tion taken in connection with the accompanying drawings
forming a part of this specification and in which two em-
bodiments of the invention have been shown by way of
example. However, I wish to say that the invention is
not confined to any strict conformity with the showing
of the drawings but may be changed or modified, so long
as such changes or modifications mark no material de-
parture from the salient features of the invention as ex-
pressed.in the appending claims, .
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In the drawmgs, in wh1ch like parts are referred to by
the same reference numerals, e

Fig. 1 is a lateral view, partly in section, of a feed
control device accordmg to the invention, showmg a
grinding tool extendmg in a vertical plane;

Fig. 2 is a lateral view of a modified form of machlne
showmg a grinding tool extending in a horizontal plane
in the same manner as the surface of the work-piece to
be treated; and the feed control device is arranged par-
allel with the axis of the grinding tool;

‘Fig. 3 is a lateral view, partly in sectio‘n, and on an

‘enlarged scale, of the feed control device of Fig. 1.

In the embodiment illustrated in Fig. 1 the reference

mnumeral 1 designates the grinding tool adapted to be fed

in the directions indicated by the arrows I. The feed
control device 2 is stationarily supported by a bearing
block 3. The bearing block 3 is provided with guiding
means 4 having a cylindrical bore 5 along which the de-
vice 2 can be shlftably displaced. The checking portion
6 is secured in the rod-shaped fecler member 7 of the

-device and consists of relatively abrasion-resistant mate-

rial. The feeler 7 is provided with an axially extending
groove 8 which is engaged by a stop screw or locking
screw 9 securing in this way the entire device in its ad-
justed position corresponding to the final  working posi-
tion of the tool 1 in which the grinding operation is de-

sired to be stopped.

In the form of construction shown in Fig. 2 the work-
pieces 10 are arranged on a circular supporting table 11,
with the -grinding tool 1 being adapted to be fed in the
directions indicated by the arrows II. Also in this form
of construction the feed control device is. statlonamly
arranged (51mﬂar1y as in the construction shown in Fig.
1) by means. of a bearing block 3 and adjustably sup-
ported by means of the bar 17 lockable in the guldm‘7
means 4, whereby the rod 17 is shiftably adjustable in
the directions indicated by the arrows III.

At the lower end of the shaft 17 a feeler in form of a
two-armed lever 13 is arranged for rotation about a pivot
12, the lever 13 carrying on its end 14 the checking por- -
tion 6 which cooperates with the grinding tool 1, while
the opposite end 15 of the lever 13 cooperates with the
tip 16 of the shiftable transfer rod 7’ operating like the
feeler 7.

Fig. 3 shows the specific construction of the feed con-
trol device of Fig. 1. The checkmg portion € of the
feeler member is a block mounted in a sliding support 18

‘positioned at the end of a supporting bar 19 of smaller

cross-section than the support 18 and which at its op-
posite end terminates in a U-shaped end portion 20. The
two legs 21 and 22 of the U-shaped portion 20 ‘are pro-
vided with bores 23, 24 through which extends a shaft
31 carrying a stationary contact member 25, while ihe
ends of the legs 21, 22 abut against the supporting
means 27 of the shiftable contact member 26. The U-
shaped end 20 and the coatact support 27 are positioned
and guided within the cylindrical casing 28. The con-
tact-support 27 is acted upon by a pressure spring 29 in
the direction toward the stationary contact 25, the pre-
tension of spring 29 of the shiftable contact 26 being ad-
justable by means not shown. On the other hand the
position of rest of the checking block & is adjustable in

xial direction to the desired degree by means of a mi-
‘crometer screw 38 mounted on the stationary block 3-and
guide 4 and engaging an outside thread on the holl_gw
shank 2 attached to body 2 and slidable in the guide
means 4. Connected to the shaft 31 carrying the std-
tionary contact 25 is a cable 32 leading to the switch box
(not illustrated in the drawings) controlling the feed
means for the feeding of the grinding tool and by means
of which cable the switching operation_consisting in the
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separatxon of the contacts 25 and 26 when the feeler
member is shifted, is passed on to the switch box.

A feed control device as ﬂlustrated in Flgs 1 to 3
-operates as-follows: ... -
" 'The grinding tool 1 is adapted to machme a work-pxece
-mounted. on a circular.supporting- table 11.or: other- sup-
'.port means in cooperation with.a feedmg ‘device of known
“construction. . -As-soon as during the feedmg action the
_r.grmdmg tool advances into closé prox1m1ty ~of  the ré-
quired final dimension of the piece, that is to say, ‘Within
between 0.002:and 0,005 mm.. from. the final dimension
‘the checking. block -6 is touched: by the. grmdmg t00l, 50
that when the forward feedmg of the grinding tool con-
tinues, the checkmg block is forced backward.against the
_action of spring 29 and ‘the contacts 25 and 26 are sepa-

rated ‘while-the tool works substantially in-the plane of
_the final ‘surface” of the work-piece, whereby the con-
‘tinuation of the forward feeding of the grinding tool is
-automatically ‘stopped.  After an adjustable period- fol-
lowing said first -separation of the contacts the machine
may be returned to starting-position and arrested.
Hence, according to the constructions disclosed in the
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present .invention, . merely one disconnection -s. required -

during an entire working operation, viz. ‘the disconnection
of the feeding means of the grinding tool. - It will be
seen, therefore, that according to the invention the num-
ber -of the switching actions has been reduced to a mini-

mum, making possible in this ‘way a practically pre- -

cise  adjustment. - Furthermore, the checking block
performs in the course of every working cycle ‘merely
‘one control movement of minimum length (viz. 0.002 to
0.005 mm. ) which .applies also to the contacts 25 and 26,

30

so that also in this way no wear can occur and no dis- - -

advantages affecting the accuracy of the gauging job.  In
addition to this, the stationary arrangement of the feed
control .device prevents the latter from interfering in any
way with the normal handling of the: work—plece arranged
on the circular supporting -table.:
‘fore, to arrange the work-piece on the supportmg table
m any suitable manner. -

. ~What T claim as new and de51re to secure by Letters
Patent of the United States is: -

. -1. A flat grinding - machine, comprlsmg, in combina-
tion, grinding head means including .a grinding tool hav-
ing a grindjng face adapted to effect the surface grinding
of a work piece to a desired final dimension thereof; sup-
port means for supporting a work piece in grinding posi-

It is: possible,-there- -
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tion; disconnectable feeding means arranged between said ~-

support means and said grinding head means for gradually
moving, when operatively connected, said means rela-
tively to each other towards.a final working position in
which said grmdmo face coincides with a ground surface

59 -

of said work piece predetermmed by-said desired final - -

dimension; and a pressure-responsive feed control device
mounted stationarily with respect to said support means
and at least partly opposite said grinding face, and hav-
ing a gauging member- held stationarily in a predeter-

- mined position of rest corresponding to said final working -

- position -of said grinding tool, for being. subjected to
pressure by said grinding face when contacted by the
latter during the feeding operation of said feeding means,
and adapted to be displaced from said position of rest
and .thereby to disconnect said feeding means when said

: grmdxng face arrives substantlally in said ﬁnal workmgr

position.
2. A flat grmdmg machme, comprising, in combina-
tion, a grinding head including a grinding too! having a
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grinding face adapted to effect the surface grinding of a -

work piece to-a desired final dimension; disconnectable

feeding means for feeding, when operatively connected:

with siad girnding head, said grinding tool gradually into
a final working position in which said grinding face sub-
stantlally coincides with a ground surface of said work
piece predetermined by said desired final dimension; and
a feed control device stationarily mounted-at least partly

1 {]
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oppos1te sa1d grmdmg face and comprising gauging means
for determining the arrival of said grinding face in said
final working position, said gauging means including a
movable feeler member mounted to be displaced, from a
stationary position of rest,-by -said grinding tool upon
being contacted by said grmdmg face during the feeding

movement théreof, and-a disconnect member operatively

connected with said gauging member so as to be operated
‘whenever said feeler member-is displaced from its posi-
‘tion of rest, and also operatively connected-with said feed-

ing means so as_to disconnect the latter from operative-

ness with respect to said grinding head upon.such dis-
placement .of said feeler member.so.that hereby further
feeding of said grinding head is prévented.

3. A flat - grinding-machine, comprising,’ in -combina-
tion, a grinding head including a grinding tool having
a grinding face -adapted ‘to- effect the surface grinding
of a work piece..to. a desired final dimension; discon-

nectable feeding ‘means ‘for feeding; when - operatively
‘connected with said grinding head, said grinding tool

‘gradually into a final working position in which said
grinding face substantla.lly coincides with ‘a ground sur-

‘face of said work piece predetermined by said desired

final dimension; and a feed control -device stationarily
mounted at least partly opposite said grinding face and
comprising " gauging means for_ determining-the arrival
‘of -said grinding face in said final working position,
and ad]ustable to any desired one of a plurality of opera-
tive positions. respectively associated with a predeter-

‘mined final working position, said gauging means includ-

ing a movable feeler member mounted to be displaced,

‘from .a stanonary position of rest deterrmned by said
‘desired . operative position of said gauging means, by
»S:ild grinding tool. upon being contacted by said grind-

ing face during the feeding movement thereof, and a

-disconnect member operatively connected with said gang--

ing member so as to be operated whenever said. feeler
‘member is displaced from its position of rest, and also
operatively connected with said feeding means so as to
disconnect the latter from operativeness with respect to
said grinding head upon such displacement of said feeler
member so that hereby further feeding of said grinding
head is prevented:

4. A flat grmdmg machme as set forth in claim 1,

V,Wherem said gauging means are constricted to prevent,

upon said feeler means being contacted. by said grinding
face, further feeding of said grinding head beyond a
working position -of said grmdmg face within .002 to

.005 mm. from said. work piece surface predetermined

by the desued final dimension.

5. A flat grinding machine comprising; in combina-
tion, a grinding head including a grinding tool having
) grindinc' face adapted to effect the surface grinding
‘of a work piece to a desired final dunensmn, discon-
‘nectable electrically controllable feeding means for feed-
ing, when operatively. connected with said grinding head,
said grinding tool gradually into a final working posi-
tion in which said grinding face substantially coincides

with a ground surface of said work piece predetermined

by said desired final dimension; and a- feed control
device stationarily mounted at least partly opposite said

grinding: face: and- comprising gauging means for deter-

mining the arrival of said--grinding face in. said final
working position, said gauging means including a mov-

able fecler member mounted to be displaced, from a

stationary: position of rest, by said grinding tool upon

'bemg contacted by said grinding face during:the feed-

ing iovement thereof, and an electrxcal disconnect mem-
ber operatlvely connected’ “with sald gauging member so
as to be operated whenever said feeler member is dis-
placed from its position of rest, and also electrically
connected with said feeding means so as to disconnect
electrically the latter from operatwenms with respect to
said grinding head upon such displacement of said feeler
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member so that hereby further feeding of said grinding
head is prevented.

6. A flat grinding machine, comprising, in combina-
tion, -a grinding head including a grinding tool having
a grinding face adapted to effect the surface grinding
of a work piece to a desired final dimension; discon-
nectable feeding means for feeding, when operatively
connected with said grinding head, said grinding tool
gradually into a final working position in which said
grinding face substantially coincides with a ground sur-
face of said work piece predetermined by said desired
final dimension; and a feed control device stationarily
mounted at least partly opposite said grinding face and
comprising gauging means for determining the arrival
of said grinding face in said final working position,
said gauging means including a movable feeler member
having a checking portion of relatively abrasion-resistant
material and being mounted to be displaced, from a sta-
tionary position of rest, by said grinding tool upon being
contacted at its checking portion by said grinding face
during the feeding movement thereof, and a disconnect
member operatively connected with said gauging member
so as to be operated whenever said feeler member is
displaced from its position of rest, and also operatively
connected with said feeding means so as to disconnect
the latter from operativeness with respect to said grind-
ing head upon such displacement of said feeler member
s0 that hereby further feeding of said grinding head is
prevented.

7. A flat grinding machine as set forth in claim 6,
wherein said gauging means include a substantially rod-
shaped feeler member having said contact portion ar-
ranged at one end thereof and abutting means at the
opposite end thereof, guide means for shiftably support-
ing said feeler member, a disconnect member mounted
in the path of said shiftable rod-shaped feeler member
and equipped with a stationary coatact and a movable
contact piece respectively electrically conmected with
said feeding means, and bias means mounted to urge
said movable contact piece into contact with said sta-
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tionary contact, said abutting means being arranged to

- abut against said movable contact piece for moving the

latter out of contact with said stationary contact against
the action of said bias means, so that whenever said
feeler member is displaced said feeding means are elec-
trically disconnected by the separation of said stationary
contact and movable contact piece.

8. A flat grinding machine as set forth in claim 6,
wherein said gauging means includes a lever-type feeler
member supported for being pivotally moved when its
contact portion is contacted by said grinding face, a
shiftable rod-shaped transfer member having an abutting
portion at one end in operative contact with a portion
of said lever-shaped feeler member, and having abutting
means at the opposite end thereof, gnide means for shift-
ably supporting said transfer member, a disconnect
member mounted in the path of said shiftable rod-shaped
transfer member and equipped with a stationary contact
and a movable contact piece respectively electrically
connected with said feeding means, and bias means
mounted to urge said movable contact piece into contact
with said stationary contact, said abutting means being
arranged to abut against said movable contact piece for
moving the latter out of contact with said stationary
contact against the action of said bias means, so that
whenever said feeler member is moved and said transfer
member is displaced thereby, said feeding means are
electrically disconnected by the separation of said station-
ary contact and movable contact piece.
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