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3,271,908
DRESSER CONTROL FOR ABRASIVE WHEELS
Hugh N. Rocks, Waynesboro, Pa., assignor to
Landis Tool Company, Waynesboro, Pa.
Continuation of application Ser. No. 839,392, Sept. 11,
1959. This application Nov. 15, 1963, Ser. No. 324,609
10 Claims. (Cl. 51—165)

This application is a continuation of my prior applica-
tion Serial No. 839,392, filed September 11, 1959, now
abandoned.

This invention relates to a grinding machine, particu-
larly a grinding machine used for crank grinding and
other plunge grinding operations where shoulders or side
walls must be ground, and more particularly to means
for initiating the dressing operation in accordance with
the needs of the grinding opération.

The dressing operation in a grinding machine is usually
performed between grinding operations. The time Te-
quired for performing this operation is frequently greater
than the time between successive grinding cycles and the
beginning of the cycle must await the end of the dressing
operation. To this extent, it is non-productive time.
This non-productive time can be eliminated if the period
between grinding cycles is not extended to wait for the
completion of the dressing operation. The later portion
of the dressing operation would thus be performed during
the preliminary portion of the grinding cycle.

For certain types of plunge grinding, particularly where
a cylindrical surface must be joined by a radius to an
adjacent shoulder portion, the grinding of the shoulder
portion frequently causes sufficient breakdown on the
side faces of the grinding wheel, that the corner portion
of the wheel which must form the radius on the workpiece
is no longer in condition to form said radius properly.
The term radius as used here relates to rounded or curved
corners on the grinding wheel which may or may not
have a fixed radius.

It is desirable, therefore, to perform a dressing opera-
tion on a grinding wheel after shoulder grinding has been
completed and before the radius portion of the wheel en-
gages a radius portion of the work. Other types of work-
pieces may present other problems in dressing. For ex-
ample, it may be desirable at times to perform a dressing
operation toward the end of a rough grinding operation
S0 as to present a clean wheel surface for finish grinding.

In high production grinding, such as grinding of crank-
shafts, the grinding wheel is fed during the rough grind-
ing portion of the operation so as to effect the maximum
rate of stock removal from the workpiece. Such grinding
results in large quantities of metal particles becoming
embedded in the grinding wheel. Conventional single
point and cluster type dressing tools are not particularly
efficient in removing this metal.

It is, therefore, an object of this invention to provide
a dressing tool with improved efficiency in removal of
metal particles from a grinding wheel.

Another object is to provide a dressing apparatus hav-
ing a dressing tool of the diamond roller type.

Another object is to rotate said dressing tool in a plane
approximately at right angles to the plane of the grinding
wheel.

Another object is to provide means for traversing said
dressing tool across the face of said grinding wheel.

Another object is to provide means for initiating opera-
tion of said dressing traverse means at any of a plurality
of selected points in the grinding cycle.

Another object is to provide means whereby a dwell
period may be prolonged to permit the completion of a
dressing or other operation.

FIG. 1 is an end elevation of a grinding machine to
which the invention is applied.
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FIG. 2 is a sectional left hand elevation of the dressing
apparatus.

FIG. 3 is a plan view of the dressing mechanism show-
ing the arrangement of ball guides and also the profile bar
and follower for advancing and retracting the dressing
roller.

FIG. 4 is a plan view of the dressing mechanism show-
ing different positions of the dressing roller to the grind-
ig wheel and the different positions of the follower and
profile bar.

FIG. 5 is an electric and hydraulic diagram.

The bed of the machine is identified by numeral 10.
Wheelbase 11 is slidably mounted on bed 10. Grinding
wheel 12 is rotatably mounted on wheelbase 11. At the
front of bed 10, carriage 15 is slidably mounted for
longitudinal movement relative to grinding wheel 12.
Swivel table 16 on carriage 15 supports a headstock 17
and a footstock (not shown) which serve to rotatably
support workpiece W.

Steady rest frame 20 is pivotally mounted at 21 on
bracket 22 on swivel table 16. Frame 20 is moved by
said pivot 21 by means of piston 30 in cylinder 31. Pis-
ton 30 is connected to frame 20 by piston rod 32. Frame
20 carries a gage member 40 as well as work rest shoes
(not shown).

Grinding wheel 12 may be advanced and retracted rela-
tive to workpiece W either by hand wheel 45 or piston
50 in cylinder 51. For the purpose of illustration, piston
50 is attached to a portion 53 of wheelbase 11 by means
of piston rod 52. In practice, piston rod 52 is part of
or attached to a feed screw in the manner disclosed in
Patent 2,486,244, granted October 25, 1949.

The dressing device D is mounted on wheelbase 11 at
the rear of grinding wheel 12. Dressing device D consists
of a supporting bracket 60. The upper surface of bracket
60 is inclined in the direction of grinding wheel 12,
Dressing device D also consists of housing 70 on which
is slidably mounted a dressing bar 71. Dressing bar 71
may be advanced and retracted in housing 70 by means
of hand wheel 75 and suitable gearing (not shown).
Dressing bar 71 may be actuated automatically by any of
several known devices for advancing dressing tools to
compensate for reduction in wheel diameter. A diamond
impregnated roller 80 is rotatably mounted in housing 81
which is attached to bracket 82 on the right hand end of
dressing bar 71. The support for roller 80 consists of
shaft 90 to which roller 80 is attached. Shaft 90 is
rotatably supported on anti-friction bearings 91 in hous-
ing 81. Motor 92 is mounted on housing 81 in axial
alignment with shaft 99. A coupling 93 connects motor
92 and shaft 90.

A supply of coolant for roller 80 is conducted through
conduit 100 and bore 101 in dresser bar 71 and a passage
102 in bracket 82. A cone-shaped nozzle 103 in align-
ment with roller 80 and having a maximum diameter
approximately that of roller 80, is attached to the lower
end of bracket 82 by a connecting conduit 104.

Housing 70 is slidably mounted on dresser carriage 110
by means of ball guide 111. Dresser carriage 110 is, in
turn, slidably mounted by means of ball guide 112 on
stationary slide member 113 on bracket 60. Profile bar
120 is attached to slide member 113.

Follower member 121 is mounted on the underside of
dresser bar 71 in operative relation with profile bar 120.
The contacting surface of follower member 121 is curved
to substantially the same radius as roller 80.

The means for effecting the traverse movement of roller
80 relative to grinding wheel 12 is a hydraulic motor in
the form of a cylinder 130. Piston 131 in cylinder 130
is connected through piston rod 132 to dresser carriage
110.

The means for insuring contact between follower fmem-
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ber 121 and profile bar 120 is a fluid pressure cylinder
140 connected to follower member 121 by means of
piston rod 141.

Operation

Dresser relay S7CR which initiates the dressing tra-
verse, is energized from any of the contacts on selector
switch 155 through normally closed relay contact SICR2.
Relay contact- 57CR2 serves as a holding circuit. Relay
contact 57CR1 energizes relay S0CR.

Relay contact SOCR2 closes to complete a circuit
through normally closed relay contact 51CR4 to energize
solenoid A, shifting valve 150 to the left, to direct fluid
to the head end of traverse cylinder 136 for the first pass
of the dresser.

At the end of the first pass, limit switch 14LS closes
to energize relay S1CR.

Relay contact 5S1CR2 opens to deenergize relay S7CR.

Relay contact S51CRS closes to complete a circuit
through relay contact 50CR3 to hold relay S0CR when
relay contact STCR2 opens. This also keeps the motor
92 in operation. ;

Energizing relay 51CR opens relay confact 51CR4 to
deenergize valve solenoid A and closes relay contact
51CR3 to energize valve solenoid B, to shift valve 150
to the right, to reverse the direction of movement of
dresser traverse piston 131.

When the dresser returns to starting position, limit
switch 14LS is opened, deenergizing relay S1CR.

"~ Relay contact 51CRS opens to deenergize relay SO0CR
and to stop motor 92.

Relay contact 50CR3 opens to deenergize valve sole-
noid A and to prevent a repetition of the dressing opera-
tion.

Normally closed relay contact SICR2 will not energize
relay S7CR again until the grinding cycle is repeated and
a signal is given through selector switch 1585.

It may be desirable to initiate the dressing operation
as soon as the work reaches size. For this purpose,
selector switch 155 is set to the #1 position.

Gage member 40 acts when workpiece W is ground to
the desired size to complete a circuit to energize relay
29CR.

Relay contact 29CR2 completes a circuit through con-
tact 1 of selector switch 155 and through normally closed
relay contact SICR2 to energize relay S7CR. Energizing
relay 57CR starts the dressing operation as described
above.

In this particular machine, the ordinary time for initiat-
ing the dressing operation is when grinding wheel 12 is
retracted to in-operative position. To initiate a dressing
‘operation at this time, selector switch 155 is turned to
the #2 position.

: When grinding wheel 12 is retracted, limit switch con-
tact 1L.S2 is closed and completes a circuit to energize
‘relay 2CR.

Relay contact 2CR1 energizes relay 17CR.

. Relay contact 177CR1 completes a circuit through con-
tact 2 of selector switch 155 to energize relay S7CR.

In the grinding of automotive crankshafts, grinding
wheel 12 is advanced at a rapid rate by piston 50 to the
point where it engages the side walls or cheeks of a
crankpin. The advance movement of piston 50 is effected
when relay 16CR (not shown), which is operable in
conjunction with the work drive motor (not shown), is
-energized to close relay contact 16CR1 fo complete a
circuit to energize rapid feed relay 20CR.

Relay contact 20CR1 completes a circuit to energize
valve solenoid 8 to shift rapid feed pilot valve 170 to
_the left against spring 171 to direct fluid under pressure
from pump 268 to the left hand end of reversing valve
172 to shift said valve 172 to the right.

In the right hand position, valve 172 directs fluid
through throttle valve 173 to the head end of rapid
feed cylinder 51.
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Piston 50 advances wheelbase 11 rapidly to a point
where grinding wheel 12 engages the shoulders or side
walls of the part to be ground. At this point, the rate
of advance is reduced by a dash pot or other suitable
means {not shown).

The corners and sides of grinding wheel 12 advance at
a rate determined by the setting of the dash pot or other
suitable means (not shown) to grind the shoulders or
cheeks of a crankpin to the proper spacing. During this
operation, the corners of grinding wheel 12 perform the
equivalent of a plunger grinding operation to a depth of
14" more or less, with a corresponding breakdown of
the radius formed on said corners. The corners of grind-
ing wheel 12 must form the radius between the body of
the crankpin and the shoulders after the cheek grinding
operation, It is, therefore, desirable in some instances
to initiate the dressing operation at the end of the shoul-
der grinding operation in order to renew the radius on
the corners of grinding wheel 12 to correct any break-
down in the corners of grinding wheel 12 which might
have occurred during the cheek or shoulder grinding
operation. In order to initiate a dressing operation at
this time, selector switch 155 should be set to the #3
position.

Assuming that the end of the cheek feed is also the
end of the stroke of rapid feed piston 50, rapid feed
piston rod 52 engages positive stop 54 from which fluid
under pressure is being discharged.

The flow of fluid is stopped or restricted and the re-
sulting increase in pressure in the conduit supplying said
fluid may be wsed to operate pressure switch 2PS.

Switch 2ZPS completes a circuit through normally closed
relay contact 22CR2 and normally closed relay contact
23CR2 to energize fast feed relay 21CR.

Relay contact 21CR1 completes a circuit to energize
valve solenoid 9.

Valve solenoid 9 shifts the fast and slow feed valve
186 to the right to direct fluid from pump 208 through
fast feed throttle 181 to the right hand end of fast and
and slow feed cylinder 190.

Piston 191 consists of two heads connected by screw

192 which serves as a rack to rotate pinion or worm

wheel 193 on hand wheel shaft 194.
Relay contact 2ECR2 completes a circuit from relay
contact Z0CR3 through contact 3 on switch 155 to en-

.ergize relay 57CR and to initiate the dressing operation

at the end of the cheek or shoulder feed.

Piston 191 continues the feed movement af a grinding
rate ‘during the dressing operation. The dressing oper-
ation may end before or during the round out operation
when piston 191 stops for a predetermined interval as
will be described later.

The fast feed mechanism is stopped at an intermediate
point by means of port 195 in cylinder 190. When port
195 is uncovered by piston 191 during the fast feed move-
ment to the left, fluid under pressure is directed through
valve 196 to actunate pressure switch 7PS. After switch
7PS closes, built-up pressure shifts valve 196 to the right
against spring 197 and connects switch 7PS with exhaust,
opening pressure switch contact 7PS1. Before opening,

switch contact 7PS1 completes a circuit to energize relay

22CR and round-out timer 1TR.

Relay 22CR is held by relay confact 22CR1.

Normally closed relay. contact 22CR2 in the circuit
to relay 21CR, opens to deenergize relay 21CR.

When relay 21CR is deenergized, it opens the circuit
through relay contact 21CR1 to deenergize valve sole-
noid 9.

When valve solenoid 9 is deenergized, valve 180 moves
to central position, stopping the fast feed piston 191 while
the workpiece is still oversize.

Timer contact 1TR2 closes a circuit through contact 4
of switch 155 and normally closed relay contact S1CR2
to energize relay 57CR to start the dressing operation
when the wheel feed stops. at said oversize position.
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Timer contact ITR1 times closed at the end of the
round-out period. However, feed relay 52CR remains
energized and relay contact 52CR1 remains open until
the dresser returns to starting position when limit switch
14LS opens, deenergizing relay 51CR and opening relay
contact S1CR1 to deenergize relay 52CR.

Normally closed relay contact S2CR1 closes to com-

plete a circuit through normally closed relay contact '

21CR3 to energize relay 23CR.

Relay contact 23CR1 closes to energize valve sole-
noid 10, shifting valve 180 to the left and connecting
slow feed throttle 182 with fast feed cylinder 190 to
continue the feed movement of piston 191 at a slower
rate. Thus, resumption of the grinding feed is prevented
until the dressing operation is completed. This is a con-
ventional method of dressing. It is now considered more
efficient to start the grinding cycle regardless of whether
the dressing operation has been completed.

If it is desired to resume the feed movement as soon
as timer contact 1TR1 times closed rather than wait for
the completion of the dressing operation, the circuit
shown in dotted line may be provided from timer con-
tact 1TR1 through relay contact 21CR3 to relay 23CR.
Simultaneous grinding and dressing will take place until
the end of the dressing operation.

At the end of the movement of piston 191, conduit 196
directs fluid to pressure switch 8PS which closes to com-
plete a circuit through relay contact 20CR3 to energize
timer 2TR.

Timer contact 2TR1 times closed to complete a cir-
cuit through normally closed timer contact 3TR1 to en-
ergize relay 4TR.

Timer 4TR times closed to energize timer 3TR and
also to complete a circuit through relay contact 29CR1
to energize relay 26CR.

Relay contact 26CR1 completes a circuit to energize
incremental feed valve solenoid 13.

Valve solenoid 13 moves valve 205 upwardly to con-
nect the right hand end of cylinder 206 through reversing
valve 207 with exhaust line 208.

The left end of cylinder 206 is directly connected to a
supply of air so that when the right hand end of cylinder
206 is connected to exhaust, the constant pressure at the
left end of cylinder 206 will act on the smaller area of
piston 209 to shift said piston and valve 207 to the right.
In this position, the air supply will be connected through
line 210 to the left end of cylinder 160, shifting piston
161 and feed pawl 166 to the right to rotate ratchet 168
to provide an incremental feed to feed screw 167. This
feed movement is effected at a controlled rate by throttle
valve 162 which controls the flow of exhaust fluid from
the right hand end of cylinder 160.

Timer relay 3TR opens after an interval sufficient to
permit the operation of ratchet 168 and deenergizing
timer relay 4TR.

Timer relay contact 4TR1 opens to open the circuit
through relay contact 29CR1 and deenergizes relay 26CR.

Relay contact 26CR1 opens to deenergize valve sole-
noid 13, permitting valve 205 to move downwardly to
connect pressure conduit 22¢ with the right hand end of
cylinder 206, shifting piston 209 against the constant
pressure in the left end of cylinder 206 to shift valve
207 to the left.

Valve 207 then directs fluid under pressure through
check wvalve 221 to the right hand end of cylinder 160
to move piston 161 to the left and reset pawl 166.

Opening timer relay contact 4TR1 deenergizes timer
3TR and closes timer relay contact 3TR1 to repeat the
cycle by energizing timer 4TR.

1 claim: '

1. In a grinding machine for grinding cylindrical work-
pieces, a bed, a grinding wheel support slidably mounted
on said bed for movement transversely toward and from
a workpiece, a grinding wheel rotatably mounted on said
grinding wheel support, feeding means for effecting said
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transverse movement of said grinding wheel support to-
ward and from said workpiece to perform a grinding
operation, a dressing tool comprising a roller having
embedded therein abrasive particles capable of dressing
abrasive wheels, means for traversing said roller across
the grinding wheel, a plurality of control means, means
operable by said feeding means for successively actuat-
ing each of said control means at different points in said
transverse movement for actuating said dresser traversing
means while continuing said grinding operation, and se-
lector means for determining at which point said dresser
will be actuated.

2. In a grinding machine for grinding cylindrical work-
pieces, a bed, a grinding wheel support slidably mounted
on said bed for movement transversely toward and from
a workpiece, a grinding wheel rotatably mounted on said
grinding wheel support, feeding means for effecting said
transverse movement of said grinding wheel support to
perform a grinding operation, a dressing tool, means for
traversing said dressing tool across the grinding wheel,
a plurality of control means actuated by said feeding
means at different points in the transverse movement of
said wheel support for actuating said dresser traversing
means, and selector means operable in advance for con-
necting one of said control means with said dresser
traversing means.

3. In a grinding machine for grinding cylindrical work-
pieces, particularly workpieces having axially spaced shoul-
der portions and a radius between the cylindrical portions
of the work and said shoulder portions, a bed, a work
support mounted thereon having means for rotatably
supporting a workpiece, a grinding wheel support slidably
mounted on said bed for movement transversely toward
and from said work support, a grinding wheel rotatably
mounted on said grinding wheel support, feeding means
for advancing said grinding wheel support at a fast grind-
ing rate, means to stop said fast grinding rate for a pre-
determined interval and thereafter to resume said feed
at the same or at a different rate, a dressing mechanism
comprising means for passing a dressing tool across the
operative surface of said grinding wheel, means for period-
ically advancing said dressing tool toward said grind-
ing wheel and said grinding wheel toward said work-
piece to compensate for the dressing operation, a sizing
device and means actuated by said sizing device at the
end of the grinding cycle for initiating operation of dress-
ing mechanism, and means operable before the begin-
ning of a grinding cycle for selectively connecting said
sizing device and said dresser actuating means.

4. In a grinding machine for grinding cylindrical
workpieces, a bed, a work support, means for rotatably
supporting a workpiece on said work support, a grinding
wheel support slidably mounted on said bed for move-
ment transversely toward and from said work support, a
grinding wheel rotatably mounted on said grinding wheel
support, means for effecting said transverse movement of
said grinding wheel support toward and from said work
support to effect a grinding operation, a sizing device for
determining the end of said grinding operation, a dress-
ing tool, and means for traversing said dressing tool across
said grinding wheel, and a connection between said siz-
ing device and said dresser traversing means for trans-
mitting a signal from said sizing device to start said
dresser traversing means.

5. In a grinding machine for grinding cylindrical work-
pieces, a bed, a work support, means for rotatably sup-
porting a workpiece on said work support, a grinding
wheel support slidably ‘mounted on said bed for move-
ment transversely toward and from said work support, a
grinding wheel rotatably mounted on said grinding wheel
support, means for effecting said transverse movement
of said grinding wheel support toward and from said
work support to effect a grinding operation, means oper-
able at the end of a grinding operation to cause said
transverse movement of said grinding wheel support away
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from said work support to back position, & dressing tool,
means for traversing said dressing tool across said grind-
ing wheel, control means actuated by said grinding wheel
support in said back position, and selector means operable
in advance of a grinding cycle for selectively and operably
connecting said control means and said dresser traversing
means.

6. In a grinding machine for grinding cylindrical work-
pieces, particularly workpieces having axially .spaced
'shoulder portions, and a radius between said cylindrical
portion of the work and said shoulder portions, a bed, a
work support mounted thereon having means for rotatably
supporting a workpiece, a grinding wheel support slidably
mounted on said bed for movement transversely toward
and from said work support, a grinding wheel rotatably
mounted on said grinding wheel support, feeding means
for advancing said grinding wheel for grinding said shoul-
der portions, a dressing tool, means for traversing said
dressing tool across said grinding wheel, control means
actuated by said feeding means after the grinding of said
shoulder portions, and selector means connecting said
dresser traversing means with said control means.

7. In a grinding machine for grinding cylindrical work-
pieces, a bed, a work support, means for rotatably sup-
‘porting a workpiece on said work support, a grinding
wheel support slidably mounted on said bed for movement
-transversely toward and from said work support, a grind-
‘ing wheel rotatably mounted on said grinding wheel sup-
port, means for effecting said transverse movement of
said grinding wheel support toward and from said work
support to effect a grinding operation, means for stopping
said transverse movement after a preliminary rough grind-
ing operation, a dressing tool, means for traversing said
dressing tool across said grinding wheel, and means in-
cluding an electrical circuit actuated by said means for
‘stopping said transverse movement, for starting said
-dresser traversing means.

8. In a grinding machine for grinding cylindrical work-
pieces, particularly workpieces having axially spaced
shoulder portions, a bed, a work support mounted on
-said bed and having means for rotatably supporting a
workpiece, a grinding wheel support slidably mounted on
said bed for movement transversely toward and from
‘said work support, a grinding wheel rotatably mounted
on said grinding wheel support, feeding means for ad-
vancing said grinding wheel for grinding said shoulder
portions, control means operable at the end of said shoul-
der grinding operation for causing a further advance of
said wheel support to grind the cylindrical portion of the
workpiece, a second control means to stop said feeding
movement after a preliminary rough grinding operation,
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timing means to resume the feed after a predetermined
interval, size control means for stopping the advance of
said wheel support and returning said wheel support to
retracted or back position, a fourth control means ac-
tuated by said wheel support in said back position, a
dressing tool, means for traversing said dressing tool
across said grinding wheel, and selector means connect-
ing said dresser traversing means with one or another of
said control means. )

9. In a grinding machine for grinding cylindrical work-
pieces, particularly workpieces having axially spaced shoul-
der portions,a bed, a work support mounted on said bed

and having means for rotatably supporting a workpiece,

a grinding wheel support slidably mounted on said bed
for movement transversely toward and from said work
support, a grinding wheel rofatably mounted on said
grinding wheel support, feeding means for advancing said
grinding wheel for grinding said shoulder portions, con-
trol means operable at the end of said shoulder grinding
operation for causing a further advance of said grind-
ing wheel support to grind the cylindrical portion of the
workpiece, a dressing tool, and means actuated by said
control means for starting said dresser traversing means.

16. In a grinding machine for grinding cylindrical
workpieces, a bed, a work support, means for rotatably
supporting a workpiece on said work support, a grinding
wheel support slidably mounted on said bed for movement
transversely toward and from said work support, a grind-
ing wheel rotatably mounted on said grinding wheel sup-
port, means for effecting said transverse movement of
said wheel support toward and from said work support to
effect a grinding operation, a sizing device for determin-
ing the end of said grinding operation, a dressing tool,
means for traversing said dressing tool across said grind-
ing wheel, and means for actuating said dresser traversing
means comprising a motor and an electrical circuit con-
necting said sizing device and said motor.
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