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| | 9 Cla,lms
ThlS mventmn relates to sur fece grmdmg ma-

- chines and more particularly to a machine of this
character having means for adjusting the rela-
“tive positions of the grmdmg element and. the_‘_

. 5 Werk to compensate for the wear of the element.
The invention is- pertlculerly applicable al-

though not limited te surface. grinding machines
of the vertleal type in which a succession of work -

pleces are carried to and from the grinding ele-
In operation,
the machine is initially set to grind the work to
a- predetermlned dimension. However, due to
‘natural wear of the element in continued use,

~must be adjusted from time to time to enable the
“machine to grind succeeding work pieces to the
“predetermined dimension. It is the primary ob-
Jeet of the present invention to provide an im-

proved method and apparatus fer effecting such :
adJustment eutoma,tlcelly and thus enable the

L ma,chme to produce uniform work w1thout con-
sta,nt supervision by the attendant. |
Anether object of the invention is to prcmde
| automatlc feed mechamsm of an improved char-
5 acter for effeetmg a relative. approach of the
grmdmg element and work which mechanism can
be installed readily in existing grinding machines.
Another object is to provide an improved work
meesurmg or eahpermg device particularly suit-

such machines to control the relative positioning

A further ob;eet is to provide an 1mpreved cali-

Lo _ C
l'.'.'.J!.'-

‘Still another object is to provide an improved
| cellpenng device including a contact member for
- gauging the surface of the work which member is
40 moved a substantial distance from its ‘normal

greund surfece of the work., |
Other ebJects and a,dvantages ef the mventmn

penymg drewmgs in which: |
~Figure lis a vertlce,l sectmna,l Vlew ef a grmd—

ventron

Flg 2 13 an elevetlena,l VIBW of the automatlc i

N feed mecha.msm

Fig. 3is a fragmentary Vlew pe,rtly in seetmn

| 55 taken substanmally aleng the line 3—3 of F'lg 2.

- the relative positions of the element and the work

“able for use with surface grinding machines and
adapted to cooperate with the feed mechanism of

of the grinding element with respect to the work.

permg device which is extremely accurate in op-
eratlen and yet-of simple and rugged construction,

- position by reason of the presence of even an
o exceedmgly small amount ef eXCess stock on the |

W111 become apperent from the following detelled'
descrrptmn taken in connection with the accom- |

mg mechme embodymg the features of the 111- |

(Cl 51--165)

Fig. 4 is a detalled view of a part of the feed
mechanism,
- Pig. 5 is a vertical sectional view of the caliper-
ing. device taken along the line 5—9% of Fig. 7.

- PFig. 6 IS an elevatmna,l view of the calipering

_devme ,
- Pig. Tis a fra,gmente,ry plan view of the grind-
ing machine showing the manner in which the
calipering device is associated therewith.

- ~Fig, 8 is a ple,n view of the sthch mechanism
taken along the line 8—8 of Fig. 5.

J0

‘Fig. 9 is a schematic diagram showmg the elec- '

trical control circuits associated with the feed
mechanism and calipering device.

~While the invention is suseeptlble of various
modifications and alternative constructions, I
have shown in the drawings and will herein de-
scribe in detail the preferred embodiment, but
it is to be understood that I do not thereby in-
tend to limit the invention to the specific form dis-~
.closed, but intend to cover all modifications and
‘alternative constructions falling within the spirit
‘and scope of the invention as expressed in the ap-
pended -claims.

By way of illustration I he,ve shown and will ¢

hereinafter describe the invention as applied to
- a conventional surface grinding machine of the
vertical spindle type in which the grinding head
~is movable toward and from the work support,
‘but it will be appreciated that the invenfion may
be readily applled to other types of grmdmg ma,-
- chines,

- Referring to Flg 1of the dra,wmgs the machme
comprises generally a base {0 carrying at its front
end a rotatably supported horizontal table or
work support 11 partially enclosed by a frame or
guard {18, The work support {1 is adapted to
be rotated by a motor 12 through the medium of
a, speed reducing gear train 13 to carry the work
-~ to0 and from the grinding element of the machine.
- At the rear end of the base 10 is an upright

column 14 on which a reciprocable grinding head
19 is supported on vertical ways 152 for move-
‘ment toward and from the work support. A ver-
tlcally disposed spindle 16 journaled in the head
carries a suitable grinding element IT at its lower
end, the arrangement being such that work pieces
18 are traversed past the grinding element in the
rotation of the work support Ii. A motor 18
-mounted on the head 19 and drivingly connected
with the spindle 16 by a belt 20 rotates the spindle
- and grinding element 17.
. For raising and lowering the head I5 to a,d;lust
the position of the grinding element 17T with re-
spect to the work, a vertically disposed feed screw

15
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21 journaled in a thrust bearing 22 carried by

- the column {4 and coacting with a nut 23 secured
- to the head (8§ is provided. Operation. of the

15

20

95

30

feed screw 21 is effected either manually, or auto-
matically by means of the feed mechanism shown
In Figs. 2 and 3, through the medium of a Cross

shaft 24 having a worm and gear cennectmn 25
with the feed screw. -

ried into operative relation with 2 ce,hpelmg de-

vice, generally designated 26, which automatically -

checks or calipers the gr eund. surface thereof and

initiates the operation of the attomatic feed

mechanism when such action is required,
Having in mind the genera,l organization and
arrangement of the machine as above set forth,

the construction and operation of the mechanisms
with which the invention is particularly concerned
first @

will now be described in detail. Referring f
to the automatic feed mechanism, it will be ob-
served that this mechanism, as shown i Flgs
2, 3 and 4, is eperatwely e,ssoelated with the CrOSS

shaft 24 by which the feed screw 21 is rotated to
raise or lower the grinding head. Preferably, the
mechanism is enclosed in a suitable casing 27 sup-
ported on the frame of the machine a,d;lecem

the lower end of the feed screw, with the cross

shaft 24 extending therethrough. As herein

shown, the autematm feed mechanism is errenged

to rotate the shaft 24 in intermittent steps, the

- direction of rotation being such that the feed

S e
W |

- The solenoid is arra,nged to operate the mecha-

40

SCrew operates tc move the head end grmdmg

element 17 toward the work.
Autome,tm rotation of the shaft 248 is effected

by g solenoid 28 through the medium of a pawl
and ratchet mecha,msm generally designated 28

(Fig. 2), operatlvely ‘associated with the shaft.

msm 29 by mea,ns of a mechanical lmkage includ-

ing a lever 30 pwotally supported intermediate
its ends on a bracket 31 fermed mtegral or-suit-

ably secured to the casing 27. One: end of the

- lever 30 is operatively connected by a- stem 32

slotted as at 3& to receive a pin 35 fitted in the

o0

60

‘with a headed member 33 constituting the arma-
5 ture of the solenoid 28.

To this end, the lever 30
is bifurcated and the two legs thus formed are

upper end of the stem 32. The stem is conneeted

at its lower end to the armature 33 by means of

2, pivot pin 26, and the other end is enclesed in a
tubular guideway 37 formed integrally Wlth 2)

‘plate 38 removably secured to the casing-27 as
by bolts 38a.

Vertically disposed slots 38 formed
in opposite sides of the guldewa,y olide the pin
anhd link in thelr movement incident to the opera-

tion of the solenoid and prevent the pin from

leaving the slots 34 in the legs of the Iever a0

| Wmeh straddle the guideway.

The other end of the lever 30 is conneeted by

an adjustable link 46 with the free end of a paw!

supporting arm 41 loosely mounted on the shaft

28, Arm M carries a pewl 42 having an angular
'proJectlon or tooth #22 formed at one end for

N engagement with the teeth of a ratchet wheel A3

keyed to the shaft 24. The pawl is pweted ab

the other end on the arm 41 as indicated at £4.

.. ~ The end of the pawl adjacent the projection 422

carries a transversely disposed pin 45 projecting

~...on opposite sides which provides an anchorage

W

75

for . a spring 48 tendmg to -draw the pawl.into

operative engagement with the teeth of the

ratchet wheel £3. "The pin 45 also constitutes a
‘part.of the manually operable means for dlsen—

gaging the pawl from the ratchet wheel. |
The pawl disengaging mechamsm, as shown in

0,148,744

After the grinding operetmn the W(}lk is car-~

next adjacent tooth of the ratchet wheel.
insure proper engagement of the projection 422
of the pawl with the teeth of the ratchet wheel
and to determine the length of the armature 2
stroke and thus the extent of movement of the
pawl, adjustable means for limiting the return

- wheel 43.

‘movement of the work support.
-~ includes a movable contact arm 5_9 (Figs. 1, 6 and

Figs. 3 and 4, includes a cam plate 41 pivotally

mounted on the cover plate 272 of the casing at

48 and having an arcuate cam surface 49 adapted

to be moved into and out of the path of the pin-

5. With the cam plate in the position shown
In 'Fig. 4, the pin 49 rides on the cam suriace
&9 and the pawl £2 is held out of engagement with
the teeth of the ratchet. wheel. Movement of the

cam plate is effected by rotation of an eccentric

B8 operating in a slot Bl in the cam plate. The

~eccentric 58 is formed on one end of a shaft 5la
“journaled in the cover plate 272

operable lever 52 fast on the projecting end of
the shaft 502 provides a convenient means for
retatmg the eccentrle to engege or dlsengage the

pawl.

The pawl meehamsm 29 is normally held in g

lowered position by the action of a tension spring.
Bd2 having one end connected te the free end of

the arm 4f and the other end suitably anchored
to one wall of the casing 27 as shown in Fig. 2
of the drawings. With fthe mechanism in this

position, the armature 33 is withdrawn from the
solenoid as shown. Upon energlzatlon of the sole-

ne:trl the armature is drawn downwardly and,
through the medium of the connecting linkage,

cent the teeth of the ratchet wheel 43.

- When the solencid ig deenergized, spring B22

acts to return the pawl mechanism to normal
position so that the projection may engage the
- To

A manually

10
15
20

25

moves the pawl mechanism through an arc adja-

o

Gt
&

movement of the mechanism is provided. In the

present instance, this means comprises an ad-

Jjustirig screw %3 threaded into the plate 38 so as

to coact with the upper end. of the stem 32 in

the return movement of the pawl mechanism.
~ As herein shown, the automatic feed mecha-
nism is operative to move the grinding element
toward tne work in relatively small steps.

For
retracting the element from the work and for in-
itially positioning it with respect thereto, man-

284 is provided.  This means includes a hand

crank 54 loosely mounted on the shaft 24. The
hub 885 of the crank is formed with a positive
“cluteh element adapted, on axial movement of
 the crank to engage with a complementary clutch
element formed on the sleeve 86 of the ratchet

A cOmpression spring 57 normally
- holds the clutch elements apart. A graduated dial

plate 58 fast in the sleeve 53 enables the at-
tendant to reedﬂy determine the exuent to Whlch
the grinding element is moved.

Control of the automatic feed mechanism is

effected, in the present instance, by means of
the calipering device 2§ which initiates the oper-

4G

“ually operable means for rotating the cross shaft

ation of the mechanism when readjustment of

of the grinding surface of the element in con-
tinued operation,; and is mdmeted by the excess
stock left on the W{}I‘k after the grinding oper-
ation.,

- The callpermg dewee is arranged to detect the

presence of excess stock on the work pieces as

they are carried from the grinding element in the
To this end, it

the relative positions of the work and grinding
element is required. Such readjustment is neces-

| G5
sitated from time-to-time by the wearing away

79

75
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| '-'-7) adapted to be dlsposed ‘closely adJacent the'

 path along which the work pieces are ‘carried.

“’sion to pass by without operatively engaging it.
.On the other hand, when a work piece has even
~ 'a slight excess of stock on the ground surface the

- edge thereof will engage with the arm and move it -
_laterally from ifs normal position as the work
piece is meved along by the work support. Thus, |
15 an extremely small exeess of stock is enabled
o to produce a relatively large movement of the
‘contact arm which materially increases the sensi-
.f_-t"-‘v1ty of the device and ena,bles 1t to functlon'
-"_.eﬂic:tently and accurately. : |
. The movement of the contact arm is U.tl.-.IZEd:
| fm the present instance, to actuate a switch 88
| ‘which completes an opere,tmg circuit for the

~ automatic feed mechanism solenoid 28, and there-

by adjusts the position of the grinding element
25 with -respect to the work. Thus, the calipering
device gauges one work piece of a series to auto- -

10

- IQ

As herein shown, the contact arm 59 is arranged
~for pivotal movement about a vertical axis, that
is, for movement in a plane substantially parallel
“to the ground surface of the work. The arm is so
o positioned. that there is sufficient clearance for

work pieces gr ound to the predetermined dimen-

- “matically adjust the machine for grinding suc-

ceeding pieces to a predeterrnmed dimension. I

- will be appar ent that the movement of the con-

30

~tact arm may be used to- actuete devices other

~ than the switch shown by way of 1llustration, and

that the switch 65, llke'cmse ma,y he arrenged to
-*}eentrel other mechanisms. =~

In the preferred form: ehown in Flgs b to 8 of

'_tﬂe dmmngs the calipering device 2§ includes a

. vertical shaft or spindle 61 on the lower end of

- which the contact arm 59 is secured. The spin-

o dle 61 is rotatably mounted in a tubular member

'..;!{"‘u

cor quill 82 enclosed within a hollew casing 83
40 as shown in Fig. 5 with the ‘arm 59 projecting
. radially the,.efrom adjacent the path along which -

- the work is carried by the work support.

: gagement between the free end of the arm and an
- oversize work piece opera,tee to rotate the spindie
. and actuate the'switch 88. To guard against any
- possibility of injury to the device due to too great

- a deflection 'of the contact arm, actual engage-
: ‘"'H‘e?lt w1th the work is effected by a yieldable pin
- §ga’ eerrzed m. an aperture in the free end of the
“contact arm.
. sprmg 832 interposed between the head of the pin

~ anda screw plug 612 closing the aperture. When

- The pin is urged downwardly DY 2,

© excessive pressure is applied, the pin yields and

 permits the arm to return to normal p051t1en
53 without injury to'the device.

The spindle is murna,led in radlal thmet bhear-

".."mgs 84 and €5 disposed in opposed relation at

' opposite ends of the quill §2. The bearings are
preferebly of the tapered roller type, and the in-
“ner race ring of the bearing 64 is seated against
~a shoulder 88 formed by the enlarged lower end
-~ portion of the spindle. The inner race ring of
“the bearing 65 is held in place by means of a nut
67 threaded on the spindle adjacent its upper
B end Thus, by tightening up the nut 67, all plsy -

60

" in the spindle is eliminated and axial movement

', of the splndle relative to the quill is effectually
- ‘prevented s¢ that the position of the control arm
 relative to the ground surface of the work can be -

adJusted and ma,mteme.d with great accura,cy

Vertical adjustment of the spindle 61 to position

' the contact arm 89 relative to the surface of the

o relative to the casing 63. To this end, an inter-

5

medlate portlon of the quﬂl 1s threaded as at 08

~casing as by machine screws 74,

" En-

for engagement with the internal threads of g

nut &9 roteta,bly supported within the bedy of the
casing. Preferably, the threads T8 are of fine

pitch so that the position of the quill may be
accurgtely adjusted within narrow limits. A key

10 secured to the wall of the casing and riding

n a vertically disposed slot 7! formed in the quill
prevents the quill from rotating with the nut.
To provide space for the nut 53, the upper end

~of the casing 63 is enlarged to form an annular
- chamber 72.

-The top of the chamber is closed
by a cover or cap i3 removably secured to the
As shown, the
cap 13 is formed with a depending flange which
provides a. beermg surface 73 for the top of the
nut. The nut is formed with a cylindrical lower

end.portion 7§ journaled in a bearing T7 formed-

in the casing. ' An internal annular flange 18 on
the casing wall underlies and engages the end of
the nut at the base of the bearing 71%7. Thus,
while the nut is freely rotatable, it is held ag&mst
axial movement relative to the casing by the cap

- 13 and flange T8 and against lateral movement

by the hearing surface ¥1. The position of the

‘spindle 84 and contact arm 59 can therefore be

adjusted within very close limits thus enabling
the device o functicn accurately in detecting ex-

tremely small varletlens in the dimensions of the

woirk.

- Asa further means of facmtatmg accurate pe.31-
tioning of the device, means for taking up any

play between the threads of the quill 62 and nut
83 is provided. In the present instance this
means includes a compression spring 79 disposed
within the hollow body of the casing §3. One

“end of the spring bears against the bottom wall

of the casing and the other end against a collar
80 loosely carried by the quill 82. The collar
abuis against a shoulder 81 formed af the end
of the threaded section of the quill thus trans-
ferring the upward thrust of the spring to the
quill and serving to maintain the quill threads 68

- 1In tight engagement with the threads of the nut
-..69 in all positions of the quill.

- Manually operable means is provided for reta,t—

- ing the nut 69 in either direction to raise or lower
- the spindle 6f and its associated contact arm 59.
For this purpose, the nut is formed rlgld with g

worm gear 82 which meshes with a worm 83

~fast on a shaft 84 disposed at ocne side of the nut .
69 and extend_mg tra,nsversely of the axis of the
“nut.

_‘ chamber 72 defined by a housing 85 formed inte-

"The worm is enclosed in an extension of the

grally wn,h the casing 82 as shown in iigs, 9, 6

~and 7. 'The shaft 84 is journaled in suitable bear-

ings in the housing 85 with one eénd projecting

- therefrom. A hand lever 886 fast on the project-

ing end of the shaft provides a convenient means

- of rotating the same while a graduated dial plate

- 87, also fast on the shaft, 1nd1cates the amount
| of rotation.

The interior of the casing 53 including he

chamber 72 may be filled with oil or grease tg pro-
vide suitable lubrication for the various moving

parts. Leakage of the Iubricant around the quill

~is prevented by packing rings 88 provided at the

upper and lower ends of the casing. To permxt

changing the paekmg rings without necessitating
the removal of the quill from the casing, the

.rings are held in annular end members 83 reov-
_a,bly secured to the bottom of casmg 63 and the

top of the cap 18, respectively.
~ work is effected by moving - the quill 62 axially

Having in mind the construction end mountme*
of the spmdle 6{ and associated parts, the con-
structlen and operatmn of the switch 50 will now

0
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spindie 61.

be descnbed Referring partlcularly to Fig. 8

the switch 60 includes a pair of spaced contacts

90 stationarily mounted on a frame 81 and a

“movable contact blade 82 adapted to electrically

cohnect the stationary contacts. The contact
blade is carried by a plunger 93 slidably sub-

ported in the frame 9! for movement toward.
- and from the contacts 90.
- with the plunger to hold the switch blade out of
10

A spring 94 coacts

engagement with the contacts and thus normally
maintain the switch in open position. -

- Closing of the switch is effected by =2 smtchr_

actuating lever 95 fast on the upper end of the
One end of the lever carries a roller
06 adapted to engage the end of the plunger 93
incident to the rotation of the spindle in a count-

- erclockwise direction. A tension spring 97 se-

20

29

30

A2
ot

-~ of rearwardly projecting legs {88 joined by a web

40

¢o M

70

75

. SuUpport.
102 by means of bolts 183 which extend through |
‘a suitable slot {84 in the web and thread infto
the bracket.
‘calipering device radially of the work support so

cured to the other end of the lever cperates to
hold the spindle 61 in a normal position in
which the roller 96 is out of engagement w1th
the plunger 93.

The switch &8 and its eetuetmg mechanism is
enclosed in a housing 98 secured to the upper end
of the quill 62 and movable therewith relative.
to the caging. The housing is formed with =2

guard 982 in the form of a2 depending flange

which overhangs the upper end of the casing. A
removable cover 99 on the switch housing pro-
tects the switch contacts from dust and dirt.

The calipering unit 2§ is designed to be mount-
ed at one side of the work support so that the
contact arm 59 projects substantially radially of
the support with its free end adjacent the path

along which the work pieces are carried aftver

the grinding operation. 'To this end, the casing
is provided with an extension comprising & pair

61 adapted to be supported on a bracket 102 car-
ried by the guard {2 which surrounds the work
The extension is secured to the bracket

The slot permits adjustment of the

that the contact arm 59 may be suitably posi-
tioned for cooperatlon with various types of
WwOork pieces.

For controlling the automatic feed mechemem
the switch 60 may be interposed directly in the

circuit of the feed mechanism solenoid 23 or

may be arranged to control the solenoid circuit

through the medium of an auxiliary solenoid -

and switch as shown diagrammatically in Fig. 9.
Referring to the drawings, it will be observed that;
the switch 60 is connected in series
noid 105 across the conductors {86 and {862 of
the power line. Solenoid 105, when energized,

ctuates a switch 187 to eemplete the operating

cwcmt for the solenoid 28. With this arrange-
ment, current through the switch 0 may be kept

at a low value thus permitting the use of a small
and relatwely sens:ttlve swﬂzch in the calipering

device. -
In the epera,tlon of a grinding ma,ehme em-~

~ bodying the features of the invention, the work

{8 is set up on the work table 1! in the usual
manner. The grinding head 1% is adjusted man-
ually by means of the hand crank 54 so that the
grinding element 1T removes the desired amount
of stock from the work. After this adjustment
is made, the hand crank is disengaged from the

feed shaft 24 and the raichet mechanism - 29

of the automatic feed mechanism is engaged by
releasing the cam plate 49.

‘the normal operation thereof.

with a sole-

The calipering device 26 is adjusted radla,lly

2 148 744 .

of the work support so that the ground surface
of the work will pass under the free end of the

contact arm 59 as the work is carried away from

the grinding element The position of the con-

tact arm is likewise adjusted vertically so that

the end of the contact pin 5% is just slightly
above the surface of a properly ground Work
piece. -

As the grmdlng element [T wears away 111 the
continued operation of the machine, less stock is
removed from the succeeding work pieces. When
the excess material left in the work pieces reaches
9 predetermined point sufficient to effect engage-
ment with the contact pin %92, the contact arm
58 is deflected thus rotating the spindle 61 and

5
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closing the switch 60. Closure of the switch 60 -

completes a circuit for energizing the solenoid

i85 and the latter, by closing switch (87, com-
pletes the operating circuit for the automatic
feed solencid 28. Solenoid 28, in turn, actuates
the pawl mechanism 29 to impart a rotative step

to the cross shaft 24 and feed screw 21 and thus

move the grinding head {5 and element 7 toward
the work. ‘This operating cycle is repeated from
time- to-hme as- determined by the condition of
the work after the grinding operation.

Tt will be apparent from the foregoing that T

have provided an improved means for automati-
cally adjusting a grinding machme to enable the

machine to erind successive work pieces to prede-
termined dimensions within narrow limits. The

adjusting means is of simple and sturdy con-
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struction and may be installed readily in existing

machines without  in any way mterfermg with
Tt includes an
efficient and reliable feed mechanism for effect-

ing a relative approach of the grinding element

and work, together with a cehpermg device for

automatically initiating the operation of the
mechanism to compensate for the wear of the
grinding element in continued operation. The

calipering device while of rugged construction, '

is extremely accurate in operation and is capable

of detecting minute variations in the finished di-

mensions of the work. Moreover, it may be
auickly and accurately adjusted for operation

with every kind and size of work. plece within
" the capacity of the machine.

T claim as my invention: |
- 1. A calipering device for use with a smfece

erinding machine having a movable work sup-
port for carrying the work into and out of opera-

tive relation with the grinding element of the

machine, said device comprising, in combination,
o, hollow casing adapted to be supported adja-

T
-y |

cent the work support, a tubular member sup-

ported in said casing for axml movement toward

and from the work support, a spindle journaled
in said member and movakle therewith, said spin-

dle having a conbtact arm adapted to project over

the work pieces being cairied away from the
- grinding element, means for moving said tubular

member relative to 'said casing to position said
arm so-that an oversize work piece will.engage
with and deflect the arm. and thereby rotate said
spindle, and switch means actuated 1n01dent to
the reta,tlon of said spindle.

2. A calipering device for use mth & grmdmg.
machine having a rotatable grinding element and

means for carrying a series of work pieces into
and out of operative relation to said element,
said device comprising, in combination, a contact

‘arm supported for pivotal movement about an
~ axis substantially perpendicular to the path along

60
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which the work pieces are mov_ed after the grind- 75
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“-ing operation,. a contact member . yieldably sup-

- ‘ported on the free'end of said arm adapted to be _
positioned closely adjacent said path with suf-
‘Miclent clearance only. for the ‘passage of work
-5 'pieces ground to a predetermined dimension,
© work pieces exceeding -said .predetermined di-
© mension engaging said member and deflecting
-sald‘arm by rocking ‘it about its pivot in the di-

o - rection of movement of the work whereby a slicht

excess of stock on the ground surface of the work

- 1s enabled to effect a relatively large movement
-~ of -the contact arm, said member yielding when

- the arm Teaches ifs limit of movement to pre-.
. vent damage to the device, and control means
operated in response to the movement of said

15

o arm. o | -
-~ 8. A calipering device for use with a grinding

- machine having a movable support for carrying
 work pieces to and from the grinding element
 ag

of the machine, said device comprising, in com-

. - bination, a casing adapted to be stationarily
. - mounted adjacent said support, a spindle jour-
-~ naled in said casing for rotation about an axis

25

~ substantially perpendicular to said support, an
) arm projecting radially from said spindle, means
- for shifting said spindle axially relative to said

~ casing to position said arm closely adjacent the

- path along which the work is carried in the move-

S ‘ment of ‘said support, said arm being engageanle

" 30 by an oversize work piece in its movement along

- sald path and operative upon such engagement

. to rotate said spindle about its axis, a switch
. mechanism supported on sald  casing, and a
- switch actuating member carried by said spindle .
and operative in the

rotation of said spindle to

actuate said switch.

B 45

... 4. A calipering device for use with a grinding
© . machine having a movable support for carrying
- work pieces to and from the grinding element
_:-‘-%9-'bina,tion,{;_a? casing adapted to be stationarily
-+ mounted adjacent said support,. a spindle jour-
~haled in said casing for rotation about an axis

~ substantially perpendicular to said support, an
‘arm projecting radially from said spindle, means
~ for shifting said spindle axially relative to said
~casing and for shifting the casing laterally rela-
.~ tive to said support to position said arm closely

of the machine, said device comprising, in com-

- . adjacent the greund surface of a work piece car-

‘ried on said support, the position of sald arm
- being such that a work piece having: an excess
~~ -of stock-on the ground surface is effective to
- engage the arm and rotate said spindle incident

P to the movement of the work by said support, g

I an d meansactU&tEd _by said spmdle 111 its rotati_on

'normally-.'open switch mounted on said supp_t}rt,

S for closing said switch.

. b. A calipering device for use with a grinding
o n ‘machine having a movable table for carrying
~__-of the machine, said- device comprising, in com-
-~ bination, a casing adapted to be stationarily
- mounted adjacent said table, a tubular member
o -5'5':_slid'a,bllyfs_'upported In said casing for movement
- toward and from said table, a spindle journaled
“in said tubular member and movable therewith,
an arm projecting radially from said spindle and
‘operative upon radial deflection to rotate the
‘same, and means for shifting said tubular mem-
‘ber relative to said casing thereby positioning

work pieces to and from the grinding element

said arm-to provide clearance only for the pas-

sage of a work piece ground to a predetermined
dimension comprising, & nus rotatably supported
in said casing and having a threaded connection

=

- with said tubular member, and manually operable
‘means for rotating said nut. | | o
- 6. A calipering device for use with a. grinding

machine having a movable table for carrying

‘work pieces. to and from the grinding element of
the machine, said device comprising, in combi-
‘nation, a.spindle supported for rotation about
an-aXis substantially perpendicular to said table,

an arm projecting from said spindle over said

table and substantially parallel therewith, said
- arm being engageable by an oversize work piece

carried by the table and operative upon such

cngagement to rotate said spindle, and means

adjustably supporting said spindle comprising a.
casing stationarily mounted adjacent said table,
2 tubular member slidably supported in said
casing and having spaced bearings for the spin-

dle, a nut rotatably supported in said casing and

having a threaded connection with said member,
means for rotating said nut to shift said member
and sald spindle axially relative to the casing,
and resilient means coacting with said casing and
sald member to take up the play in the threads
of the member and said nut and thereby main-
tain accurate adjustment of said spindle,

7. In a grinding machine, in combination, a
rotary grinding element, a movable work support
ior carrying a series of work pieces across the

face of said element, a feed screw for moving said
element toward and from the work supyporf, and

means for rotating said feed screw under control

of said work pieces comprising, a calipering de-
-vice including a pivotally supported contact arm

having one end disposed closely adjacent the

- path along which the work pleces are carried

after being operated on by the grinding element,
said arm being positioned so as to be engaged
Py an oversize work piece whereby the arm is
rocked about its pivot, and means operated once
In each of such movements of said arm for im-
parting a single rotative step to said feed screw
to advance the grinding element toward the work

- support. |

8. A calipering device for use with a grinding

‘machine having a work support arranged to

carry a series of work pieces into and out of op-
erative relation with a grinding element and
means for adjusting the relative spacing of the

“element from the support, said device cCompris-
Ing, in combination, an arm supported for piv-

otal movement in a plane substantially parallel
to the finished surface of a work piece leaving
the grinding element, a contact member pPro-
jecting from said arm closely adjacent the path
along which the work pieces are carried after
leaving the grinding element, said member hay-

- ing a contact point positioned for engagement by

an oversize work piece whereby to rock said arm
about its pivot, means supporting said member

for yielding movement to allow the oversize work
biece to pass when the arm is rocked to its limit

position, and control means actuated in response

to the rocking of said arm for operating the
- adjusting means of the machine. .

9. In a grinding machine, in combination, a

‘grinding element, a movable work support for
carrying a series of work pieces into and out of
operative relation with said element, adjusting
~means for effecting relative movement of the
- element and work support toward and from each
- other to adjust the machine for grinding esch
~ of the work pieces to a predetermined dimen-
- sion, a solenoid operable when energized to actu-

ate said adjusting means and thereby decrease

the spacing of the element and the work support.
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a calipering device for controlling the energiza-

tion of said solenoid to automatically compen-

sate for the wear of the element incl:ding a con-
tact arm pivotally supported at one end and hav-
ing its other end disposed closely adjacent the
path along which the work pieces are carried
away from the grinding element, a contact mem-
ber yieldably supported on said arm for engage-

‘ment by an oversize work plece whereby to rock
said arm about its pivot, said contact member

vielding to allow the work piece to pass when

the arm is rocked to its limif position, and a
switch actuated in response to the rocking of sa1d 5
'arm operatwe to energlze sald solenmd |

DONAT_D R. HAT_:L
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