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~“The " invention “relates ‘to~grinding machines Vaayand ﬂatway ot shéwn) . The *wh‘eelsiide
‘and more-particularly ‘to‘a grinding wheel “F Il "gérves Hs “a *Support-for- o rdtfata,blev‘wheel
ing mechatiism ‘for* precisely -and‘automatically “Spitidle ¥2-havine- 5’ Brinding “wheel 43~ “friounted
~con’tro'lling wdrk '’ size. adjacent to"ohe” ehd {liéreot.’ THe Frindingwhdel
‘One-object of theinvention is provide a‘sifiple =5 spmdfe 12 "1y be triven by * gy suitable source
‘and ‘thoroughly practigal “feeding méchanism for “of BoWet “such: us ‘for "exainple ‘Wnelettiic “motor
precisely feeding ‘a-gritiding wheel so dgs‘to-i “con- (not shown) mounted on. the wheel' $lide (1.
‘trol*work size., ~Another-sbject-of “the 1nvention “*IHe wWheel $lidef | is’ gitanged to be’fed tidns-
is to provide a’ feedity “mechanism ‘to‘feed “the versely’by THearis Ot & stital efeeding mechaméih
‘grinding wheel first‘at ‘a‘grinding rdte, and ‘aufo- 20 ‘silch 4§ 5 iotdtable ‘féed ‘seréw *15-which ‘ts “Jour-
matically to reduice'the rateof infeed to‘a’finfsh-  ngllsd ‘th- ant1-frlct10‘n ‘Veatings’ 16-and ‘1. A
ing feed prior to positively “stopping’ fhe ‘infeed. ‘HA =1t 18" epends “from the: Under Side of -t
“Ancther ‘object is to provide s feeding’mechanism  “wheel slitte *I't~gi1d " ‘nieshes ‘with~or+ engag
‘with a work sizirig-head ‘having  a tovable work ‘féed serew 5. ‘A ’ma‘nuany operable feed-whdel
-engaging contact ‘tmeniber to cause a Wwithdrawal 15 19715 ‘mounted ‘on ‘the fromt 6t “the’ machine"base
of ‘the grinding “whieel to an inéperative position 19, “The *feed* “Whigel 9 -1y operanvely “connecte
when a work “piece ‘his. been “ground- to. & prede- tolrdtate’ a “gedi ‘20" which *feshis wiﬁha ges .
‘termined ‘size. “The gear ‘2115 ‘keyéd 6h the forward en B
“Another object is ‘to. provide a-nut-and screw  ‘rotatable SHaft°22, “IheTedr end-of the’shatt 22
feeding mechanism* W1th an adjustable stop abut- 520 iy shda.bly Keyed W1thm the forwai'd' ‘end- of “a
ment-and stop pawl to limit the 1nfeed1ng move- 1otatab1e sleev‘e ’23 The forWa,rd thndncal end
‘ment of ‘the grinding Wwheélin which ‘the pa,Wl fs
‘arrarnged-to-adtuate a limit-switch to cha,nge “the
grinding feed ‘to a finishing fesd “Yetore ‘the - e : :
Teeding movement is ‘stopped, and: work‘sxzmg 98 With 'H. stop abutrﬂent "25 Wwhith ‘is* arrafige

d-to

‘head arranged'to catisea w1thdra.wa1 ‘of thegritid- Tove’ iflto engagement WIth a Tounded‘énd “of ‘an
ing wheel when ‘s work piece has ‘been ‘ground admstable‘stop screw ‘26 which-fs* carried by ‘the
to a predetermined-size. shaft 22,

The invention accordingly corisists in the fea- “Th '6¥det toTacilitate a - ‘rapid ‘bosit'oinng ‘Hove-

tures of construction, combmat.rons ‘of ‘élements, , g THEDL ‘of* theg‘nﬁ&mg Wheel ‘thats; apfdly Tov-
and-arrangements of ‘parts, as will be exemplified ‘ing the ‘grinding Wheel and 1t,s support1ng slide
in'the ‘structure to be hereimafter described and  ‘to’and from- al operative’ pds:thh a hydrmﬂica:ll'y
the ‘scope of the “application ‘of -Which ‘wiil e ‘operdted-iechanisin’ts provided. - The ‘béarig’ 1T
indicated in ‘the following ‘cldims. for.the right-hand end of “the* feeq* ‘screw: 5

In the -accompanying drawings, in -which -is -g: ,(Flg 2) Is sﬁmicrted By &ab“ly mdfmted Sleeve
shown -one -of ‘various possible -embodiménts ‘of
the ‘mechanical features of ‘this invention,

" Fig. 1 is a ‘combined hydraulic-‘and ‘electrical
‘diagram of the feeding mechanism and the con-

mounted Witk >n 6ylinider .33 .The plstoii ‘rod

trols therefor; ‘40 o1, the. piston, _2)La,nd the cyhnder 33 are_ar-
‘Fig, 2 is a <ross-sectional ‘view ‘through ‘the rapgedin: -axial alisnment with the Teed screvw. I5.
‘grinding wheel-feeding mechanism; - A ssuitable feed. .coniticl valve 35, is, prov1de?1

Fig. 3 is-a fragmentary horizontal sectional for seontreiling . the adlmssmn and:-exhaist . of
view, on-ah enlarged ‘scale, ‘thiough the feeding fhiid.from.the -cylinder 33 The valve,35‘<1s pref-
mechanism clutch and:the ‘actuating mechanism 45 erably. a. pistonstype valve compnsmg & valve
therefor; and stem:36. havmg a - plurahty ofvalve,

Fig. 4 4is- a fragmentary vertical :section, :on 38-and: 391formed integrally. =therew1th I ;com-
an enlarged scale, of the :detent mechanism:for pression:;spring:'40 -serves:nermsily : to, ma,mtam
holding the clutch either engaged or disernigaged. the; valve::stem:-86: in its iright-hand send-4 POSI=

A grinding machine has been illustrated-in the 5o tion;-as lustrated in Fig.; L. -Aisolenoid:- 41 ds
drawings of the type disclosed in my -copending operatively:iconheeted~to: the- nght—hand Jeénd:-of
application” Serial -No. 191,386 .filed ‘October 21, thewvalve:stem:36 :andds arrangedsorthat when
1850, comprising -a base 10 which:serves :as:a eriergized; it serves:tovshift the.wilve stém:36
support for a transversely movable ‘wheel: slide toward the deft:intoia réverse position. -
11, - The wheel'slide. 4 is supported-onthe usual 55 A suitable! {fluid Jpréssiire supply ssystemidsipro=
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vided comprising g motor driven fluid pump 42
which araws fluid through a pipe 43 from a res-
ervoir 44 and forces iluid under pressure through
a- pipe 45 to the feed control valve 38. A pres-
sure relief valve 44 is connected to the pipe 45
by means of which excess filuid under pressure
may be bypassed directiy through a pipe #¢ into
the reservoir 44 so as to maintain a substantially
uniiorm - operating pressure in- the hydraulic
system.

In tne position of
1, fluid unaer pressure passing through the pipe

45 enters a valve chamber 48 located between-

the valve pistons 31 and 38 and passes: through
a passage 49 into a cylinder champer 50 to cause
the piston 32 to move toward the rignt into the
position illustrated in Fig. 1. Movement of the
piston 32 toward the right also imparts a’ corre-
sponaing movement to the feed screw 5, the
half-nut i8, the wheel slide {1 50 as to move the
.grinaing wheel 13 to a rearward or inoperative
‘position. - During this movement of the piston 32
‘hudid within a cylinder chamber 51 may exhaust
‘through a passage 52, through a valve chamber
"53 located between the valve pistons 38 and 39

“and pass out through an exhaust pipe 54 into the
reservoir 44. ‘

~ In.oraer to slow down the rapid rearward
Movement of the piston 32, a dash pot mechanism
"is provided. Tne piston rod 31 is provided with
a rearwardly extending stud 80 which is ar-
ranged when moved toward the right to engage
a dash pot piston 61. The dash pot piston 61 is
sliaably mounted within a dash pot cylinder 62.
when the dash pot 61 moves rearwardly, fluld is
exhausted from the dash pot cylinder 62 through
a pipe 43 and through a throttle valve 64 and
into the passage 52. A pall check valve 65 is
_provided so that fluid exhausting from the dash

pot cylinder 62 must pass through the throttle
valve vd. It will be readily apparent from the
foregoing disclosure that until the stud 60 en-
gages the dash pot piston 61, the piston 32 will
‘move at a rapid rate. After the stud 60 engages
the dash pot piston 61 the speed of movement. of
the piston is reduced to a predetermined slower
‘rate. as governed by fiuid exhausting from the
‘dash pot cylinder 42 through the pipe 63 and
the throttle valve 64. It will be readily apparent
from the foregoing disclosure that by adjustment
‘of the throttle valve 64, the rapid rearward
‘movement of the piston 32 may be reduced to a
slower speed before the piston 32 engages the
rear of the cylinder 33. - '

" It is similarly desirable to provide a cushioning
or slowing down movement of the piston 32 as
it moves rapidly toward the left as the grinding
wheel i3 approaches the workpiece to be ground.
When the solenoid 41 is energized to shift the
valve stem 38 toward the left fluid under pressure
from the pipe 45 is passed through the valve
chamber 53 and through the passage 52 into the
‘¢ylinder chamber 51 to cause the piston 32 to
move - rapidly toward ‘the left (Fig. 1). Fluid
under pressure passing through the passage 52
may also pass through the throttle valve 64 and
the ball check valve 65, through the pipe 63 into
the dash -pot cylinder 62 to return the dash pot
piston 61 to its initial position. - The initial rapid
movement -of the piston 32 causes fiuid within
the ‘cylinder chamber 58 to exhaust through a
port: 66, through the passage 49, through the
valve chamber 48 and out through the exhaust
pipe 54. When the valve piston 32 closes the
port 66 just before the piston reaches the end of
its: stroke toward the left, that is when the stop
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the valve 35, as shown in Fig.. -

-4

abutment 25 engages the stop serew 26, fluid may
then be exhausted through a passage 19, and
through a throttle valve i into the passage 49
thereby facilitating a reduction in speed of the
forward movement of the piston 32 before the
forward approaching movement ceases. A ball
check valve 68 is connected between the port 69

.and the passage §1 which serves to facilitate a

substantially unrestricted fiow of fluid. from the
passage 49, through the port 69 into the cylin-
der chamber 50 so as to start the rapid rearward
movement of the piston 32 when the solenoid 41

- is deenergized.

15

A suitable cam operated feeding mechanism is

'provided» for producing a slow precise feeding

movement, of the grinding wheel during the

~ grinding operation. In the preferred form, a hy-
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shown in Fig. 1.

5 the-pipe. 54 into the reservoir 44.

‘draulically operated mechanism is provided in

which a fluid motor serves to produce a con-
trolled rotary movement of the feed screw i5. As
illustrated in the drawings a fluid pressure cyl-

_inder 1§ is provided having a slidably mounted
.piston 76. The upper central portion of the pis-

ton 16 is provided with rack teeth 17 meshing
with a gear 18 which is keyed on a rotatable shaft
79. The shaft 79 is also provided with a gear 14

‘which meshes with the gear 21. It will be readily

apparent from the foregoing disclosure that when
the piston 76 is moved endwise within the cylin-
der 15, a rotary motion will be imparted to the

feed screw 15 through the rack and gear mecha-

nism above described.
. A shuttle-type control valve 80 is provided for
controlling the admission to and exhaust of fiuid

‘from. the cylinder 15. The valve 80 comprises a

»s]ida,bly mounted valve member having a plu-

‘rality. of spaced valve pistons 81, 82 and 83 form-

ing a pair of valve chambers 84 and 85. A com-
pression spring 86 is provided normally to hold
the valve in a left-hand end position such as
In order to shift the valve 80
into a right-hand end position, the pipe 4% is
connected by a valve 87 with a pipe 88 which is

in turn connected to a left-hand end chamber 89

within the valve 0. When it is desired to shift
the valve 80 into a right-hand end position, the
valve 87 may be opened to admit fluid under pres-
sure from the pump 42 through the pipe 88 into
the valve chamber 88.

“In the position of valves 35 and 80 (Fig. 1)
fluid under pressure entering the valve chamber

‘48 may pass through the pipe 98, through the

valve chamber 85 in the valve 80, through a
passage 91 into a-cylinder chamber 82 to move

the: piston 76 toward the left into the position

illustrated in. Fig. 1. The left-hand movement
of the piston 16 serves.to impart a rotary motion
to the feed screw |5 to cause a rearward move-
ment-of the nut 18, the wheel slide {! and the
grinding wheel 13. During this movement of the
piston-76 fiuid within a cylinder chamber 83 may
exhaust through a passage 84, through the valve
chamber 88, through a pipe 95 into the valve
chamber 53 in the valve 35 and exhaust through
It will be
readily apparent from the foregoing disclosure
that the feed control valve 35 is arranged to
control- the admission to and exhaust of fluid
from-the rapid feed cylinder 33 and the grind-
ing feed cylinder 75. .

. It is desirable to control the grinding feed of
the wheel so that a grinding feed may be ob-=
tained during the initial grinding after which
the feed may be slowed down to a finishing feed
before. the infeeding movement of the grinding
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‘wheel {3 is positively:stopped. :Thisiscpreferably
<accomplished: by :means.of :a' finish ifeed control

valve:9T.and.a grinding:feed -controlvalve :98
~which ‘are -arranged :to -eontrol the: exhaust.of

‘fluid-from the cylinderchamber.92. Aballicheck :

valve: 8% is provided-in-the.pipe 90:so-asito al-
-low -pressure to fow :substantidlly qunrestricted
from the wvalve.35 ‘through -the -pipe 90 to-the
cylinder J8. Whenfluid:is -exhausted :from the
-eylinder -chamber 92 -‘when ‘the -piston-18 starts
its movement to-the right-to cause:a’ feeding
‘movement of the grinding wheel 13 ‘the ball ¢heck
“valve 8§ isarranged-to prevent exhaust fluid pass-
-ingtherethrough-so'that-the entire‘exhaust fuid
from the cylinder chamber €2 must pass‘through
-either the grinding feed valve'88-or-the finishing
‘feed valve'87-or threugh:both:of the:feed valves.
“During the initial ‘infeeding -movement ~of ‘the
-grinding wheels as-caused by ‘the piston 78 fiid
exhausted -from ‘the-cyiinder ¢hamber 82 ‘may
“pass through-both-of ‘the valves-98 and 97. This
exhaust of -fiuid serves to control the-rate of ‘the
grinding -feed.

“In-order to change the infeed from a grinding
feed to a finishing feed, a solenoid valve “188-is
provided comprising ‘a valve “stem 10! having
valve “pistons 182 and 123 formed integrally
therewith, the-valve pistons 182 ‘and 193 -being
arranged to form “a ‘vdlve chamber {84, “A
“ecompression spring 85 ‘serves normally to
‘hold “the ‘valve stem (01! "in a righthand end
‘position (Fig. 1) 'so that “fluid may exhaust
‘through -both ‘of “the valves 88 and 87. A
solenoid 10§ is provided which when energized
-serves to shift ‘the valve stem 18( toward the
‘1left against the compression of the spring {85
so as to render the grinding feed control valve
‘88 inoperative. Affer -the valve 188 has been
shifted ‘into a left-hand end poesition all fluid
exhausting -‘from the cylinder chamber 82 -must
“exhaust through the finish feed control valve
"87 which is adjusted to produce a slow finishing
feed of the grinding wheel ‘before the infeeding
‘movement ‘is ‘finally “stopped.

A ‘stop abutment mechanism is provided for
‘positively stopping the rotary motion of thefeed
screw 15 thereby limiting the infeeding move-
ment of ‘the grinding wheel 3. "This mechanism
may comprise a micrometer adjusting mechanism
‘118 carried by the ‘feed wheel 18 which is ar-
-ranged “to adjustably support a stop abutment
111, A stop pawl Fi2 is-pivotally supperted by
o stud ‘113 fixedly ‘mounted on the front of the
“machine base. "It will be readily apparent that
when ‘the stop -abutment rotates in a counter-
-clockwise -direction with the feed wheel {89, ‘the
rotary moetion -of the feed screw 15 will continue’
‘until the stop abutment 1{{ engages a-stop sur-
face ({4 cn the upper-end of the pawl-112,

1t ‘is- desirable to feed the grinding -wheej 13
“first at a normal grinding rate-and then fo-auto-
-matically reduee-the feed to a very siow-finishing
-feed before -the rotation -of the feed :screw 5
-is .stopped- by -the mechanism above described.
An arm 7 is supported on the stud“Pi3 and
is fixedly -connected to move with the stop -pawl
412. " The.stop pawl {12 is provided with an ad-
-justable detent (18 which is arranged to be en-
gaged hy a cam |15 'lceated adjacent-to-the stop

abutment £11. "The detent 116 is preferably ad- 7

Justed so that the cam 145 will engage the detent
Af6-and: rock the stop pawl- {42 in-a ‘counter-
:clockwise :direction before the stop - surface {14
is‘engaged by the:stop abutment:tii. The rock-
singmovement of :the: stop:pawl {42 servesto’im~"
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-part & ¢orresporiding :motion.ifo thesarm A£7.
The arm 117 supports an adjustable:detent <18
~whieh is-arrangedto:.engage :an: actuated-roller
119 of g-limit-switch :129. ~The:limit switch :120
‘is-preferably:a - normally open.limit switch:which
‘isseonnected so thatwhen it.is closed, the solenoid
106 is-energized -to.shift the valve. stem [0{ to-
sward - the righit thereby rendering :the grinding
feed- control valve :98 dnoperative: during::the
“finish grinding:operation. - It will-be:readily: dp-
‘parent from-:the foregoing disclosure: thdt ‘when
“the feed-wheel 19 is-rotated either-manually cr'by
smovement -of the-piston 16, the rotary motion
-of the feed-screw 15 and-feed wheel 19 will:‘move
‘at a- grinding feed ‘rate -uxitil the cam {15 en-
-gages ‘the détent t{§--and :récks the . stop rpawl
(12, the arm A7, the detent 118 in' a-counter-
clockwise direction to actuate and-close the-limit
-switeh 20 thereby -energizing -the:solenoid <188,
close “the valve ‘180 'thus rendering the-grinding
“feed control-valve inoperative so that theredfter
“fAluid exhausting from the eylinder chariber-92
must pass through the finishing feed controlvalve
‘87, The slow finish feed -continues until <the
stop .abutment {11 engages the-stop-surface-ki4
‘on the stop pawl 2. ‘In the preferred-opera-
‘tion the grinding wheel remains in grinding-con-
tact with the work after-the infeeding movement
is stopped to permit the 'grinding wheel -13-to
spark-out or finish grind the ‘work piece.

An automatic control mechanism is-provided
for sutomatically controlling ‘the “duration -of
the grinding cycle comprising a- work gaging
‘head 128 having”a movable work. contact mem-
ber. The gage head (28 is provided with a
slidakly movable work contact member139°which
is arranged to engage the periphery of the work
piece 124 being ground. The gaging head 125 is
provided with a C-shaped caliper head ‘127 hav-
ing.a pair of adjustably mounted work engaging
screws 128 and 129 to facilitate maintaining the
gage head 25 in a predetermined relationship
with the work piece 124 during a grinding op-
eration. The gaging head 125 is preferakly sup-
ported by a bracket (not shown) on the wheél
slide 11. This type of mournting is old and well
known. in the. art and therefor has not been
“illustrated in the present application. )

The upper end.of the work contact member
{30 engages a rock arm (31 which is pivotally
supported by & stud 132. A compression spring
{33 is arranged to exert a downward pressure
on rock arm 131 to maintain the contact mem-
‘ber 130 in operative engagement with the .pe-
-riphery of work piece 124 during a grinding op-
eration. The rock arm [31 is provided with an
electrical contact member 134 which is arranged
-to move into engagement with a contact member
- 135 mounted within the gage head 125.. An.ad-
“justment screw 136 is provided for adjusting the
.contact element 135 to facilitate setting up gage
head for sizing to grind a work piece:to a -pre-
determined size. . .

A pair of power lines 48 serve to supply: elec-
trical power to operate mechanism of the ma-
-¢hine. A manually operable control lever 4!
is pivotally supported.by a .stud 142 which s
in turn supported on the front of machine base.
!The control lever 144 is.arranged to close.a nor-
‘mally open start switch 143  when the:lever {4{
is rocked in a counter-clockwise direction :and
“t0.open-a normally closed.stop switch {44 -when
‘rocked ‘in a clockwise direction. -A relay switeh
145 and a relay switch 146 -together ~with -a
~selector ‘switch 147 -are ‘provided ‘for -controlling
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the feeding mechanism in a manner to be here-
inafter described.

When it is desired to start a grinding cycle,
the lever i4i is rocked in a counter-clockwise
direction to close the start switch {43 which
serves to energize the relay switch (45 to close a
circuit and thereby to energize the solenoid 4i
so as to shift the feed control valve 35 to start
a forward approaching and feeding movement
of the wheel slide {1 and grinding wheel 13. The
relay switch 145 is provided with a holding cir-
cuit so that only a momentary closing of the
.start switch 143 is required to start the grinding
cycle. The piston 32 causes rapid approaching
movement of the wheel slide {1 and the grinding
wheel 13. The rapid approaching movement
continues until the piston 32 engages the left-
hand end of the cylinder 23 after which the ap-
proaching movement of the slide 11{ is reduced
to a grinding feed as governed by the throttle
valve 97 and 98. The grinding feed continues
until the cam {15 engages the detent i16 and
rocks the feed pawl 112 and the arm (7 in a
counter-clockwise direction to close the nor-
mally open limit switch 120. Closing the limit
switch 120 serves to energize the solenoid 186 to
close the valve 108 so as to render the throttle
valve 98 inoperative thereby reducing the grind-
ing feed to finishing feed as governed by the
throttle valve 97. The finishing feed continues
until the stop surface i1l on the feed wheel 19
engages the stop surface {14 on the feed pawl
{12 thereby positively limiting the infeed move-
ment of the wheel slide (i .and the grinding
wheel {3. The grinding wheel {3 remains in
engagement with the work piece 124 for a spark-
ing-out or dwell. Until the work contact mem-
ber {30 moves downward a sufficient distance to
close the contacts 134—I135 thereby closing a
circuit to open the normally closed relay switch
146. The opening of the relay switch 146 serves
to break the holding circuit on relay switch {45
thereby deenergizing the solenoid 4! so that the
feed control valve 35 returns to the position illus-
trated in Figure 1. The shifting of the feed
control valve 35 into .this position causes a
rearward movement of the wheel slide (3, that
is, a movement of the piston 32 toward the right,
and a simultaneous movement of the piston 7§
toward the left to re-set both of the pistons for
the next grinding cycle. ‘

The selector switeh 147 is provided to facilitate
rendering gaging head {25 inoperative when de-
sired to facilitate manually controlling grinding
cycle.

It is desirable to provide a suitable clutch
mechanism whereby the feed wheel may, if de-
sired, be operated independent of the cylinder
15 for setting up the machine, or for manual
operation thereof when desired. The gear 18 is
supported by anti-fraction bearings {55 and 156
(Fig. 3). The shaft 19 is provided with an in-
ternal gear 15T which is arranged to mesh with
an external gear (58 which is fixedly mounted
to rotate with the gear 78. As shown in Fig.
3, the gears 57 and (58 are in mesh so that ro-
tation of the gear 18 caused by the piston 76
will impart a rotary motion to the feed screw
{5. When it is desired to declutch the power
mechanism from the manual control, the shaft

_ 18 is moved axially toward the right (Fig. 3)
to slide the internal gear 157 out of mesh with
the external gear 158, after which the feed wheel
19 may be rotated manually independent of the
fluid pressure piston 76.

To facilitate operation of the clutch mech-
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‘anism above described, a manually operable

clutch lever 160 having a hub portion 161 is
arranged to rotate concentric with the axis of
the feed wheel {8. The clutch lever 166 is pro-
vided with a downwardly extending arm 162
having a stud 163 projecting downwardly from
its lower end. The stud 163 is arranged between
a pair of adjustably mounted opposed actuating
screws 164 and 165 which are adjustably mounted
on a yoked member 166. The yoked member
166 is pivotally mounted on a stud 167 carried
by a bracket (68 which is fixedly mounted on
the front of the machine base. The yoked mem-
ber 166 is provided with a downwardly extending
yoked portion 189 which is provided with opposed
studs 1780 which ride within a groove {7 formed
inni an enlarged end portion of the shaft 79. It
will be readily apparent from the foregoing dis-
closure that when the clutch lever {60 is rocked
in a clockwise direction (Fig. 1), the yoked mem-
ber 166—(69 will be rocked in a counter-clock-
wise direction (Fig. 3) to slide the shaft 19 to-
ward the right thereby moving the internal gear
157 toward the right out of mesh with the ex-
ternal gear 158,

A suitable detent mechanism is provided for
holding the clutch parts either engaged or ‘dis-
engaged. This mechanism may comprise an ar-
row-pointed surface (712 formed on the lower
end of the stud 163 (Fig. 4). The arrow-pointed
surface 1712 is arranged to engage a spring pressed
arrow-pointed plunger i73 which serves to hold
the stud 163 either in a clutched or declutched
position.

The operation of the improved wheel feeding
mechanism will be readily apparent from the
foregoing disclosure. Assuming all of the valves
to have been previously . adjusted a workpiece
mounted and in position for a grinding operation
the gaging head (25 moved into operative en-
gagement with the work piece. 'The cycle control
lever 141 is rocked in a counter-clockwise direc-
tion to close the start switch 143. The closing
of the start switch 143 serves to energize the
solenoid 41 to shift the feed control valve 35
toward the left to energize an infeeding cycle.
Fluid under pressure is passed from the valve 35
to the cylinder chamber 5{ to cause a rapid ap-
proaching movement of the wheel slide 11 and
grinding wheel {3 which continues until the port
66 is closed after which the rapid approaching
movement is slowed down as controlled by the
throttle valve 71 just before the stop member 25
engages the stop screw 26. At the same time
fluid is admitted to the cylinder chamber §i of
the cylinder 33, fluid under pressure is also passed
into the cylinder chamber 93 to move the piston
16 toward the right thereby starting a controlled
rotary motion of the feed screw 5 as governed
by the grinding feed control valve 88 and the
finish feed control valve §7. The wheel slide con-
tinues to move at a grinding feed until the cam
{i5 engages the detent ({6 and rocks the stop
pawl (12 so as to close the limit switch 120, as
above described. The closing of the limit switch
£20 energizes the solenoid 108 to close the valve
{00 thereby rendering the grinding feed control
valve 98 inoperative so that thereafter fluid ex-
hausting from the cylinder chamber 92 must ex-
haust through the finish feed control valve 87
which reduces the grinding feed to a slower
finishing feed shortly before the stop abutment
11! engages the stop surface 114 on the pawl
f12 to positively limit the infeeding movement
of the grinding wheel., The grinding wheel I3




. 2,582,610

remains in grinding contact with the work until
the: work .piece.‘has been ground to s predeter-
mined:size as governed by the-electric.sizing head
. 128. When the contacts 134—135 in the sizing
head close as the work piece :124 ‘is ground.to
a.predetermined diameter, the solenoid 41 is de-
energized to-admit fluid to the cylinder chamber
50 to:cause a .rapid rearward movement of the
piston 32 together with the slide {1 and grinding
wheel 13 to:move the wheel 138 to an inoperative
position:. Af the same:time fluid under pressure
is:admitted through the check ‘valve 8§ into the
cylinder chamber 92 to cause the piston 16 to
move toward the left thereby rotating the feed
screw in the reverse direction to re-set the feed
mechanism ‘for-the :next cycle of operation. As
soon as.the feed ‘wheel 19 starts rotation in a
clockwise direction, ‘during the re-setting 'mo-
tion, the cam 115 moves nut of engagement with
the detent 118 thereby allowing the limit switch
120 ‘to. open to deenergize the solenoid 185 there-
by -opening the valve 180 for the next grinding
cycle. -This cycle of operation may then be suc-
cessively repeated by merely actuating the cycle
control.lever {41.
1If .desired, the feeding mechanism may be op-
erated without the use of the stop sbutment t11.
The parts-are adjusted so that the cam 115 rocks
the pawl 112 so that the detent (18 actuates the
limit switch (20:to.change from:a grinding feed
to a finishing feed as:above described. ‘When the

workpiece reaches a predetermined size; the con-:

tacts 134135 make 'a -circuit after a predeter-
mined finish grinding operation ‘to .cause:a rear-

ward movement of the grinding wheel 13 and

wheel slide [f{ to an inoperative position.

It will thus be seen that there has been pro-
vided by this invention:apparatus in which the
various objects hereinabove set forth together
with many thoroughly practical advantages are
successfully achieved. As many possible em-
bodiments may be made of the above invention
and as many changes might be made in the em-
bodiment above set forth, it is to be understood
that all matter hereinbefore set forth or shown in
the accompanying drawings is to be interpreted
as llustrative and not in a limiting sense.

I claim:

1. In 3 grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
thereon, a feeding mechanism to feed said slide,
a rotatable feed wheel therefor, an adjustable
stop abutment on said feed wheel, a movably
mounted ston pawl positively to limit rotation
of the feed wheel, power operated means to actu-
ate said feeding mechanism, means to control
said power means to produce a grinding feed,
means to control said power means to produce 2
finishing feed, means including a limit switch
actuated by said stop pawl before the stop abut-
ment engages said pawl to render said grinding
feed control means inoperative so as to reduce
the infeed to a predetermined finishing feed,
and means including a sizing head having a mov-
able contact member in engagement with the
workpiece being ground to move the grinding
wheel to an inoperative position when the work-
piece has been ground to a predetermined size.

2. In a grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
thereon, a feed mechanism to feed said slide, a
feed wheel therefor, an adjustable stop abutment
on said feed wheel, a pivotally mounted stop pawl
positively to limit rotation of the feed wheel,
means including a fluid motor to actuate said
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feed:mechanism; an ‘adjustable throttle valve to
control the:exhaust of fluid'from the :fluid motor
so.as'to:produce a grinding feed, a second adjust-
able throttle valve to control the:exhaust.of fluid
from the motor so:as to produce:a finishing:feed,
means 'including a limit switch actuated by said
pawl before the stop-abutment engages:said pawl
to render said ‘first throttle valve inoperative so
as to reduce the.feed to a predetermined finish-
ing feed, and:means 'including a sizing head'in-.
cluding a.work engaging contact member to move
the . grinding wheel ‘to an inoperative .positionh
when a workpiece. ‘has been 'ground to a- pre<
determined size. o

3. In g grindingmmachine having a- transversely

" movable -wheel slide, :a .rotatable: grinding -wheel

thereon, means including a fluid motor to-move
said slide rapidly to-and:from:an operative jposi=
tion, a ;solenoid-actuated control valve therefor,
means including: a: ¢ycle start:switch-t0 energize

" said -solenoid-actuated control valve ‘to initiate
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a, feeding cycle, a nut and screw mechanism to
feed said slide, a- manually operable feed wheel
therefor,  an -adjustable -stop abutment on:said
feed wheel, a 'pivotally mounted stop pawl ‘to

" limit- the rotation of the feed wheel .and feed

screw, means including a . fluid motor to..rotste:
said feed screw, an adjustable throttle valve to
control the exhaust of :fluid’ from: the. second
motor so-as to produce a-grinding feed, a ‘second

" throttle valve to: coritrol the ‘exhaust of fluid
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from the second-motor so as‘to produce a finish~
ing feed, a-solenoid-actuated valve to render the
first ‘throttle valve inoperative, a limit switeh
actudted by said pawl ‘before the ‘stop abutmeént

" engages said pawl-to actuate the second solenoid-

actuated -valve to reduce the feedito.a predeter-
mined finishing Teed, and a sizing head. including:
a movable work contacting element to deenergize
the first solenoid-actuated control valve when a
workpiece is ground to a predetermined size to
cause a rearward movement of the grinding wheel
to an inoperative position.

4. In a grinding machine having a transversely
movable wheel slide, g rotatable grinding wheel
thereon, means including a fluid motor to move
said slide to and from an operative position, a
solenoid-actuated control valve therefor, means
including a cycle start switch to energize said
solenoid-actuated control valve to initiate a feed-
ing cycle, a nut and screw mechanism to feed
said slide, a rotatable feed wheel therefor, an
adjustable stop abutment on said feed wheel, a
pivotally mounted stop pawl positively to limit
rotation of the feed wheel and said feed screw,
means including a fluid motor to rotate said
screw, said solenoid-actuated control valve to
control the admission to and exhaust of fluid
from both of said motors, an adjustable throttle
valve to control the exhaust of fluid from the
second motor so as to produce a grinding feed,
a second adjustable throttle valve to control the
exhaust of fluid from the second motor so as to
produce a finishing feed, a second solenoid-actu-
ated valve to render said first throttle valve in-
operative, means actuated by said pawl before
the stop abutment engages said pawl so as to
actuate the latter solenoid-actuated valve to re-
duce the feed to a predetermined finishing feed,
and a sizing head including a movable work en~
gaging contact member which serves when a
workpiece has been ground to a predetermined
size to deenergize said first solenoid-actuated
control valve to cause both of the fluid motors
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t¢ refurn to initial positions thereby moving the
grinding wheel to an inoperative position.

- 5. In & grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
thereon, means- including a piston and cylinder
to move said slide to and from an operative po-
sition, a solenoid-actuated .control valve there-
for, means including a cycle start switch to en-
ergize” said . solenoid-actuated control valve to
initiate a feeding cycle, a nut and screw mecha-
nism to feed said slide, a rotatable feed wheel
therefor, an .adjustable stop abutment on said
feed wheel, a pivotally mounted stop pawl posi-
tively to limit rotation of the feed wheel and
féed serew,; means including a piston and cylinder
to rotate said feed screw, said solenoid-actuated
control valve serving to control the admission to
and exhaust of fluid from both of said cylinders,
an adjustable throttle valve to. confrol the ex-
haust of fluid from the second cylinder so as to
produce a grinding feed, a second adjustable valve
to control the exhaust of fluid from the second
eylinder so as to produce a finishing feed, a sec-
ond solenocid-actuated valve to render said first
throttle valve inoperative, a limit switch actuated
by ‘said pawl before the stop abutment engages
said pawl so as to actuate the second solenoid-
actuated valve to reduce the feed to a predeter-
mined finishing feed, and a sizing head which
serves when a workpiece has been ground to a
predetermined size to deenergize the first sole-
noid-actuated control valve to cause both of the
pistons to return to initial positions thereby mov-
ing the grinding wheel to an inoperative position.
- 8. Tn a grinding machine having a transversely
movable wheel slide, a rotatable grinding wheel
spindle thereon, a feeding mechanism to feed
said slide, a rotatable feed wheel therefor, an
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adjustable cam on said feed wheel, a movable
pawl arranged to be actuated thereby, power op-
erated means to actuate said feeding mecha-
nism, means to control said power means to pro-
duce a grinding feed, means to control said power
means to produce a finishing feed, means includ-
ing a limit switch actuated by said pawl to render
the grinding feed control means inoperative so as
to reduce the infeed to a predetermined finishing
feed and means including a sizing head having
a movable contact member in engagement with
the workpiece being ground to move the grinding
wheel slide to an inoperative position when the
workpiece has been ground t0 a predetermined
size. ' :

7. In a grinding machine having a transversely
movable wheel slide, a rotatable grinding ‘wheel
spindle thereon, a feeding mechanism to feed said
slide, a feed wheel therefor, an adjustable cam on
said feed wheel, a pivotally mounted pawl ar-
ranged to be actuated thereby, means including
a fluid motor to actuate said feeding mechanism,
an adjustable throttle valve to control the exhaust
of fluid from the fluid motor so as to produce
a grinding feed, a second throttle valve to con-
trol the exhaust of fluid from the motor so as to
produce a finishing feed, means including a limit
switeh actuated by said pawl to render the grind-
ing feed throttle valve inoperative so as to re-
duce the infeed to a predetermined finishing feed
and means including a sizing head including a
work engaging contact member to move the grind-
ing wheel slide to an inoperative position when
a workpiece has been ground to a predetermined
size.
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