United States Patent

[19]

(o 3,896,591

Ruble (451 July 29, 1975
[54] MACHINE FOR SHARPENING DISC Primary Examiner— Al Lawrence Smith
BLADES Assistant Examiner—Nicholas P. Godici
[76] Inventor: Lioyd J. Ruble, 225 S. California, Attorney, Agent, or thjm-—Vergxl L. Gerard
Tulare, Calif. 93274 [57] ABSTRACT

[22] Filed: Dec. 27, 1971 A machine for sharpening disc blades consisting of a
(211 Appl. No.: 212,482 base, a lower frame, and an upper frame, The upper
frame has a drive motor which drives a vertically dis-
. . posed shaft with a grinding stone mounted on the
[52] US. Chaeeorennan 51/126; 51/132; 51/209 R; lower end. The lower frame has a mandril which ex-
. 51/266 tends upwardly toward the grinding stone with its. sup-
[51] Int. Cl.....oo B24b 3/60 port shaft disposed at an ang|e with respect to the
[58] Field of Search............ 51/132, 106 R, 51, 356, grinding stone shaft. The angle of the mandril shaft
51/266, 124 L, 124 R, 209 R, 126, 237 R, 225 with respect to the grinding stone shaft is variable by
an adjustment mechanism and the upper end of the
[56] References Cited mandril has a clamp for securing disc blades to the
UNITED STATES PATENTS mandril. The mandril is rotatably. driven by a mandril
762,399  6/1904 Goehring et al................ 51/266 x ~ drive motor mounted on the base. The upper end of
2,127,071 8/1938  Schmalz..ooccoocoorervrrrrinn 51/51 X the mandril shaft is disposed in a liquid tank so that
2401486  6/1946  Jones ....... 51/106 R the disc blade is submerged during the grinding
2,402,305  6/1946 Sutton 51/106 R contact, thus eliminating noise and flying chips. Effec-
2,450,230 9/1948 Bush........... 51/209 R tive sharpening of the disc blades is accomplished by
2,528,193 10/1950  Van Allen......cocovvveevevenensn.. 51/51 X rotating the mandril ho]dlng the disc blade more
2,651,149 9/1953 Ferm.: ............................... 51/106 R slowly than the grinding wheel is rotated and by vary-
2,747,339 5/1956 Schellmg .................... 51/124 L mg the angle Of contact between the diSC blade cdge
7998675 511961 Martion oo Sijin6 ~ and the grinding sione by adjusting the angle between

the mandril shaft and the grinding wheel shaft.

20 Claims, 10 Drawing Figures
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: 1
MACHINE FOR SHARPENING DISC BLADES

BACKGROUND OF INVENTION

This invention relates generally to grinding machines
and more particularly to machines for grinding the pe-
ripheral edges of concave disc blades.

Circular concave steel blades ganged together to
form a disc are used for a variety of purposes, including
plowing earth for farming and tearing up an asphalt
road surface for replacement or repair. The peripheral
edges of the disc blades are sharpened to provide the
necessary cutting action in performance of their work
and with use become dull and must be resharpened.
The disc blades are made of hardened steel and re-
sharpening, therefore, requires a substantial amount of
grinding. Since the disc blades are circular and concave
an effective resharpening job requires that the grinding
stone be moved around the periphery of the blade at
varying tangential angles to the blade surface so that
the peripheral edge of the blade is given substantially
the same amount and angle of grinding at each point.
Normally, the surface of the grinding wheel first en-
gages the peripheral edge of the blade with the plane
of the wheel disposed only at a slight angle to-a plane
normal to the axis of the disc and as the sharpening pro-
gresses the grinding wheel surface is moved to a greater
angle to the normal plane as the grinding cut moves
outwardly to the outermost periphery of the blade.

Various machines and equipment have been utilized
to perform this grinding function. These vary from ver-
tically mounted grinding wheels with the disc blades
mounted. on a supporting shaft and held against the
wheel surface and at an angle to the wheel by hand, to
machines which support the disc and. the grinding
wheel and bring them together for abrasive-contact by
moving the disc blade or the grinding wheel or both.

Because of the hot particles chipped away from the
blade during grinding in the form of sparks, the heat
which the grinding friction generates in the blade, and
the noise produced, it is desirable to hold the blade in
water or some other liquid during grinding.

The equipment heretofore known has not been effec-
tive in combining all these desired features.into.a grind-
ing machine which can be operated by a single operator
efficiently and with satisfactory results. }

It is, therefore, a major object of my invention to pro-
vide a machine for grinding disc blades which can be
operated by a single operator and will produce the de-
sired sharpening in a minimum- amount of time.

Another object of my invention is-to provide a ma-
chine for grinding disc blades of the type described in
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which the disc blades are submerged. in liquid during’ -

the grinding operation to trap hot particles, keep the
blade steel cool, and minimize noise.

A further object of my invention is to provide a ma-
chine of the type described in which the disc is auto-
matically rotated during the sharpening operation to
provide uniform contact between all points on. the
blade periphery and the grinding wheel.

Still another object of my invention is to provide a
machine of the type described in which the mandril
which mounts the disc blade is movable angularly with
respect to the surface of the grinding stone to vary the
tangential angle of contact between the grinding stone
and the blade edge.

Yet a further object of my invention is to provide a
machine of the type described in which the blades can

35

60

65

2

be readily mounted and dismounted from the support
mandril and the grinding stone can be readily changed.

Still a further object of my invention is to provide a
machine of the type described which is relatively inex-
pensive to manufacture and requires a minimum of
time and operator skill in use.

These and other objects of my invention will become
more readily apparent from the following detailed de-
scription of a preferred embodiment-and the accompa-
nying drawings in which: '

FIG: 1 is a side elevational view of a preferred em-

-bodiment of my invention; .

FIG. 2 is a front elevational view of the machine
shown in FIG. 1;

FIG. 3 is a sectional plan view taken on line 3—3 in
FIG. 2;

FIG. 4 is a partial sectional side elevational view
taken on line 4—4 in FIG. 2;

FIG. 5 is a partial sectional view taken on line 5—5
in FIG. 4;

FIG. 6 is.an enlarged partial sectional view taken on
line 6—6 in FIG. 4;

FIG. ‘7 is an exploded perspective view of the disc
blade mounting mechanism in my preferred embodi-
ment; .

FIG. 8 is a partial sectional plan view taken on line
8—8 in FIG. 2 and showing the grinding wheel and its
drive motor;

FIG. 9 is a schematic view of the hydraulic control: .
for the grinder wheel feed mechanism; and

FIG. 10 is a partial- sectional view taken on line
10—-10'in FIG. 1.

Referring- now to the drawings, and particularly
FIGS. 1 and 2 thereof, the numeral 10 designates my
disc blade grinding machine generally. The machine 10
has a:base. 12 with:a lower frame 14 extending up-
wardly therefrom. The lower frame 14 is generally V-
shaped upwardly and has a rearwardly directed struc-
tural ‘support portion 16. An upper frame 18 is
mounted on the lower frame 14 by a hinge 20 con-
nected to the upper end of the lower frame structural
support 16.

The upper-frame 18 has a grinding wheel support
head 22 on its distal end with respect to the hinge 20.
The grinding wheel support head 22 is disposed gener-
ally vertically and has a grinding wheel mounting plate
23, movably mounted thereon. The grinding wheel
mounting plate 23 carries a grinding wheel drive motor
24 on'its upper portion and a grinding wheel 26 on its
lower portion. The grinding wheel 26 is connected to
a shaft 28 of the drive motor 24 by means of a coupling
30. Below the coupling 30, the drive shaft 28 passes
through a bearing housing: 32 with thrust bearings (not
shown) which support the weight.of the grinding wheel.
The grinding wheel mounting plate 23 is secured to the
grinding wheel support head 22 by a pair of mounting
plate flanges 25 positioned on each side of the grinding
wheel mounting plate 23. The mounting plate flanges
25 extend rearwardly, -substantially normal to the
grinding wheel mounting plate 23 and overlap support
head flanges 27 on the grinding wheel support-head 22.
The mounting plate flanges 25 have vertically extend-
ing slots 29 which align with holes 31 in the support
head flanges 27. Bolts 33 are disposed through the slots
29 and holes 31 to releasably secure the flanges to-
gether. A mounting plate lift frame 35 is attached to
both sides of the grinding wheel mounting plate 23 and
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extends upwardly therefrom above.the grinding wheel

support head 22. A hydraulic mounting plate adjust- -

ment cylinder.:37 is connected between the grinding
wheel support head 22 and the mounting plate lift
frame 35 and, upon actuation, moves the. grinding
wheel mounting plate 23 vertically with respect to the
grinding wheel support head 22 when the bolts 23 are
released to permit movement. Movement of the grind-
ing wheel mounting plate 33 with respect to the grind-
ing wheel support head 22 adjusts the vertical position
of the grinding wheel 26 and compensates for wear as
more fully explained later. The vertical adjustment po-
sition of the grinding wheel is'indicated by a scale plate
39 mounted on the grinding wheel support head and
disposed in indicating relationship with a pointer 40
mounted-on the grinding wheel mounting plate (see
FIGS. 2 and 8).

The grinding wheel 26 consists of a torodial grinding
stone 34 mounted-in_a grinding wheel-chuck 36 at-
tached to the lower end of the shaft 28 below the bear-
ing housing 32. As best shown in FIG. 6, the grinding
wheel chuck 36 has a backing plate 38 connected to
the shaft 28 with-a peripheral rim 40 projecting normal
thereto to provide a cavity 42, An annular retaining
ring 44 is secured to the face of the peripheral rim 40
by bolts 45, and has a beveled surface 46 on its inner
edge which tapers outwardly and upwardly toward the
rim 40. The tim 40 has a beveled surface 47.on itsinner
edge which tapers outwardly and downwardly to meet
the uppermost end of the surface 46 and form a wedge
shaped-annular slot 48. A wedge shaped-split ring 49 is

disposed: in the slot 48 and has mating surfaces which-

are-engaged by the beveled surfaces 46 and 47.-The
beveled surfaces 46 and 47 are so disposed that tighten-
ing the bolts 45 to draw the annular retaining ring 44
toward. the rim’ 40 forces the split ring 49 radially in-
ward into. the cavity 42 to engage and- grip the periph-
ery-of the grinding stone 34. To prevent damage to the
grinding stone 34 by this griping action of the split ring
49, a gasket 50 is mounted on the periphery -of the
stone. The gasket 50-does not extend-to.the face of the
stone so that it produces no interference with-its grind-
ing function, and further, even if the stone face is worn
to the point where the gasket is exposed to the grinding
area, the gasket merely wears off without effect on the
grinding, The upper bevel 47 is made very slight to
avoid. pressing the grinding stone upward -into . the
chiick when the split ring'49 is driven inwardly.

The torodial grinding stone 34 has an outside diame-
ter substantially-the same as the inside diameter of the
peripheral rim 40 on the grinding wheel chuck 36-and

10

20

25

4

‘moved pivotally upWard from the lower frame; tilting L
the lower end of the grinding wheel drive shaft 28 out- <

wardly from the lower frame and swinging the lower
surface of the grinding stone so that.its plane is angu-
larly offset from the horizontal.' Swinging: the upper
frame 18 between its lower and upper positions thereby
causes the lower surface of the grinding stone to trace
an-arcuate path. ’ L
The pivotal movement of the upper frame 18 with re-
spect to the lower frame through activation of the
grinding wheel control cylinder 52 is achieved by a
grinding wheel position control 54 hereafter described
in greater detail: : ;
To protect the operator from injury, the grinding:
wheel is covered by ‘a band-shaped guard 56 which.
leaves the lower surface of the grinding stone exposed
for engagement with the disc blade. Below the grinding

“wheel and mounted on the lower frame 14 is a grinding -
‘wheel pan ‘58 into which the grinding wheel fits' when

the upper frame 18 is in its lowermost position. . The
grinding wheel pan 58 has a semicircular lower surface
which drops off into a tank.60. :

A dis¢ blade support mandril 62 has an upper end 64
which projects upwardly into the ‘tank 60 and has a
lower ‘end 66 which extends downwardly-outside the. -
tank téward the base 12 of the machine. The mandril -
62 has: a hollow driveshaft -68. whichis rotatably
maounted in a mandril support housing 70 by means of -

--an upper end bearing 72 and a lower end bearing 74. ..
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The mandril -support-housing 70 has. its upper end
miotinted in the lower frame 14 by means of a mounting
frame 76 which is secured to the lower frame by a lock-
ing'stud 78. The locking stud 78 passes through an ars
cuate slot 80 in the lower frame and a vertically dis- -
posed linear slot 79 in the mandril upper end 64. Alock

nut 82 is provided to thread onto the locking stud 78
and secure the stud in'a particular position in‘the arcu~ -
ate slot. The lower end of the mandril support housing .
70 is mounted on the lower frame by means of a trun-
ion bearing 84 which permits movement of the upper

. end-of the mandril in. an ‘arcuate direction so that

45

a thickness substantially greater than the ‘depth of the .

cavity 42 so that the grinding stone can be fitted-into
the cavity and retained there by the griping action-of
the jaw. members 49, and when so retained the lower
portion of the stone will project downwardly therefrom
beyond the lowermost portion of the Tetaining ring 44,
The upper frame 18 is pivotally movable about the
hinge 20 by means of a hydraulically operable grinding
wheel contact cylinder 52 which is connected between
the upper portion of the lower frame 14 and the. distal
_portion of the:upper frame 18. In' its lowermost pivotal

position the upper. frame rests upon the lower frame-

and the shaft 28 is positioned substantially vertical, dis—
_posing the lower surface of the grinding storie-in.a sub-
stantially horizontal plane. By activation of the grinding

65

wheel control’ cylinder 52; the :upper. frame. can be

proper positioning of -a disc blade with respect to the -
grinding wheel 26.can be achieved, as later explained. ’
The ‘trunion bearing-84 is mounted on the mandril.
support housing 70. by means of ‘a releasable clamping
band 81 secured by a band bolt 83 (see FI1G. 10). Sirice
the clamping band 81" is releasable’ by -means-of the .
band bolt 83 it is slidable up or down on the mandril
support housing 70 to adjust its mounting point. Also,
the ‘stub - shafts 85 of  thetrunion bearing 84 are
mounted to the lower frame 14 by means ‘of bearing
caps 87 which are secured to the frame by bearing cap .

bolts 89.(See FIGS. 1 and 2) The bearing ¢ap bolts 89 .. -

are mounted in frame slots 91 in the lower frame which -
are generally aligned with the axis of the mandril sup-
port housing 70, so that the mounting point of the stub -
shafts 85 in the lower frame 14 is also adjustable. The
adjustability of the clamping band 81 on the mandril
housing 70 and the stub shafts 85 in the lower frame 14
permit adjustment: of ‘both the radius -and-the center
point of the arcuate movement of the upper end 14 of
the mandril, as more fully explained later, . :
The ‘upper -end- of the mandril support
projects into the tank 60 through an opening 86 which

is substantially Igrger,than the mandril support housing: - .
to accommodate arcuate movement at the upperend =~ -

of the housing, as previously explained. A seal 88 is .

housing 0
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provided about the opening 86 to prevent leakage of
liquid from the tank 60. The seal consists of a flanged
collar 90 disposed normal to the driveshaft of the man-
dril and mounted on the upper end of the mandril sup-
port housing 70. The collar 90 is of sufficient size to
overlap the peripheral edges of the opening 86 through
which the mandril support housing passes and to permit
movement of the mandril support housing in the open-
ing without exposing the opening for the tank.

To rotate the mandril driveshaft 68, a drive pulley 92
is provided on a power transfer shaft 93 adjacent the
lower end of the mandril 62 and is driven by a mandril
drive motor 94 through a drive belt 96 (see FIG. 1).
The mandril 62 is, in turn, driven by the power transfer
shaft 93 through a chain and sprocket-drive 97. '

To hold a disc blade on the upper end of the mandril

62, a lock shaft 98 is provided in the bore of the man-.

dril driveshaft 68. The lock shaft 98 moves reciprocally
in the mandril driveshaft bore from an extended: posi-
tion in which the upper end of the lockshaft projects
upwardly beyond the upper end 64 of the mandril, to
a retracted position where the upper end of the lock
shaft is withdrawn into the upper end of the mandril.
The reciprocal movement of the lockshaft 98 is pow-
ered by a hydraulically actuated piston 100 attached to

the lower end of the lockshaft and enclosed by a hous-:

ing 102. The piston 100 is biased by a spring 104 to
drive the lockshaft upwardly and is powdered hydrauli-
cally to drive the lock shaft downward against the
spring bias in a manner well known in the art (see FIG.
1).

At the uppermost end of the lockshaft, a sloted head
106 is formed which cooperates with a-lock plate 108
to lock disc blades to the lockshaft. The lock plate 108
has a square center bore 110 which fits over the square
flange 112 on the sloted head 106 but is locked on the
head by one quarter rotation in the slots 114 (see FIG.
7). The slotted head 106 is small enough -to pass

through the bore in a disc blade but the lock:plate .is -

larger than the disc blade bore so that when the slotted
head 106 is moved to its upper position.a disc blade
may be mounted on the lockshaft by inserting the slot-
ted head through the disc blade bore, setting the lock
plate 108 over the slotted head and rotating it one
guarter turn to lock it in the slots 114 and then retract-
ing the lockshaft 98 to engage the.upper surface of of
the blade with the lock plate. To support the lower sur-
face of the disc blade and provide secure clamping of
the disc blade to the blade and provide secure clamping
of the disc blade to the mandril 62, a mandril mounting
plate 116 is affixed to the mandril driveshaft 68 at its
upper end. The mandril mounting plate 116 projects
radially outward from the mandril drive shaft a distance
sufficient to provide a secure mounting base for the
disc blade but less than the disc blade diameter to avoid
interference with the grinding of the peripheral edges
(see FIG. 4):

The disc blade is thus clamped between the lock
plate 108 engaged in the slots 114 on the slotted head
106 on the upper end of the lockshaft and the periph-
ery of the mandril mounting plate 116 on the upper end
of the mandril driveshaft, when the lockshaft is driven
to its retracted position by actuation of the piston 100.

To vary the angular dispostion of the axis of mandril
62, a mandril position cylinder 118 is provided. The
mandril position cylinder 118 is hydraulically actuated
and is connected between the lower. frame 14 and the
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upper end 64 of the mandril, so that extension of the
cylinder arm drives the upper end 64 downwardly and
retraction draws it-upwardly along the arc defined by
the arcuate slot 80. The locking stud 78 and its locknut
82 releasably secure the mandril upper end 64 in its de-
sired position, and the vertically disposed linear slot 79
allows adjustment of the locking stud 78 in the mandril
upper end 64 during its arcuate movement in slot 80.

The tank 60.is filled with water by means of a water
supply - system. 120. The water supply system 120 in-
cludes a reservoir 122, and a water pump 124 (see FIG.
2). The. reservoir 122 is connected to the tank 60 by
means of a main supply line 126, a return line 128, and
an upper supply line 130 which branches off of the
main supply line and delivers water under pressure to
the grinding wheel pan 58 by means of a ‘nozzle 132."
The nozzle 132 directs water against the lower surface
of the grinding stone 34 so that the point of grinding ac-

_tion is cooled-and the generated sparks are contained

and noise controlled (see FIG. 4). The water delivered
by the nozzle 132 runs off from the grinding wheel pan
58 into the tank 60. A flow control valve 134.is pro-
vided in the return line 128 to control the water circu-
lation -and maintain the water in tank 60 at a constant
level. Regulation of the flow control valve 134 with the
capacity of the pump 124 will assure prompt filling and
emptying of the tank 60 and will limit the high water
level to the height of the grinding wheel pan 58.To re-
move any excess water from the grinding wheel pan 58
an overflow drain 133 is provided.

The grinding wheel position control 54 consists of a
control plunger 136 mounted in a cylinder 138 on the
upper surface of the lower frame 14 (see FIGS. 1 and
9). The plunger 136 is biased to an upper position by
a spring 140 in the cylinder 138.-The cylinder 138 is
filled with hydraulic fluid and has bypass lines 142
which connect the upper portion of the cylinder to its
lower portion through a control valve 144. The control
valve: 144 permits fluid flow from the lower to the
upper portion of cylinder 138 at a controlled rate so
that the travel of the plunger 136 from-its upper posi-
tion to its lower position in cylinder 138 against the bias
of spring 140 is restricted in speed. A check valve 146
is provided which is a one-way valve and permits free
flow of fluid from the upper to lower portions of cylin-
der 138, for free return of the piston to its upper posi-
tion. Thus, after the plunger 136 has been driven to.its
lower position in the cylinder 138, it can be quickly re-
turned to its upper position under the bias of spring 140
as soon as the driving pressure on-the piston is released.
The control valve 144 is regulated by a control valve
solenoid 148. The solenoid 148 can be electrically con-
nected with the drive motor 24 so that the feed rate of
the grinding wheel is controlled by the load on the mo-
tor.

The plunger 136 of the grinding wheel position con-
trol 54 is engaged by a control foot 150 on the upper
frame 16 when the upper frame is lowered into grinding
position by the grinding wheel cylinder 52, and controls
further downward movement of the grinding wheel 26.
To limit the extent of downward movement of the
grinding wheel 26, a limit stop 152 is provided on the
upper surface of the lower frame 14 adjacent the grind-
ing wheel position control 54. The limit stop 152 con-
sists of a limit stud 154 which is vertically adjustable by
threading in a stud base 156 on the lower frame 14, and
is engaged by a limit foot 158 on the upper frame 16.
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A . limit-stop adjustruent wheel 160 ‘is provided to
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readily adjust the position of the limit stud 154 through -

4 worm-gear (now shown).

To provide actuation for the hydraullc controls and -
actuators, a hydraulic pump-162.is provided.on base: 12

which is driven:by an-electric motor- 164-and supplies
hydraulic fluid through lines 166.
To control the hydraulic'actuators, control valves are

also provided on a platform 168 at-a convenient posi- ;

“tion on the machine (see FIG. 2). These control valves

include a grinding wheel position control valve 170

which controls the actuation of the grinding wheel posi-
tioning cylinder 52, a lockshaft control valve 172 which
controls the reciprocal positioning of the lockshaft 98
through piston 100 in'cylinder 102, and 4 mandril posi-
tion control valve:174 which controls the angular dis-
postion of the axis of the mandril 62 through mandril
position cylinder 118. A control valve for the bypass
valve control 148 and ‘electric switches for controlling

the hydraulic pump drive. motor 164, the water-pump-

124, the grinding wheel drive motor 24, and the man-

15
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the mandrll housmg and in the lower frame. When the.
proper contact angle is established between the lower
surface of the grinding stone 34:and-the peripheral: ©
edge of the disc-blade to provide the desired sharpen-: .-
ing, the mandril is locked in this position by tightening -

the lock niit 82 ‘on the locking stud:78, and the mandril
positioning cylinder 118 is deactivated. ;

The grinding wheel is then raised again by the grind-
ing ‘wheel position control valve 170, and the grinding
wheel position control is set for the desired feed rate.
Also, the limit stop 152 is adjusted to the desired maxi-
mum-depth of cut. ’

With the machine thus set up; the grmdmg wheel
drive motor 24; and'the mandril drive motor 94, are ..
turned onto-commence: rotation of the. grmdlng stone

-and the disc blade.

By proper drive connection means the grinding stone

- .34 is made to rotate many times.faster than the disc

20

dril drive motor 94, are: provided at other. appropriate

places-on the machme and are not-shown by the draw—
mgs ,

OPERATION

l-lavmg deseribed the various parts of my machme I
will now.describe-its: operation.

To sharpen the peripheral edges of d disc blade, the
blade is placed in the tank 60 over the upper end.64 of
the: mandril 62 -with -concave shape directed down-
wardly and slotted head 106 on the lockshaft 98 pro-

jecting through:the bore in the center of the disc blade.

Durmg this:installation the grinding wheel 26 is swung
to: its upper position, away from the point of installa-

tion:: by pivoting the upper frame 16 upwardly about

the hinge 20 by actuation of the grinding wheel posi-
tioning cylinder 52 (see FIG. 1). The lockshaft 98 of
the mandril 62 is reciprocated toits upward position
with ‘the slotted head 108 projecting above-the .upper

blade so-that adequate grinding-is provnded along the -
peripheral edge of the blade.

Next, the grinding wheel is lowered by grinding wheel - :

position.control valve 170 into contact with the periph-
eral edge of the disc blade and the water pump 124'is

. “started so that the tank 60 is filled and a water spray.is:..=
25

delivered-to the point of contact by the nozzle 132.
As the grinding wheel 26 reaches its lower position, "

the coritrol foot 150 on the upper frame 16 engages the

pluriger 136 of thé grinding wheel position control.54

“and the welght of ithe upper frame drives the plunger

-30

downward in the cylinder 138. Since the fluid in the -
cylinder 138 must transfer from the lower to the upper
portion of the cylinder through the control valve 144
in order for the plunger 136 to: move downwardly, the
speed of downward movement of the upper frame, and,

therefore, of the grinding wheel, is controlled by ther ’

control valve:

40

end of the mandril, by release of the piston 100 in the

cylinder 102 to the biasing of sprmg 104. And; the
grinding wheel position centrol .54 is reset by raising
- “the grinding wheel head to-permit plunger 136:-to: be
driven to its upper position by the bias spring 140, Also;

45

though' the water pump 124 and the hydraulic pump -
drive motor 164. are in operation; the grinding wheel

drive motor: 24 and the mandril drive motor 94 are off. -

With the disc blade positioned on-the upper end 64
of the mandril 62 and over the slotted head 106 of the
lockshaft 98, as-described, the blade is brought 10 rest

on the mandril mounting plate 116. The lock plate 108"

is then placed-over the slotted-head 106 and rotated a
quarterturn to secure it in-the slots 114. Next, the lock-
» shaft contrel valve is-actuated to draw the lockshaft 98
downward by action of hydraulic fluid: on the piston
100, and thus clamp the disc blade ori'the upper.end 64
of the mandril between the locking plate 108 and the
mandril mounting plate 116.

With the grmdmg wheel drive-motor 24 Stlll off, the
grinding ‘wheel is then lowered. into contact position
with- the disc bladé and the ‘angular and axial dispo-

When sufficient time has passed the plunger 136 will  ~

be driven downward far enough for the limit foot 158
on the upper frame 16to engage the limit stud 154 and

fiirther . downward movement will «be “thereby pre- :

vented.
At this: point, the: disc blade -edge w1ll be mspected :
and if necessary to achieve the proper sharpening, the

~grinding operation can be recycled with the blade edge

positioned at -a different angleto: the 'stone surface by
reseftting the angular-disposition of the mandril axis.
Whern the desired sharpening is achieved; the disc!

_‘blade is removed dnd 2 new blade applied to:the man--

60

sition of the mandril axis adjusted by releasing the lock:

nut 82 on locking stud 78 and tilting the mandril upper
end 64 in the trunion bearing 84 by means of mandril

positioning cylinder 118.and its control valve 174, and"

if necessary, by adjusting the position of the trunion on

65

dril 62 in the manner previously described: :
It will be understood, of course, that during the grind-

ing operation, all of the disc blade except the small por-

tion at the point of contact with thé stone will beisub-i:

merged in the water in_tank 60; and even the portion.. '

at the point of contact will be subject to water spray
from the nozzle 132. The sparks, noise -and heat nor-
mally:-which accompany grmdmg ‘will; therefore, be vit-
tually eliminated.

- Furthermore, it-will be seen that disc blades-can be

- rapidly-applied 10 -and rémoved from my machine; the . :

grinding can be carefully controlled as to both rate and .
angle, and_all this ‘can be achieved by one operator‘ :
without any substantial manual effort: :

When. the. grinding’ stone’ 34: becomes sufficiently -
worn to. merit it, a new stone can be applied by merely
loosening the bolts'45 which hold the retaining rim 44

‘of the grinding - wheel ‘chuck: 36 10 release ‘the  worn:

stone, inserting & neéw stone-banded with the ‘gasket 50~
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and securing it in-the-chuck by tightening the bolts 45 3. A machine for sharpening disc blades as described
to drive the split ring 49 against the gasket. in claim 1, in which:

It will thus be understood that 1 have provided a ma- said mandril means includes a mandril having a prox-
chine for sharpening disc blades which is fully capable imal end mounted to said frame and a distal end
of achieving the objects and providing the advantages 5 disposed- adjacent said grinding surface with disc
heretofore attributed to it. . blade clamp means thereon, said disc blade clamp

I claim: means having a lock shaft interconnected with said

1. A machine for sharpening disc blades comprising: mandril with a proximal end adjacent the proximal -

a frame; end of said mandril and a distal end adjacent the

grinder means operatively associated with said frame; 10 distal end of said mandril and disposed for recipro-

said grinder means having a grinding surface dispos- cating axial movement with respect to said mandril
able in a generally horizontal grinding plane and from:an extended position with said distal end of
rotatable about an axis, said grinder surface having - said lock shaft extended outwardly from the distal
a configuration sufficient to grind the edges of a end of said mandril to a retracted position with the
disc blade; 15 distal end of said lock shaft substantially coexten-

sive with the distal end of said mandril, and having

a disc blade mounting plate on the distal end of said

mandril, and further includes a lock plate releas-

ably attachable to the distal end of said lock shaft

20 to engage and clamp said disc blade against said

disc blade mounting plate when said lock shaft is in

its retracted position, and further includes drive

means operatively associated with said mandril and

said lock shaft and disposed to reciprocate said
lock shaft as aforesaid:

4. A machine for sharpéning disc blades as described

in claim-1; in-which:
said mandril means includes a mandril having a prox-

mandril means operatively associated with said frame
and said grinder means, said mandril means. in-
cludes a mandril housing with a mandril rotatable
therein about an axis, said mandril having a proxi-
mal end disposed adjacent said frame and a distal
end disposed adjacent said grinding plane, and disc
blade mounting means on the distal end of said
mandril disposed to releasably mount a disc blade
for engagement by said grinder means; 25

grinder mounting means mounting said grinder
means in said frame for linear movement in align-
ment with said grinding surface axis and for pivotal

movement to swing said grinder means between a
work position with said grinding surface in said
grinding plane and a rest position with said grinding
surface remote from said grinding plane; and

mandril mounting means. mounting said - mandril
means in said frame with the axis of said mandril
means disposed to form an acute angle with said
grinding plane, said mandril mounting means hav-
ing arc adjustment means operable to pivot said
mandril means about a pivot point disposed along
the axis thereof to vary said acute angle between
said grinding plane and said mandril axis, and.axial
adjustment means operable to vary the position of
said pivot point along said mandril axis, said man-
dril mount-means including a pivotal mounting
mounted on said mandril housing adjacent the
proximal end of said mandril and supported in said
frame, said pivotal mounting being movable axially
with respect to said mandril housing in.alighment
with said mandril axis and being movable with re-
spect to said frame to vary the distance between
said point of support in said frame and said grind-
ing plane.

2. A machine for sharpening disc blades as described

in claim 1, in which:

said mandril mounting means further includes a trun-
nioned collar releasably clamped to said mandril
housing adjacent said proximal end and axiaily
movable on said housing for adjustment of said

30

35

40

45

50

point of clamping, trunnion bearings on the trun- -

nions of said collar, bearing housings operatively
associated with said trunnion bearings and releas-
ably attachable to said frame, elongated slots in
said frame disposed to receive said trunnions and
permit movement of said trunnions in said slots
upon release: of said attachment of said bearing
housings, all . operatively- associated ‘to pivotally
mount the proximal end of said. mandril to. said
frame.

imal end and a distal end, a housing, a hollow drive
shaft rotatably. mounted in said housing, a .disc
blade mounting plate attached to the distal end of
said drive shaft, a lock shaft disposed in the bore of
said drive shaft and reciprocally movable with re-
spect thercto from an extended position with the
distal end of said lock shaft projecting outwardly
beyond' the distal end of said drive shaft to a re-
tracted position with the distal end of said lock
shaft substantially coextensive with the distal end
of said drive shaft, a clamp plate releasably inter-
locked with the distal end of said lock shaft and dis-
posed-to engage a disc blade about its center open-
ing and: clamp said disc -blade to said disc blade
mounting plate when said lock shaft is reciprocated
to its retracted position, lock shaft drive means op-
eratively associated with said drive shaft and man-
dril housing and actuable to reciprocally drive said
lock shaft between said extended and retracted po-
sitions, and drive shaft drive means operatively as-
sociated with said mandril housing and said drive
shaft and disposed to rotate said drive shaft and a
disc blade mounted thereon; and

said axial adjustment means of said mandril mounting
‘means includes. a trunnioned: collar releasably

clamped- to said mandril housing adjacent said
proximal end and axially movable on said housing
for adjustment-of said point of clamping, trunnion
bearings -on the  trunnions of said: collar, bearing
housings operatively associated with said trunnion
bearings and releasably attachable to said frame,
elongated slots in said:frame disposed to receive

said trunnions and .permit movement of said trun-

nions in said slots upon release of said attachment
of said bearing housings, all operatively associated
to pivotaily mount the proximal end of said mandril
to said frame; and

said -arc adjustment -means of said mandril mounting

means further.includes a mandril slot operatively
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assoc1ated with the dlstal end-: -of said mandrll in=rss

cluding a mandril slot operatively ‘associated with
said mandril- housing and disposed  substantially

‘parallel to the axis of 'said mandril, a slot-opera=
5 3

tively associated with said frame and disposed Sub-

stantially parallel to an arcuate-path described by -
the distal end of said mandril upon pivetal move- -
“ment ‘about said’ point ‘of pivot mounting of said:

‘mandril, and lock bolt means disposed in said man-
dril slot and frame siot and releasably lockable to
secure said distal end of said mandril to said frame
at a predetermined. posmon along said .arcuate

- path:
5. A machine for sharpening disc blades as descnbed
in:claim 4, in which:

15

said grinder means. includes:a grinder:means mount--

ing arm interconnected with'said frame and pivot-
ally movable with tespect thereto to. move said

grinding surface from said grinding plane position .
20

juxtaposed-the peripheral edge of a disc blade

mounted on said mandril to ashut down:-position”
~“with said-grinding surface removed: from juxtaposi- -

tion:with said disc’blade peripheral edge, a grinder

means mounting plate movably mounted on Said.

- grinder ‘means mounting arm for adjustment of the

25

proximity.of said grinding surfaceto said disc blade
peripheral edge, and feed control means opera- -
tively associated with said grmder means. mounting .

4rm and said frame and disposed to control the rate

of pivotal:movement of said arm with respect to.

30.

- said-frame when said grinding surface is ]uxtaposed o

said disc blade peripheral edge.

-6. A machine for sharpening disc blades: as descrlbed :

“‘in ¢laim T, which further includes:

mounted 6n the distal end of said mandril.

7. A-machine for sharpemng disc'blades as descnbed .

‘4n-claim 4, in which:
said grmder mounting: means mcludes feed means

periphery of a disc blade mounted on said:mandril

means at a controlled rate.

§. A maching for sharpemng disc blades as descrlbedr B

in claim 6, in which:

saxd liquid reservoir mcludes aliquid tank operatxvelyr
associated with said frame and disposed to receive

a-disc blade mounted on-said-mandril means, and:

Jiquid supply means interconnected with said liquid -

- tank and disposed to supply liquid thereto to-alevel

sufficient to submerge substantially all of said dlSCJ'

blade.

9. A machine for sharpening: dlsc blades.as descrlbed ’

in‘claim 6, in-which:
said liquid reservoir includesa llC{UId tank operatlvely
associated with said frame and disposed to receive

‘a disc blade mounted on said mandril means. with-

~a portion of said mandril means projecting through = -

a wall-of said liquid tank and movable with-respect

to satd ‘wall, 4'liquid seal mterconnected between .

said wall and said mandril- means, liquid supply
means intercontnected with said liquid tank and dis-
posed ta supply: liquid to said liquid-tank to.a level
sufficient to submerge substantially all of said disc
blade; level control means operatively associated

liquid tank ‘and-an auxtllary hqmd conduit operas

60

d-liquid. reservoir disposed-to submerge a dlSC blade 35

disposed to.move said grmder means against the 40 -

: : operatively 65
< withi 'said lquid tank and said liquid supply means. -
“.and. disposed:to regulate thé level of liquid in said

1z

nvely associated with sazd liquid supply means and

~ said liquid tank and disposed to supply-a stream of -
~liguid to'the pointiof contact between-said grmdmg
surface and said disc blade pernpheral edge: i
10. A machine for sharpening disc blades as de-
scribed-in ¢claim 1, in which: o =
sald ‘grinder. means includes ‘grinder dnve means, a:
grinder chuck  drivingly interconnected with said
grinder drive means and having a circular ¢avity
~and. releasable: clamping ‘means and- a circular

" grinding stone secured in said chuck cavity by said
releasable clamping means with an exposed planar :
grinding surface; :

1. A machine for sharpening disc blades as de- ”

scribed-in claim 10, in which:
- 8aid- gtmder chuck -releasable clampmg means in-
' cludes an annular face surface surrounding said
el cavxty and-disposed substanually normal:to- the:
=7 walls of ‘said cavity, and a beveled surface inter-:
--posed between said cavity walls of said face surfacé
“and extendmg axially and radially inwardly,.a re-
““tainer ring juxtaposed the face surface of sdid cav=
ity'with a beveled surface 6n its inner face extend- :
“ing axzally mwardly and radlally outwardly, said.re-

tainer ‘ring- having adjustable securing means dis--- f :

posed 1o tighten ‘and ‘loosen said. retainer ring
‘against said chuck face surface, and a split ring dis- -
posed about the periphery of said cavity and having
“aninnér-face dlsposed to ‘engage said grinding -
stone and a wedge on its outer face having tapered
surfaces disposed for engagement by said beveled
surfaces on said chuck and retainer ring 1o force
~ said split ring radially inwardly against the penph» .
= ery of said grinding stone upon tightening -of saxd
retdiner ring against said: chuck face surface;

12.-°A  machine ‘for sharpening disc. blades as de-

scribed in claim 5,.in which; g
Sald grinder means mcludes grmder dl‘lVe means,.a

- grinder drive-means- and havmg 4 circulat cavity
- and releasable clampmg means and . a- circular
gnndmg stone Secured in said chuck cavity bysaid
- releasable clamiping’ means w:th an exposed planar |
~grinding surface..
13. A machine for sharpemng dlSC blades comprlsmg
“a frame; :
grinder means operatxvely assoc1ated with sald frame

ally hotizontal grinding plane; .

grinder mounting means. interconnected thh sald

= frame and said grmder means and dlsposed tomoyv-

. ably mount said grindéer means on said frame; -

a mandril operatively associated with said frame and
“said grinder ‘means and axially disposed :inacute

~angular relationship with said grinding plane, said.
mandril having an upper end-disposed adjacent
said grinder medns-and a-lower end disposed below: -
said upper end and juxtaposed said frame, said.
mandril having a disc ‘blade mounting means dis-
posed to mount a dxsc blade on: the: upper end;
thereof;

mandril mountmg means mterconnected with said

frame and'said mandril and having a pivotal mount-;. L

- ing adjacent the lower end of said mandril and dis-
“posed to-permit arcuate: movement of ‘the upper.

~end of said iandril to change the angular relation=.

ship between said mandril and said -grinding sur- .

srinder chuck drivingly interconnected with' said- 7

*and having a grinding surface dxsposable ina gener- g
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face, and said pivotal mounting being axially mov-
able with respect to said mandril'to change: the ra-
dius of said arcuate movement; and :

a liquid containing tank operatively associated with
said frame, mandril and grinding surface, and dis-

posed about the upper end of said mandril for sub-

mersion of substantially all of a disc blade mounted
on said mandril.

14
ply a stream of liquid to the point of contact be-
tween said grinding surface and- Sdld disc blade pe-
ripheral edge.

18. A machine for sharpening disc blades as de-

5-.scribed in .claim 13, in which:

said  grinder mounting means includes ‘4 grinder

means ‘mounting .arm interconnected ' with said
frame and-pivotally movable with respect thereto

14. A machine for sharpening disc. blades as de-:
scribed in claim 13, .in which: 10..
said grinder means includes a drive motor having a

to.move:said grinding surface from a grinding posi-
tion juxtaposed the peripheral edge-of a disc blade -
mounted-on said mandri! to a shut down position

drive shaft interconnected therewith, and a grind-
ing wheel mounted on said shaft. and having a"

grinding stone and a chuck disposed to releasably

with said grinding surface removed from juxtaposi-
tion with said disc blade peripheral edge, a grinder
means -mounting’ plate movably mounted on: said

mount said grinding stone; and 15 grinder means mounting arm for adjustment of the
said grinder mounting means includes feed control . proximity of said grinding surface to said disc blade
means having a hydraulic ram interposed between peripheral edge, and feed control means opera-
said grinder means and said frame and intercon- tively associated with said grinder means mounting
nected with variable valve means.disposed to regu- arm and said frame and disposed to control the-rate
late. the speed of travel of said ram: 20 of pivotal movement-of said arm-with respect to
15. A machine for sharpening disc blades as de- - said frame when said grinding surface is juxtaposed
scribed in claim 13, in which: said disc blade peripheral edge; and
said mandril includes a housing and a hollow drive said -mandril:mounting means includes said pivotal
shaft rotatably mounted in said -housing, and said mounting being pivotal for arcuate movement of
disc blade mounting means includes a disc blade 25 said distal end of said'mandril with respect to said
mounting plate affixed to the upper: end of said proximal end, and being releasably secured to said
drive shaft inside said tank, a lock shaft disposed in mandril for-axial adjustment with respect thereto to
the bore of said hollow drive shaft, lock shaft drive vary-the distance. between said pivotal mounting
means interconnected with said’ mandril housing 0 and-said mandril ‘distal end, and being adjustably

and said lock shaft and actuatable to-axially recip-
rocate said lock shaft from an extended position
with the upper end of said lock shaft projecting up-

mounted to said frame for movement of said point
of mounting toward .and away from said grinder
means.

wardly beyond said disc blade mounting plate. to a
retracted position with the upper end of said:lock .
shaft substantially co-extensive with said disc blade 3

19. A’ machine for sharpening disc blades as de-
scribed-in claim 13, in which:
said-mandril mounting means includes:a-trunnioned

h

mounting plate, and a clamping plate releasably en-
gagable with the upper end of said lock shaft when
said lock shaft is in its extended position and dis-
posed to engage a disc blade aboutiits center open-
ing and clamp said disc blade to said disc.blade

40

mounting plate when said lock shaft is reciprocated .

to its retracted- position.

collar releasably clamped to said mandril housing
adjacent said proximal end and axially movable on
said housing for adjustment of said point of clamp-
ing. trunnion bearings on the trunnions of said col-
lar, bearing housings operatively -associated with

said trunnion bearings and releasably attachable to

said frame, elongated slots in said frame disposed

to receive said trunnions and permit movement of
said trunnions in said slots upon release. of sdid at- -
~tachment of said bearing housings, alloperatively

16. A machine for sharpening disc blades as de-
scribed in claim 13 in which:

said pivotal. mounting of said mandril mountmg 43

means is pivotal for arcuate movement of said dis-
tal end of said mandril with respect to said proxi-
mal end, and being releasably secured to said man-
dril for axial adjustment with respect thereto to
vary the distance between said pivotal mounting
and said mandril distal end, and: being adjustably
mounted to said frame for movement of said point

of mounting toward and away from said- grinder.

means.

50

associated ‘to pivotally mount the proximal end of
said mandril to said frame; and

-said mandril mounting means further includes arc po-

sitioning means operatively associated with the dis-
tal end of said mandril including a mandril slot op-
eratively associated with the distal end of said man-
dril including a 'mandril slot operatively associated
with said mandril housing and disposed substan-
tially parallel to the axis of said mandril, a slot op-

17. A machine for sharpening disc -blades as de- 55 eratively associated with said frame and- disposed
scribed in claim 13 in which: substantially parallel to an arcuate path described
said liquid containing tank includes-a liquid seal in- by the . distal end 'of said mandril upon: pivotal
terconnected between said wall and said mandril, movement: about said- point of pivot mounting of
liquid supply means interconnected with said liquid ., said mandril, and:lock bolt means disposed in said

tank and disposed to supply liquid to said liquid
tank to a level sufficient to submerge substantially
all of said disc blade, level control means opera-
tively associated with said liquid tank and said lig-

mandril'slot and frame slot and releasably lockable
to secure said distal end of said mandril tosaid
frame at a predetermined position along said arcu-
ate path.

20. A ‘machine for sharpening disc blades as de-
scribed in claim 185, in  which:

said mandril mounting means includes a trunnioned

collar releasably clamped to said mandril housing

uid supply means and disposed to regulate the level
of liquid in said liquid tank, and an auxiliary liquid
conduit operatively associated with said liquid sup-.
ply means and said liquid tank and disposed to.sup-
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: adjacent sald proxtmal end-and axxa]ly movable on
said housing for adjustment of said point of clamp-
ing, trunnion bearings on the trunnions of said col=:

lar, -bearing. housings: operatwely associated: with
. said trunnion bearings and releasably ‘attached to.
said frame, elongated slots in said. frame disposed
to: receive said trunnions and permit inovement of
~ said trunnions in said slots.upon release of said at:
“tachment of said bedring housings; all operatively
associated to pivotally mount the prox1ma] end of
said ‘mandril to-said frame; and

5

10'

said mandril mounting means further includes arc po-
sitioning means operatwely associated with the dis-

16

tal end of said mandrnl mcludmg a mandnl slot op» B
?eratlvely associated w1th said. mandnl housmg and
_disposed substantially parallel to the ‘axis of ‘said -
~~mandril;-a frame slot operatxvely associated ‘with S
said frame and disposed substantially parallel to an:
_arcuate path described. by the distal end of said
““mandril upon pivotal movement about said pointof -
‘. pivot mounting of said mandril; and lock bolt
' ‘meahs disposed in said mandrﬂ slot and frame slot’
- and releasably lockable to secure said distal end of
-said mandril to said frame ata predetermmed p051- :
tlon along saxd arcuate path T

*‘*‘ *
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