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7 Claims.

This invention relates to the feeding of work
and a tool relatively, and is particularly con-
cerned with such feeding as applied to the grind-
ing of work. In such machines it is usual prac-
tice to produce a rapid traverse of the wheel on
the work during the grinding operation.

It is an object of the present invention to pre-
sent a gradual continuous relative feed motion
between the work and the wheel without inter-
fering with and during this traverse. This feed
may be produced by motion of either the work
or of the wheel laterally of the line of traverse.

A further object is to produce the feed auto-
matically at a predetermined rate and to a pre-
determined extent.

Still another object is to provide for automatlc
retraction at the end of a grinding cycle prepar-
atory to operation on a new work piece.

For a more complete understanding of this in-
vention reference may be had to the accompany-
ing drawings in which

Figures 1 and 2 are top plan and fragmentary

front elevations, respectively, of a grinding ma-

chine embodying one form of the invention.

Pigure la is a detail section on line la—Ilg of
Figure 1.

Figures 3 and 4 are fragmentary right hand
and rear elevations of the same.

Figure 5 is a detail sectional view on line 5-——5
of Figure 4.

Figure 6 is a detail sectional view on line 6—8
of Figure 5.

Figure 7 is a view similar to Figure 6, but
showing the parts in different positions.

Figure 8 is a detail sectional view on line 8—8
of Figure 6.

Figure 9 is a fragmentary view partly in ele-
vation and partly in section showing the travers-~
ing mechanism,

Figure 10 is a detail sectlon on line {0—10 of
Figure 1 showing feed as applied to the work.

Figure 11 is a detail sectional view on line
fI—t1 of Figure 10.

Figure 12 is a view partly in side elevation and
partly in vertical section of the wheel head show-
ing a modification of wheel feed mechanism.

Figures 13 and 14 are detail sectional views on
Illéles 13—13 and {4—I4, respectively, of Figure

Figure 15 is a diagrammatic view showing the
control mechanism for the feed shown as ap-
plied to the mechanism of Figures 1 to’ 8, inclu-
sive.

Referring first to Figures 1, 2 and 3, at I is
shown a machine bed having at one end a plat-
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form 2 onh which is mounted for motion from
front to back, a work slide 3. This work slide
may have any suitable means for moving it for-
wardly or backwardly in case it is desired to pro-
duce a relative feed between the work and tool
by motion of this head. As shown it supports
work holding meéans indicated at 4, this means
including -a rotary work-carrying spindle for
supporting a piece of work as at 5, this spindle
being rotated as by a motor 6 carried by the
casing of the work holding means 4 and con-
nected to the spindle as by a driving belt - T.
This work holding means may be adjustable an-
gularly on the slide 8, for this purpose arcuate
slots being shown at 8 for receiving suitable bolts
securing the work holder holding means in po-
sition. At 9 are shown longitudinally extending -
slots for attachment of a suitable truing mech-

“anism ‘indicated generally at {0 when a grind-

ing wheel is the tool which operates on the work.

The machine base may be provided with a
rocking support at 12 on which may be carried
for rocking and axial motion a tool carriage 14.

- This tool carriage may support a transverse slide
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{5 carrying a grinding wheel head 16 within
which  is mounted a wheel shaft 1T carrying a
grinding  wheel 18 for operating on the work.,

“The spindle {7 may be rotated at high speed as -

by means of a belt 18 passing around a pulley
20 at its rear end  and connected to the drive
pulley ‘21 of a motor 22 supported from the car-
riage 14.

This machine as so far described is of the type
shown in the Arms Pat. No. 2,310,338 granted
February 9, 1943, for Metal working machines
and is not, per se, my invention, It is sufficient
to say that the carriage (4 is moved axially to
cause the wheel to traverse the work.and at the
end of a grinding operation, the wheel slide is
retracted into the position shown in Figures 1
and 2 to bring the wheel out from the work,
this being accomplished by hydraulic mecha- ’
nism. For example, in Figure 9 the carriage 14
is shown as rockably supported on a tube 28
which is slidably mounted on semi-cylindrical
bearing members 26. Extending into the tube
25 is a shaft 27 prov1ded with an enlarged di-

"ameter portion 28 which slidably fits within the

tube 25 and forms a piston therefor. The shaft
271 has reduced diameter end portions 30 and
31. The portion 30 is hollow and through the
center of it passes a pipe 32 which extends into

the piston portion 28 and communicates through

a port 33 to the interior of the tube 25 to the
right of the piston. " The space outwardly of the
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pipe 32 and between it and the inside of the shaft
portion 30 communicates through a port 35 with
the interior of the tube 25 at the left hand side
-of the piston 28. The shaft portion 31 is solid in
cross section and is slidably guided through a
‘sleeve 36 which engages a larger internal diam-
eter portion of the tube 27 and forms a closed
end to the pressure cylinder containing.the pis-
ton 28 and swhich .travels relative to:the piston
28, The rigiit hand end of the tube'25 is open
but the left hand end is closed to the tube 32.
When fluid is introduced through the pipe 32 antd
discharged around the pipe 32 and :out threugh
the pipe 37, the pressure cylinder 25 and the
tool carriage is moved to ‘theFight, -while:when
fluid under pressure supplied‘to -the-pipe 37.and
allowed to escape through the pipe ‘32, the ‘toodl
slide is moved to the left orrtoward the -work
spindle.

Suitable means (not ‘shown herein but well
-Jknown .in.the-art) .may .be provided for control-
-ling the-supply and discharge.of -fluid.under.pres-
sure to .opposite sides.of the.piston .28 .to.control
the traverse -of the.grinding wheel swith :refer-
ence . to the-work -between .normal.-grinding limits,
-and to.produce.an extended-traverse.of the grind-
.ing -wheel beyond one.of such.limits-out.of -oper-
-ative -relation :to .the :work .as -at the.end.of :a
.grinding.¢ycle.

.grinding wheel .with .reference .to-the :work :may
‘be ;produced -by rocking -the:carriage :1§ .about
the axis -of the tube .25, which .is :eccentric -to
.the .working. contact .between the wheel and the
work, .and .means .for acecomplishing the feed hy
.such methad -is shown -in.Eigures 4-t0.8,. inclu-
sive. The.bed-i.is;provided.with.an.arm48.along
.its.back :portion, -this .arm 40 .being arranged -to
.support a.cam plate &41. .As.shown.best in.Fig-
Jures 3.and-4,.this.cam:plated | :may be:supported
:adjacent to.opposite ends on.adjusting.screws 42,
.and .it -may be -held in.adjusted .position -as .-by
rmeans - of  set :screws -43 threaded through .the
‘back -wall :portion 84 .of .a.socket slot 45 .in .the
top .face of .the arm-40, these screws -24 hearing
-against.the .cam plate 41 and.forcing it against
-the .inner wall.ofithe-slot-45. ‘
To.therear-extremity of the-carriage:14 is.se-

-cured, -as. by .screws .58, spaced:brackets -8 -hav-

.ing spaced upright .fins :52, hetween which :is
~slidably . mounted -a .-bearing -block .53 which has
downwardly extending side flanges 54 engaging
.over .the upper .edge .of the .cam .member 4f.
Bearing -on .the top face of .the block 53 .and

re-acting .between .it.and.a top sall, member .56 5

.of .the .bracket .member 51, is.a wedge cam .80
.which.is secured to the.outer.end.of:a piston rod
.81 "having .a .piston 82 .slidable in .a .cylinder ‘65
.provided with .a segmental foot .68 secured .to
‘the.outer end.of .the slide 48 as by the screws B1.
The wedge.cam .80 may .be .held .in position.as
by .a cover plate 10 as.shown in.Pigure :8,.and
.it.may . be secured to.the;piston.rod 61 as.by.a
‘reduced .diameter ,portion .T1 .0f .the.rod .extend-

ing through.a.hole 72.0f.the wedge.cam.and hav- *

.ing a :nut: .13 .threaded on :its.outer .extremity.
This.nut 13 may.also secure.in position.a-bracket
15 carrying -a .switch actuating .element .76 .the
-purpose-of which will.later be deseribed.

The outer end of .the.cylinder 85.may. be-.closed
- .off as.by a«cylinder.head.80,-and pipes .8i-and.82
Jeading through .the head .86 .and the cylinder
wall, respectively, .may ‘he employed to .conduct
ﬂmd.under,pressure into.or.discharge fluid pres-
.sure.from.opposite .end -portions of the- cylmder

beyond the piston 62. It will be noted that the
end of the wedge cam 60 adjacent to the pis-
ton rod 61 is narrower than that end further
remote therefrom. When the wider portion of -
the wedge cam bears against the block 53, as in
Figure 6, the rear end of the carriage 14 is held
in g somewhat elevated position with the grind-
ing wheel forward at the start of the grinding
~opergtion,but as the piston is:moved toithe right

16 “from the position of Figure 6 to'that of Figure 7,

the narrower portion of the wedge cam 60 en-

- «gages the block 53, allowing the rear end por-

-tion rof :the-carriage {4 to drop and moving the
grinding wheel rearwardly, feeding it into the

15 ~work.

“Means may be provided as shown in Figure 15
‘to’ produce this feed motion of the grinding wheel
srelativestothe work during the operative traverse
between the wheel and the work and to a pre-

90 ‘determined extent, the wheel then being returned

o :its .initial feed position -automatically. On
the extended traverse-of the wheel which brings
_it -out .of .operative relation to-the work, .as at
the .end .0f :a :grinding operation, the .finished

o5 work «is taken from  the:machineand an un-

ground -piece.of work substituted:therefor, upon
which the next grinding.operation is to be per-
formed. -Referring: to Figure 15, the pressure
pipes 81.and.82.lead .to-a valve casing 90 within,

It will ‘be .evident -that a .-feed motion of .the -2 -which :is movable a -valve 8{ mormally -down-

wwardly ;pressed in the:casing 99.as by means of
.a2.5pring+92. .In.the-position shown:in Figure 15,
this piston.92 is.lifted .as .far .as:permitted by a
head 93 thereon which -engages-a shoulder 94

35 of the valve casing, and it is .held.in this posi-

tion-by fluid pressure admitted.beneath the pis-
ton .81 .as through a pipe .85 leading from -a
valve casing .96 .within which is:axially .movable
a valve.91. In the position shown this valve 91

40 is lifted -so .that an;annular .recess 398 therein

opens communication to the:pipe:95.-from. a pres-
.sure.supply pipe.89. When the-valve 81:is-in its
upper ;posiiton gs shown, -a -branch {88 leading
from:the.pressure pipe; 99 communicates-through

‘45 the:casing .90 around.a:neck.portion :1080:of ‘the

valve 81 to the pipe 81, while the pipe 82 com-
.municates around -a :valve neck {8{ to the:dis-
charge pipe 102 .having. an adjustable valve .103
.therein by which .the rate:of discharge of :fluid

30 ynder pressure may be controlled. This -causes

.the .piston 82 ;to be .driven .from its position of
Figure 15 toward the right at a speed dependent
upon the .setting of :the valve 103 :to produce 2
gradual feed.of the-grinding wheel into the:work.
This persists until .the -switeh .actuating element
16 strikes a switch- arm: 105, closing .the con-
tacts.106:and .107. This.makes:an electrical con-
nection .from :the  line 108, - the ‘main .switch -at
109 being closed, through the leads |10 -and -1.H,

260 the contacts 106 .and (87 .of -the ‘switch 117,

through. a:solenoid-£12.0f a.relay 413, an arm.t:44
.of this .relay, -and ‘lead :£18 bhack through :the
switch 109 to the line {16, 'The actuation of .the
.solenoid .12 .throws -over .the armature .switch

65 arm 148 toward the:solenoid {12, -breaking-the

connection to the.arm .l.14-and.closing . a.connes-
tion 120.of the.solenoid.{21.and.epening a con-
‘tact:122 leading.from the lead i15. 'Fhis:contact
{22 is in ¢ircuit through a lead 123 with a scle-

.70 _noid .124 and.a.lead .25 to.the lead k10, :s0:that

‘the :opening .of the contact 122 .deenergizes -the
solenoid'.i24, allowing .the .valve 87 to :drop, thus
cutting off the pressure to the pipe 95 and open-
.ing .this pipe 95 to .free-discharge through ithe

%6 pipe 130. ‘This allows.thevalve.91 o-drop,cut-
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.suitable worm gear {76 connected for rotation

ting off the pipe 81 from the pressure line 100
and .opening the pipe 82 to this pressure line,
while opening the pipe 81 to the discharge pipe
131 which by-passes the valve 103 to free dis-
charge. Thus the piston 62 is refurned rapidly
to the position of Figure 15 in position to sta,rt the
next cycle of operations.

After the extended traverse of the Wheel shde
has been produced and the slide starts back to-
ward the work, a switch actuating element 135
on the wheel carriage depresses a switch arm 138,
making an electrical connection between the con-
tacts 137 and 138. The switch actuating element
135 is free to tilt out of the way on the extended
outward traverse so that at that time it does
not actuate the switch arm {3%.. A stop 1350 holds
the element 135 in position to depress the arm
136 on return of the wheel slide. This establishes
an electric connection from the lead 110 and
lead 139, the contacts 138 .and 137, and lead 140,
extending to the left hand solenoid 121 of the
switch 113, and as the previous energization.of
the solenoid 112 served to-close the contact {28
with the switch arm {14 and lead 115 to the line

116, this again energizes the solenoid 121 and re-

turns the switch arm 114 to the position shown;
whereupon: the cycle of operations is repeated,
the wheel returning to its normal traversing path
and the slow feed of the wheel commencing.

Feed between the wheel and the work may be

effected, if desired, by motion of the work car-
riage 3 rather than by motion of the wheel slide,
and mechanism for accomplishing the feed:in
this manner is illustrated in- PFigures 10 and 11.
Referring to' the construction shown in these
figures, the work slide 3 carries a bracket 150 pro-
vided with a yoke member 151 which extends
rearwardly beneath the carriage 3. The forward
wall of the bracket 150 is provided with an open-
ing within which is seated a bushing 152 and
journaled therein and held against axial motion
is a feed shaft. 158 having a rearward splined
extension 154.  This extension projects within
a feed sleeve 155 having inwardly extending por-
tions 156 engaging in the grooves of the -exten-
sion {54 so that relative axial motion  between
the parts 154 and 155 is permitted while they are
prevented from independent rotation. By rotat-
ing the feed shaft 153, therefore, it will be evident
that the sleeve
sleeve 155 is externally threaded and has threaded
engagement with a nut member (59 which is
secured to the forward face of the bed | as by
‘means of screws (57 extending through a down-
wardly extending flange 158 of the nut 159 and
into the forward portion of the base {. The in-
ner wall of the yoke member 151 carries a guide
block 188 having a horizontal groove {61 therein
within which rides a wedge cam 162, The op-
posite edge of the wedge cam engages a wear
piece 163 in the inner end of the sleeve 155. The
guide block {60 is held into engagement with the
wedge cam 162 and the wedge cam in engage-
ment with the wear piece 163 by means which
urges the work slide 3 forwardly in feeding direc-
tion. This as shown is accomplished by a weight
165 fixed to the end of a cable 166 which extends
through a hole 16T in the top of the base I, over
a guide pulley 168 and under a guide pulley (689,
both journaled in a bracket {70 secured to the
top face of the bed 1, and then to a post {72 de-
pending from the work slide 3, to which post
the other end of the cable is secured.

The feed shaft 153 may carry a hand wheel
115 at its outer end and it may also carry a

155 will also be rotated. This *
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by a worm 180 (see Figure la) on a transverse

shaft {11 carrying a knurled hand wheel 118 at

its ‘outer end. The shaft 177 is journaled in a-
181 fulcrumed -at- (82 so that the worm
188 may be lowered into engagement with the
worm wheel 176 in which case by its rotation the
shaft 153 may be slowly rotated, or lifted so that
the shaft 153 may be rotated at a faster rate by
rotation of the hand wheel 175. When the worm
is in its lowered position it locks the shaft 183
against rotation by the hand wheel 175.

The wedge cam 162 may be arranged to be
traversed during the operation of the wheel on
the work to produce feed:  motion, this being
shown -as -accomplished by the fluid pressure
cylinder 65a¢ containing the piston 62¢ connected
to the piston rod &la, this piston rod being pro-
vided with a shaft extension T2a extending
through the cam: 162 and secured as by a nut
13a engaging the threaded outer end of the mem-
ber: 12a. - This cylinder 65a may be connected up
to- the mechanism shown in. Figure 15 in place
of the cylinder 65 shown in that figure and the
wedge cam 162 may be provided with an-actuat-
ing.element T6a for engagement with the switch
1.

The feed may also be produced by motion of
the wheel slide {6 forward or backward relative
to the carriage {4. Such an-arrangement is illus-
trated in Figures 12 to 14. The wheel glide 15 .
may be provided with a depending portion 200.
which extends. down hetween -ways. 204 upon
which the slide 15 is mounted, This depending
portion 200 may have fixed transversely thereof
a pin 203 having a hardened head 204 which en-
gages one -edge face of a wedge cam 205. The
opposite edge of the wedge cam 205 is guided in
a notch 208 of a block 207 secured to a flange
208 upstanding from the base of a channel shaped
member 210, the side flanges 6f which form the
ways 261. The slide 15 is pressed toward. the
flange 208 by any suitable means such' as the
weight 212 attached to a cable 213, This cable
213 passes over a guide pulley 214 carried by a
bracket 215 secured to the flange 208 .and is
secured as by an eye bolt 220 to the depending
portion 288. Movement of the wedge cam 205 to
bring its narrower portion between the members
2071 and 203 permits the weight 212 to move the
grinding wheel transverse to its axis to effect feed
of the wheel with reference to the work." A switch
actuating element 221 secured to the wedge cam
may impinge upon the switch 117 at the limit of
feed as:in Pigure 15 and the feed motion of the
feed cam may be produced by the pressure cylin-
der 650 having the piston 62b and the piston

" rod 616 which may be connected into the system

80

65

70

in place of the cylinder 65 and piston 62 and
rod 61 of Figure 16, thus to control the cycle of
the feed in the same manner that it can be con-
trolled by rocking the wheel carriage 14 or by
motion of the work carriage.

From the foregoing description of an embodi-
ment of this invention, it should be evident to
those skilled in the art that various changes and
modifications might be made without departing
from the spirit or scope of this invention.
~ T'claim:
~ 1. The combination with a pair of ‘members,
one of said members supporting work and the
nther of said members supporting a tool, moving
means, connections between said moving means
and one of said members causing movement of
said moving means in one direction to produce




rrelative feeding :mrotion ‘between said -members,
znd-insanother direction to:produce relative re-
‘draction  between said ‘members, ra transverse
wedgezmember in said:connections,’means acting
to “produce relative ‘traverse between said mem-
:bersitransverse ‘to feeding direction,:and means
for rautomatically ‘moving ‘said wedge -member
-endwise in:a rectlhnear path during the travers—
ingraetion of the'tool on theswork.

12.."The ‘combination ‘with -a :pair of members
“one - Of ‘Said ‘members supporting ‘work wand :the
other of ‘said members supporting-a tool, moving
‘means, connections between said moving :means
:and-one 6f -sald :members causing movement ‘6f
:said moving ‘means in-one direction to’ produce
reldtive feeding motion between said members,
-and’in-another direction to.produce:relative re-
‘traction ‘between said -members, ‘a transverse
“wedge member in said connections, means acting
‘to producerelative-traverse ‘between said ‘mem-
-bers !transverse to feeding  direction, fluid :pres-
sure mechanism for moving ‘'said wedge member
‘éndwise in a rectilinear:path during:the travers-
‘ingaction of the tool on the work, and an élec-
-tric’control for said fluid pressure mechanism.

*3."The  combination .with 'a pair of .members,
one of said members supporting work and {the
‘other: of ‘said members supporting a tool, means
*for rélatively reciprocating said members to cause
-the ‘tool “to traverse "the ‘work between ‘rormal
‘traverse :limits,:and beyond one ‘of:said limits
“through ‘an ‘extended traverse wherein said tool
‘is-spaced from the wotk, means for producing a
:relative - motion of said members trarisverse to the
-direction of reciprocation to cause. feed -and re-
-traétion of'the tool relativeto the work, électrical
‘means for controlling said feed motion including
13 limit: switch Tor stopping the feed motion at a
-predétermined ‘point ‘and sefting said members

‘relativély to a starting feed position, and ‘switch-

means contacted and actuated by one ‘of said
“members during return from said extended:trav-
vgrse “for ‘conditioning ‘said ele¢trical means 'to
“eause ‘said feed motion: moving means to-start-a
“feeding cycle.

4.'In combination, a work" supportmg member,
ra ‘tool supporting member, one of said members
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ssaidieam -plate bormovesaidsslide rinsgccordance
svith :the ‘contour of sdid-cam :plate ‘to-efiget ia
srelative :féed :motion between work :onssaid work
-supporting: member:and-a tool-on.: sald tool sup- ]
porting member.

5. The: combmatmn ‘with »a . pair - of :members,
one ‘of said members supporting. work .and :the

-6ther-of ;said members supporting »a :tool-for op-

-erationion- such work, one:of said members-being
ipivotally-supported:eccentric:to the -working-con-
tact-between:said teol'and the work to cause:feed
-and :retraction 'between “the 'tool -and -work :on
trocking -of -said :rockably ‘supported: member,: a
*former =cam fixed “with respect 'to -the -other 7of
-said smembers, “a .follower ‘movably “carried 'by
~said ‘pivotally ‘mounted member -and engaging
:said former ‘cam, means ‘for - rélatively ‘recipro-
scating -said .members lengthwise -of «said former

‘gam, ‘a Wedge ‘cam ‘between :said follower .anda .
‘portion- of :said pivotally mounted member,-and

'megans for moving:said wedge cam to-move:said
‘follower with:reference:to sald plvota,lly ‘mournted

‘member.

8.:In comblnatlon a base,; ‘abar:rockably: and
-axially slidable on:said ‘bgse, 'a member ‘secured
to-said bar, a member carried by:said base, one

Cof rsaid members ;supporting - work “and the ~other

~of-said ‘members ;supporting ‘aitool for: operating
on said work, a;former<cam carried by said base
and-arranged parallel to-said bar, -a:follower for
-said “cam ‘movably carried by “said bar-carried
member, ‘means for 'reciprocating -said ‘bar=car-
“Fied ‘member: with:said ‘bar, the angular position
of ‘said ‘bar-carried’ member ibeing ‘determined
‘partly by ‘engagement 'of :said .follower on said
-former cam,a wedge cam. arranged between:said
cam. follower :and -bar-carried member, and
:means for moving:said wedge: cam:to ‘move:said
follower with relation to:said- bar-carned mem-
ber.,

7. In: combination, 'a-slide, a yoke movable with
rsaid:slide, a fixed nut, a threaded: sleeve arranged
~withits ‘axis: in the "direction: of motion- of rsaid
-nut, "a:shaft splined to and ‘within said.sleeve,’a
-transversely arranged cam.plate between oneend

" <of 'sdid: sleeve -and’said -yoke, means pressing;said

‘being ‘a- slide, a yoke movable with .said slide, a. "

“fixed ‘mit, a threaded sleeve arranged in the di- .
rection of ‘motion of said slide erigaging said nut, -

a-shaft splined - to and within:said sleeve, a cam
‘plate between one end of said sleeve and said
‘yoke, means -pressing ‘said ‘yoke'in:a direétion’to
‘hold ' said. ‘sleeve against ‘said:cam plate, means
“for :rotdting :said - shaft to move said.slide, ‘and
‘means dactuable in a predetermined cycle:to move

185

;yoke:in :a direction “to hold 'said:sleeve :against
said cam plate,-means for rotating said shaft to

rmove said: slide, .and :means operatively engaging

said cam plate and: actuable to:'move said cam

‘plate itransverse to<said:shaft to move said slide

independerntly-of :‘the motion: of :said'slide:caused
‘byrotation of‘said shaftrand in accordance: w1th
-thie: contour ‘of:said cam-plate. :
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