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dressing, in the desired grinding plane. Also after such
dressing the grinder cover or guard will also automati-
cally be in the proper position.

15 Claims, 12 Drawing Figures
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APPARATUS FOR SHARPENING DRILLS AND
OTHER CUTTING TOOLS

The present invention relates to a simple, semi-
automatic, machine or apparatus capable of generating
the complex movements required to accurately
sharpen drill bits, end mills, and countersink tools. The
effectiveness of machines now available for the pur-
pose is diminished by their complexity, cost and the
training demanded of the operator. The less complex
machines are either too slow or are too inaccurate to
be considered as precision grinders. A drill bit will not
produce its dimensional hole size unless it is ground ex-
actly centered, with both lips of the drill having an
identical angle and clearance. These demanding re-
quirements are automatically controlled by the present
apparatus and do not rely upon the operator’s skill or
knowledge.

One of the principal objects of this invention is to
grind both lips of a drill while it is being continuously
rotated one revolution about the axis of the rotating
means which supports the drill. During this revolution
the lip clearance is ground by swinging the drill about
a hinge pivot axis perpendicular to the rotational axis.
This hinge axis is located at the vertex of the drill point
with the vertex being maintained in contact with the
working face of the grinding wheel. Thus, the rotary
movement of the drill is not about its own axis, as is the
case in many prior art devices.

Automatic compensation for grinding wheel wear is
another unique feature of the apparatus. The object is
to return and lock the working face of the grinding
wheel to the same, original, reference plane after each
dressing. Related to this last feature is a device which
orients and locates the vertex of the drill point tangent
to this same reference plane. Associated with these fea-
tures is the provision made for changing the drill point
angle. This is accomplished by rotating the entire grind-
ing head assembly about a main vertical axis which is
the hinge point of the reference plane at its tangent to
the drill point vertex. These features unite to provide
another major object of this apparatus. That is the facil-
ity to sharpen any drill size or any drill point angle with-
out affecting the mechanism which automatically gen-
erates the lip clearance grinding cycle. The interlock of
. these features also makes the operation of the appara-
tus extremely simple. No adjustments are required to
sharpen any drill size from 0.004 inch diameter to 1.00
inch diameter and only one adjustment is needed to
sharpen any drill point angle from 60° to 150° included
angle.

Another principal feature of this invention is the
chuck used to hold and accurately center the drill to be
sharpened. A drill must be gripped close to its point in
order to be properly centered and to prevent deflection
while grinding. This requirement means that it must be
held in the area of its flutes which provide inadequate
points of helical contact and cannot be properly cen-
tered by the conventional three jaw chuck. The self-
centering four jaw chuck of this apparatus will contact
the high points of each flute at least twice over the
length of the jaws and will therefore accurately center
all drills within the capacity of the apparatus.

Experience dictates that the best finish and the lon-
gest wheel life is obtained by flooding the grinding
wheel with coolant during the grinding cycle. This re-
quires the wheel to be guarded to the extent that only
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the area of its immediate contact to the work-piece be
exposed in order to concentrate the coolant flood at
the workpiece and to eliminate the objectionable cen-
trifugal spray often associated with this process. The
guard therefore must be maintained in close proximity
to the wheel face and, in the case of machines now
available, must be continually adjusted as the wheel is
dressed back. A unique feature of this apparatus is the
manner in which the face of the wheel guard is auto-
matically maintained at a constant dimension relative
to the face of grinding wheel when the wheel is dressed,
to thus eliminate the need for a time consuming adjust-
ment.

IN THE DRAWINGS

FIG. 1 is a plan view of a sharpening apparatus com-
prising a preferred form of the apparatus of the present
invention.

FIG. 2 is a side sectional view taken generally along
line 2—2 of FIG. 1.

FIG. 3 is a side sectional view taken generally along
line 3—3 of FIG. 1, showing the grinding head assem-
bly.

FIG. 4 is a sectional view taken generally along line
4—4 of FIG. 1.

FIG. § is a diagrammatic view of .the drill holding
means and the grinding wheel.

FIG. 6 is a schematic showing of the end and the side
of a sharpened drill.

FIG. 7 is a diagrammatic view of the apparatus used
for a countersink tool.

FIG. 8 is a diagrammatic view of the apparatus used
for an end mill.

FIG. 9 is a front view, with portions broken away, of
the chuck of the apparatus.

FIGS. 10 and 11 are sectional views taken generally
along lines 10—10 and 11—11, respectively, of FIG. 9.

FIG. 12 is a perspective view of the chuck shown in
FIGS. 9-11.

GENERAL DESCRIPTION

Apparatus embodying a preferred form of the inven-
tion is illustrated in FIGS. 1 through 12. The apparatus
comprises generally a base assembly 105 on which is
mounted a grinding head assembly 103 that includes a
grinding wheel 101. The grinding wheel 101 rotates
about its own axis, but it remains in a fixed location
during the entire grinding operation. The desired spa-
cial relationship between the drill or other tool to be
sharpened and the grinding wheel is achieved by move-
ment of the drill. The grinding head assembly 103 can
be readily moved out of the way, so that the drill can
be mounted in place.

The drill or other tool to be sharpened is releasibly
mounted in a novel and improved chuck pivot assembly
106 which will accommodate a wide variety of tool
sizes. The chuck pivot assembly 106 is supported on a
chucking head assembly 104 for slow rotation of the
chuck pivot assembly 106 about the axis Y—Y which
comprises a rotation or first grinding axis. Advancing
means 181 are operable to incrementally advance the
entire chucking head assembly 104 toward the grinding
wheel 101 so as to achieve alternate grinding of the cut-
ting edges of the drill until the desired amount of drill
sharpening is completed. To provide. for clearance be-
hind each of the cutting edges of the drill, the chuck
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pivot assembly 106 is mounted for pivotal movement in
timed relation to the rotation of assembly 106. This ro-
tation-is about an axis Z-Z, comprising a second grind-
ing motion axis which extends approximately through
the point where the axis Y-Y intersects with the grind-
ing wheel. This point is aiso the apex of the ground
drill. Cam-operated tilting means 107 are provided for
controlling thie tilting of the chuck pivot assembly 106.
Each time the drill rotates past a drill cutting edge and
its relief portion, the drill must be retracted from the
cutting wheel or the apex of the drill will be ground off.
Additional cam-operated retracting means 108 dre pro-
vided for retracting the entire chucking head assembly
away from the grinding wheel at the proper times dur-
ing the rotation. This permits the continuous operation
of grinding two or more separate cutting edges without
stopping and adjusting or repositioning the drill or parts
of the apparatus. This of course permits faster and
more accurate grinding of the drill.

BASE ASSEMBLY

The base assembly 105 comprises a generally circular
base having a central hub portion 110. Portion 110 has
a central bore in which is rotatably received a way pivot
shaft 92. The way assembly 102 is mounted on this
shaft 92, as will be explained, for rotation about a verti-
cal main axis X—X that passes through the grinding
surface and the. vertex of the drill point being sharp-
ened. This is best seen in FIG. 2, The half of the circu-
lar base rearwardly of the center hub 110 is recessed to
provide a coolant tank 112.

WAY ASSEMBLY

The way assembly 102 comprises an elongated way
frame 90 which is mounted at one end on the way pivot
shaft 92 and extends outwardly therefrom at a selected
angle as illustrated best in FIG. 1. The way frame 90 is
generally L-shaped in vertical section having a horizon-
tally disposed portion and a vertically disposed portion.

A way track 91 is secured on top of the vertically dis--

posed portion of the way frame 90, and receives for
movement along the track 91 the grinding head assem-
bly 103. A traverse knob 83 is fixed to the outer end of
a horizontally extending shaft 114 rotatably supported
in the vertically disposed portion of the way frame 90.
Also secured on the shaft 114 is a small pinion 82 (FIG.
3). The pinion engages a rack 81 of the grinding head
assembly 103 as will be described below. The traverse
knob 83 is mounted toward the rear or free end of the
way frame 90. The front or innermost portion of the
way track 91 is covered by a way boot 89 (FIG. 2)
which serves to protect the track from dust and bits of
material as well as from the coolant used for the grind-
ing operation.

GRINDING HEAD ASSEMBLY

The grinding head assembly 103 comprises a grinding
head housing 50 in which a horizontally extending
arbor 51 is rotatably mounted on bearings 52 and 53.
A grinding wheel 101 is fixedly mounted on the for-
ward end of the arbor 51, while a pulley 54 fixedly
mounted at the rear end of the arbor, is connected
through a belt 55 to a pulley 57 of a motor 56. The
motor 56 is also mounted on the grinding head housing
50. A cover or shield 116 may be provided over the
pulleys 54 and 57, and the belt 55 as shown in FIG. 1.
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The grinding housing 50 is movably supported on the
way track 91 by a pair of spaced apart track rollers 79
(FIG. 3) mounted by means of roller pins 80 on the
grinding head housing 50. A downwardly depending
portion 118 of the grinding head housing 50 carries the
elongated rack. 81 which engages the pinion 82 oper-
ated by the traverse knob 83. Thus, by rotating the
knob 83, the grinding head housing 50 and the parts
which it in turn carries may be caused to move back
and forth along the way track 91.

The grinding wheel 101 is generally in the shape of
a hollow cylinder disposed with its axis horizontal, at
the approximate height of the drill axis and at an angle
to that drill axis sufficient to form the desired apex or
included angle for the drill. This last angular relation-
ship is shown best in FIG. 1 and FIG. 7. The grinding
surface 120 of the grinding wheel is a planar forward
edge which is in the configuration of a circular ring.
Thus, the grinding for this illustrated apparatus is aa-
chieved by a flat or planar surface which lies in a fixed
vertical plane as shown best in FIG. 1. This plane wiil
be referred to as the base or reference plane **X™, since
it passes through the main vertical axis X—X and it re-
mains constant while the drill is moved relative to that
plane to achieve the desired grinding.

The dressing of the grinding face 120 of the grinding
wheel is achieved by in effect’ moving the grinding
wheel incrementally into a diamond dresser 61. In ef-
fect, the dresser 61 is permanently positioned with its
dressing tip 124 in the reference plane, and is moved
in that plane, into the path of the grinding wheel as the
grinding wheel is incrementally advanced forward and
into that plane, to achieve the dressing. Thus, the re-
sulting dressed planar grinding surface 126 will auto-
matically be in the reference plane at the end of the
dressing operation. There is no need for further adjust-
ment or positioning of the grinding wheel after the
dressing operation, as in the case in many of the prior
art devices. This result is achieved in general by in ef-
fect moving the grinding wheel into and relative to the
reference or grinding plane while maintaining the
dressing tip in that plane. More particularly, a horizon-
tally extending tubular dresser bar 60 is rotatably
mounted in the grinding head housing 50, as shown
best in FIG. 3. The dresser bar 60 is rotatable about its
axis and is also longitudinally movable relative to the
housing 50. At its forward end, the bar 60 carries a
bracket 122 on which the diamond dresser 61 is se-
cured, with the tip 124 of the dresser 61 lying in the ref-
erence plane. The diamond dresser 61 is normally posi-
tioned away from the grinding wheel 101 by virtue of
the clockwise rotation of the bar 60 in accordance with
the arrow shown in FIG. 2. This rotation may be
achieved by manually moving the dresser handle 62
mounted on the bracket 122. The bar 60 and the
dresser 61 are normally fixed against movement longi-
tudinally of the bar by means of a lock pawl 63. As
shown best in FIG. 2, the pawl 63 has a finger 125
which engages a striker roller 64 mounted between up-
wardly extending arms of a striker assembly 65 (FIG.
3). The lock pawl 63 serves to lock not only the bar 60
against longitudinal movement, but by virtue of the
connection between the bar 60 and the grinding head
housing 50, also serves to lock the housing 50 and the
grinding wheel 101 in position against longitudinal
movement. When it is desired to move the grinding
head assembly 103 away from the chuck head assembly
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104 to permit insertion and positioning of the drill, the
handle 62 may be rotated counter clockwise, as shown
in Flg. 2, to release the pawl 63, and the grinding head
assembly 103 may then be retracted by rotation of the
traverse knob 83. Then the drill is locked in position,
the grinding head assembly 103 may be returned to its
operative position by turning the knob 83 to move the
grinding head assembly in the forward direction. This
forward movement is then stopped by the engagement
of a rearwardly facing surface 126 of the striker assem-
bly 65 with a forwardly facing surface of an annular
flange portion 128 of the lock pawl 63, as shown best
in FIG. 3. To absorb the impact when the grinding head
assembly 103 is moved back to its operative position
and flange 128 engages surface 126, the striker assem-
bly 65 is biased in the rearward direction by a strong
bumper spring 66 (FIG. 3), which urges the striker as-
sembly 65 rearwardly against a stop block 130 fixedly
mounted on the way assembly. To provide the proper
spatical relationship and locking action between the
finger 125 of the lock pawl 63 and the striker roller 64,
the illustrated striker assembly 65 is provided with a
striker adjustment means 67 which permits slight verti-
cal adjustment of the position of the striker assembly
65. This adjustment is normally achieved during manu-
facture of the apparatus. The illustrated striker adjust-
ment means 67 comprises a heavy duty spring 194 on
which the assembly 65 is supported, and a screw 196
which extends through a bottom wall of the way frame
90, through the spring 194, and is threaded into the
lower end of the striker assembly 65. The spring 194 is
under tension and the screw 196 can be turned to lower
or permit the assembly 65 to be urged to a higher posi-
tion.

To effect dressing of the grinding surface, with the
pawl 63 unlocked and the grinding head assembly fully
retracted to the rear, the dresser adjustment knob 71
is manually rotated to effect incremental rearward
movement of the dresser bar 60 and the dresser 61
(and the pawl 63) relative to the grinding head housing
50 and the grinding wheel 101. More particularly, the
dresser adjustment knob 71 is rotatably mounted on a
rearward extension of the housing 50. The knob 71 is
retained in place by a sleeve retainer pin 72 which is re-
ceived in an annular groove 132 around the circumfer-
ence of the inner forward end of the knob 71. This re-
tains the knob 71 in place while permitting its rotation.
The knob 71 has a broached center opening 134 which
is hex shaped in section and in which a bar portion 136
of mating hexagonal cross-section is received. Thus,
the bar portion 136 is locked to the knob 71 for com-
mon rotation, while permitting longitudinal movement
of the bar portion. Secured to the forward end of the
bar portion 136 is a dresser adjustment screw 68. The
forward end of the dressser adjustment screw 68 is
mounted in a screw thrust bearing 69 which permits ro-
tation of the screw 68 while locking it in position longi-
tudinally relative to the bar 60 and the lock pawl 63."A
sleeve nut 70 is fixedly secured to the rear portion of
the housing 50, where it receives the forward end of the
dresser adjustment knob 71 for rotation therein. The
sleeve retainer pin 72 passes through the sleeve nut 70
to lock the nut 70 longitudinally and also rotationally

to the housing. The forward portion of the sleeve nut

70 has a reduced outer diameter, with its forward end
being received in the rear end of the dresser bar 60.
The forward end of the sleeve nut 70 is internally
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threaded and in threaded cngagement with the dresser
adjustment screw 68. Now the operation of this part of
the mechanism can be understood. Rotation of the
dresser adjustment knob 71 transmits rotation to the
hex bar portion 136 and to the dresser adjustment
screw 68. As the screw 68 is rotated, it moves longitudi-
nally to the right as viewed in FIG. 3. The screw 68
carries with it to the right the lock pawl 63, the dresser
rod 60 and the dresser 61. Thus, rotation of the dresser
adjustment knob 71 effects longitudinal movement of
the dresser 61 relative to the grinding wheel 101 and its
housing 50. Since the pawl 63 is a fixed distance from
the point 124 of the dresser 61, when the grinding head
assembly 103 is returned to its forward position by
knob 83 and the pawl 63 is relatched, the grinding
wheel 101 and the housing 50 will in effect have shifted
to the left or forwardly. The shift is equal to the amount
dressed off of the grinding face of the grinding wheel.
The newly dressed face now lies in the same reference
plane X as did the prior grinding surface.

A wheel guard 77 which partially surrounds the
grinding wheel 101 and serves to confine the coolant to
the grinding area, is also mounted on the housing 50 in
such a manner that it is shifted longitudinally forward
relative to the housing 50 and the grinding wheel 101
incident to the dressing operation so that the wheel
guard 77 is in the proper position relative to the newly
dressed grinding surface after that dressing operation
has been completed. This is achieved automatically and
without additional adjustment of the wheel guard 77. In
this connection, the wheel guard 77 is mounted on a
wheel guard carrier 73 which in turn is mounted on the
dresser bar 60. The carrier 73 has a generally U-shaped
configuration. It is disposed with its central portion ex-
tending generally vertically and parallel to the axis of
the arbor 51 and the dresser bar 60, and with its legs
extending transversely to said axis. The dresser bar 60
extends through openings in the lower portions of the
legs of the carrier 73 and as shown in FIG. 3 longitudi-
nal movement of the carrier relative to the bar is pre-
vented by a thrust collar 74 affixed to the bar on the
side of the rearmost leg of the carrier opposite from the
lock pawl 63. The upper portions of the side legs of the
carrier 73 have smaller apertures that receive the lower
horizontally-extending leg of an L-shaped guard retain-
ing bolt 75. The other leg of the leg of the guard retain-
ing bolt 75 extends upwardly through an opening 138
in the housing 50 and through the wheel guard itself. A
guard retaining nut 76 connects to the upper end of the
guard retaining bolt 75 to secure the bolt to the wheel
guard 77. The opening 138 through which the upper
portion of the bolt 75 passes accommodates rearward
movement of the wheel guard 77, the bolt 75, and the
carrier 73 relative to the housing 50 incident to dress-
ing of the wheel. Thus, the wheel guard 77, as well as
the dresser 61, are maintained in a fixed relationship to
the reference plane, regardless of the amount of longi-
tudinal movement of the dressing wheel incident to its
being dressed. The nut 76 may be removed to permit
removal of the wheel guard 77 when required as for re-
pair or inspection or to replace the grinding wheel 101,

As shown in FIG. 2, a dresser boot 78 is provided
around the forward end of the dresser bar 60, serving
the same functions as the way boot 89 described above.
These boots 78 and 79 have in accordian configuration
so that they can readily contract and again expand as
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the bar and dresser 61 are moved relative to the hous-
ing 50 and as the housing is moved on the way track 91.

FIG. 1 shows the construction of the front end of the
wheel guard 77 in that an inwardly turned lip 140 ex-
tends partially across the front edge of the wheel guard
77. Suitable gaps or openings are formed in the lip 140
to permit access for the tool and for the dresser to the
grinding surface. As shown generally in FIG. 1, a cool-
ant pump 58 mounted on the front end of the motor 56
and driven by that motor causes discharge of a continu-
ous flow of coolant through discharge tube 59 into the
interior of the wheel guard in the space between the
grinding surface 120 and the lip 140. The coolant flows
in this space and floods the area of the grinding surface
where it ts cngaging the tool being sharpened. The
coolant then flows downwardly into the coolant tank
- 112 from where it is recirculated through suitable tub-
ing (not shown) to the pump 58. Conventional filtering
means, also not shown, may be utilized so that the cool-
ant introduced to the grinding wheel is free of impuri-
ties. The gap or spacing between the grinding surface
120 and the lip 140 is important and the apparatus is
constructed, as described in detail above, to automati-
cally maintain this spacing when the grinding wheel is
dressed. ’

CHUCK HEAD ASSEMBLY

The chuck head assembly 104 comprises a pivot
hinge ring 8 which has a generally annular configura-
tion and is rotatably mounted by means of a hinge ring
bearing 9 on an annular hinge ring support 10. The
hinge ring support 10 is secured as by means of bolts
142 to horizontally extending support plate 33 (see
FIGS. 1 and 4). The support plate 33 is mounted
through a pair of oscillator plates 24 (whose operation
will be described below) on a support channel 34
(FIGS. 1 and 2) which in turn is mounted on the front
portion of the base 105, The pivot hinge ring 8 has an
annular groove adjacent its forward edge on which is
disposed a belt 27 that drivingly connects the hinge ring
8 with a pulley 28 driven by a gear head motor 26. The
motor 26 is pivotally supported from the support plate
33. In particular, a motor hinge plate or bracket 31 is
bolted to the underside of the plate 33 and extends
downwardly therefrom and a motor support 29 is pivot-
ally supported on the bracket 31. The motor 26 is sup-
ported on the outer end portion of the motor support
29, as shown best in FIG. 4. Thus, the weight of the
motor 26 applies tension to the belt 27 to provide ade-
quate frictional contact to ensure proper transmission
of rotation from the motor pulley 28 to the pivot hinge
ring 8. An outwardly cxtending lever handle 30 is pro-
vided tor pivoting the motor 26 upwardly to relieve the
tension on the belt 27 and permit free manual rotation
of the hinge ring 8. The weight of the motor 26 nor-
mally prevents such rotation of ring 8. The user would
so operate the lever 30 when he desired to rotatably po-
sition the ring 8 and the chuck pivot assembly 106
which is carried by and rotates with that ring. The
chuck pivot assembly 106 is mounted on the pivot
hinge ring 8 so that it can tilt or pivot as will be ex-
plained below. The hinge ring 8 and chuck pivot assem-
bly will normally be revolved at about 5 to 7 rpm inci-
dent to grinding a drill or the like.
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CHUCK PIVOT ASSEMBLY

The chuck pivot assembly 106 is pivotally mounted
by means of pivot pins 7 within the pivot hinge ring 8,
as best shown in FIG. 1. This axis of tilting or pivoting
of the chuck pivot assembly 106 is designated Z—Z.
The axis Z—Z is perpendicular to the rotational axis
Y —Y, passes through the vertex of the projected point
of the sharpened drill, and also passes through the main
vertical axis X—X.

FIGS. 9 through 12 show the chuck pivot assembly
106 in detail. In general, the assembly 106 includes a
chuck housing face 35 which is generally circular in
configuration and which may be secured as by means

-of screws arranged around its periphery to a chuck

housing back 36 which is a generally annular mating
part. The chuck mechanism itself is disposed within the
central cavity defined by the housing face 35 and the
housing back 36. The chuck mechanism comprises a
centering ring 37 which is moved rotationally to oper-
ate four chuck jaws 38 to define a central or holding
opening for the drill or other tools to be held. The pres-
ent chuck mechanism will accommodate drill sizes
from .004 inch diameter to 1.00 inch diameter. It will
tightly hold and accurately center the drill over the full
range of drill sizes just mentioned without any adjust-
ment of the apparatus. It also operates to grip the drill
close to its point as is required in order to achieve
proper centering and to prevent deflection while the
grinding is taking place. The conventional three jaw
chuck will provide inadequate points of helical contact
and will not adequately center the drill. The self-
centering four jaw chuck described herein will contact
the high points of each flute at least twice over the
length of the jaws and will, therefore, center all drills
in the stated range of drill sizes.

Each of the chuck jaws 38 is a generally flat plate-like
member disposed generally radially extending with re-
gard to the axis of the drill to be sharpened. This is best
seen in FIG. 9. The full depth along the chuck jaws 38
is seen best in FIG. 10. The outer end or edge of ecach
chuck jaw 38 is pivotally mounted on a jaw hinge pin
40 which extends between and is secured at its ends in
the chuck housing face 35 and the chuck housing back
36. Each of the chuck jaws 38 has a gripping surface
portion 144 and each chuck jaw is so configured and
positioned so when it is rotated to a generally axially
extending position, the outermost portion of the sur-
face 144 will be approximately at the drill axis. As the
chuck jaws 38 are pivoted be equal amounts away from
that innermost position wherein they have their grip-
ping surfaces 144 meet at the drill axis, the gripping
portions 144 defined four points of a progressively in-
creasing circle that has its center at drill axis. Thus, in
FIG. 9, the gripping surfaces 144 are shown gripping a
drill at four equidistant points . which define a circle
centered at the drill axis, and which is the outer periph-
cry of the drill. Movement of each of the chuck jaws 38
is controlled by a jaw centering link 39. The line 39 is
another generally radially extending plate-like member
shown best in FIG. 9 and in section in FIG. 11. Each
jaw centering link 39 has a pair of inwardly extending
arms which are shown best in FIGS. 10 and 11. The
arms of each link 39 are received in mating recesses ad-
jacent the radially inward ends of one of the chuck jaws
38. These inwardly extending arms of the jaw centering
link 39 are pivotally connected to the jaw chuck 38 by



3,838,540

9

a jaw link pin 41, which extends axially and parallel to
the drill axis, through the jaw centering link arms and
through the associated chuck jaw. The outermost end
of each of the jaw centering links 39 is pivotally con-
nected by means of a ring link pin 42 to the centering
ring 37. Thus, rotational movement of the centering
ring 37 effects pivoting of the chuck jaws 38 through
the jaw centering links 39. This rotation of the center-
ing ring 37 is achieved by an L-shaped closing screw
43, which has its inner end 145 extending axially in a
mating hole in the centering ring 37 (FIG. 10). The
other leg of the screw 43 is threadably received in a
closing nut 44, that is rotatably mounted on the chuck
housing face 35. Rotation of the closing nut 44 causes
longitudinal movement of the threaded portion of the
closing screw 43 as viewed in FIG. 9, and thereby ef-
fects rotation of the centering ring 37. This rotation in
turn brings the gripping surfaces 144 of the chuck jaws
38 closer together of further apart as desired. As shown
best in FIGS. 10 and 11, the centering ring 37 has an
outwardly extending annular flange 146 which is slid-
ably received in a mating recess defined between the
chuck housing face 35 and the chuck housing back 36,
to support the centering ring while permitting its rota-
tion.

A drill orientation paw! 45 is rotatably mounted by
means of a pawl hinge screw 46 on the outer surface of
the chuck housing face 35. The pawl 45 has an axial
stop surface 148 (FIG. 10) adapted to engage the end
of the drill and position it axially of the chuck. The
pawl 45 also has a rotational stop surface 150 adapted
to engage a cutting edge of the drill to thereby orient
the drill rotationally within the chuck. As shown in
FIG. 12, when the drill orientation pawl 45 is rotated
into the center position to engage and orient the drill,
the axially stop surface 148 limits the axially position
of the drill while the rotational stop surface 150 rota-
tionally orients the drill. The rotational stop surface
150 causes the drill to be positioned with one cutting
edge generally parallel to the pivot axis Z-Z of the
chuck pivot assembly 106. The drill axis intersects the
axis of rotation Y—Y of the chuck pivot assembly 106
at the point where the axis Y—Y and the axis Z—Z in-
tersect one another. As will become clearer as the de-
scription proceeds, the drill axis and the rotational axis
Y-—Y are aligned when the chuck pivot assembly 106
is in a centered or non-tilted position, but they are not
aligned (except for the intersection at the drill point)
when the assembly 106 is tilted about axis Z—Z inci-
dent to its rotation about axis Y—Y.

As shown in the drawings, the chuck housing face 35
has a pair of upstanding cars 152, which receive the
inner ends of the pivot pins 7. The outer ends of the
pivot pins 7 are received in a pair of outwardly extend-
ing ears 154 of the pivot hinge ring 8. As noted above,
the axis defined by the pins 7 is designated Z-Z.

TILTING MEANS

The tilting means 107 for effecting tilting movement
of the chuck pivoted assembly 106 will now be de-
scribed in detail. Referring particularly to FIGS. 2 and
4, it will be seen that an oscillator cam 16 in the form
of a vertical plate in the generally configuration of an
annular ring is secured to the rear surface of the rotat-
able pivot hinge ring 8. Connected to the oscillator cam
16 for rotation therewith is a cam follower plate 13.
The cam follower plate 13 is a generally circular plate
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disposed generally vertically, immediately forwardly of
the oscillator cam 16, and shiftable transversely or in
its own plane to some extent relative to the cam 16.
The cam follower plate 13 is also connected to the ro-
tating chuck pivot assembly 106 in a manner transmit-
ting rotation but permitting certain relative movement
therebetween. Mounted on the cam follower plate,
180° apart from one another, are a pair of cam follower
bearings 12. The bearings 12 are 90° out of phase with
the pivot axis Z—Z. The cam follower bearings 12 ex-
tend forwardly from the cam follower plate. The bear-
ings 12 also ecach include a rearward projection 156
that is received for sliding movement in an elongated
slot 158 in the oscillator cam 16 (FIG. 4) so as to trans-
mit rotation from the cam 16 to cam follower plate 13.
The slots 158 extend along a line intersecting and nor- .
mal to the axis Y—Y. The slots 158 also extend perpen-
dicular to the pivot axis Z—Z of the chuck pivot assem-
bly 106. As will be understood from the further de-
scription, the slots 158 also facilitate the tilting or piv-
oting of the chuck pivot assembly 106 pursuant to the
shifting of the cam follower bearings 12 and the cam
follower plate 13 back and forth in the direction of said
slots 158. This shifting movement of the bearings 12
and the plate 13 is transmitted to the chuck pivot as-
sembly 106 through a pair of plate hinge pins 14 which
are received respectively in axially extending slots 159
defined by a pair of pivot lugs 15 formed on and ex-
tending forwardly from the forward face of the chuck
housing back 36 (See FIG. 10). The slots 159 are
deeper than the diameter of the plate hinge pins 14 so
that the slots can accommodate movement of the plate
hinge pins therein in the axially direction. Thus, the
plate hinge pins 14 in the slots 159 translate the vertical
shifting movement of the cam follower plate 13 into
pivoting or tilting movement of the chuck pivot assem-
bly 106, while the pins 14 slide up and back to some ex-
tent in the slots 159 incident to this movement. A rect-
angular shape opening 160 is provided in the center of
the oscillator cam 16 to accommodate or receive this
means which interconnects the cam follower plate 13
and the chuck pivot assembly 106.

It will be noted also that pivot lugs 15 are spaced
apart at opposite edges of the chuck housing back 36
(See FIG. 11 and FIG. 4). Similarly the cam follower
bearings 12 are positioned outwardly from the axis
Y—Y as also shown in Flg. 4. This arrangement of
parts permits the rear end of the drill to extend out-
wardly as illustrated in FIGS. 1 and 2, rear of the chuck
pivot assembly and the chuck head assembly. In this
connection, the chuck housing back 36 has a central
opening 164 (See FIGS. 10 and 11) through which the
drill extends.

Shifting of the cam follower plate 13 and the cam fol-
lower bearings 12 is achieved by the engagement of the
bearings 12 with an inwardly directed annular cam
edge 166 of the lip clearing cam 11 mounted on the
front face of the hinge ring support 10. The shape or
configuration of the edge 166 is shown best in FIG. 4.
It will be recalled that the hinge ring support 10 re-
mains stationary and will hold the lip clearing cam 11
stationary while the cam follower plate 13 and the cam
follower bearings 12 slowly rotate. This produces the
shifting of the cam follower plate 13 to produce tilting
of the chuck pivot assembly. This tiiting in combination
with the rotation, provides the clearance portion for
each drill cutting edge. The movement to generate the
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clearance portion for one cutting edge is achieved by
the engagement of one of the cam follower bearings 12
with the cam edge 166, while the movement to gener-
ate the clearance portion for the second cutting edge
is achieved by the engagement of the other cam fol-
lower bearing 12 with that cam edge 166.

RETRACTING MEANS

The illustrated apparatus also includes retracting
means 108 which serve to retract the drill point out of
the way of the grinding wheel after the first cutting
edge has been ground and preparatory to grinding the
second cutting edge.

The means for retracting the drill is shown best in
FIGS. 1, 2 and 4. In general, the entire chucking head
assembly 104 is shiftably mounted on the two oscillator
plates 24 for front-to-back movement relative to the
base 105 and to the grinding head assembly 103. The
shiftable chucking head assembly 104 is biased by a
pair of oscillator springs 25 toward the grinding posi-
tion shown in FIGS. 1 and 2. Cam surfaces on the
slowly rotating oscillaor cam 16 engage a oscillator
cam follower 17 so as to intermittently, and in timed
relation to the rotation of the drill about its axis, shift
the chucking head assembly 104 away from the grind-
ing wheel (to the left as viewed in FIGS. 1 and 2). This
retracts the drill point from the grinding surface for a
sufficient time and rotation of the drill, so that the drill
reaches a rotational position where it can be brought
back to the grinding surface for the grinding of the sec-
ond cutting ede. The drill continues to rotate as it is fed
into the grinding wheel! and the two cutting edges and
their relief portions are alternately ground. In other
wards, the cycle of tilting, retract, tilting, retract, etc.
continuous until the drill is sharpened as desired.

Now to consider the structure of this retract means
in further detail. As described briefly above, the hinge
ring support 10 is securely mounted on a support plate
33, which in turn is shiftably mounted by means of the
oscillator plates 24 to the support channel 34. As
shown in FIG. 1, the support channel 34 is bolted as by
means of bolts 170 to the base 103. The oscillator
plates 24 are each large rectangular plates made of
spring steel or a comparable material. The plates 24 are
very thin, having a thickness of approximately 0.020
inches. The plates 24 are secured along their upper
edges and along their lower edges, as shown best in
FIG. 2, by being tightly clamped along those end edges
between pairs of clamping bars 171 that are secured to
the support plate 33 and the support channel 34, re-
spectively, as by means of bolts 173. The oscillator
plates 24 mounted in this manner, create a highly effec-
tive mechanism or arrangement for causing the support
plate 33 and those parts which it carries to repeatedly
shift back and forth in the direction of the axis Y—Y.
The support plate 33 is maintained parallel to the
ground through the oscillating movement, and while
there is some shift in height of the plate 33 due to the
fact that the upper ends of the plates 24 are moving
through arcs, this does not adversely effect the opera-
tion of the apparatus since the drill is out of contact
with the grinding surface during the retraction phase of
the operation, or in any event, any such movement
“merely shifts the vertical position of the drill in the
grinding plane X and does not adversely affect the
grinding operation.
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An oscillator housing 32 is supported on the forward
end of the support channel 34, as best shown in FIG.
2. The mounting of the oscillator springs 28 is shown
best in FIGS. 1 and 2. Each of the oscillator springs 25
is mounted on a horizontally extending rod 174 which
has a head 176 that abuts and is supported in a notch
in a forwardly extending ear 172 of the hinge ring sup-
port 10. The other end of the rod 174 is slidably re-
ceived in a hole in the downwardly extending leg of a
bracket 178 secured to the underside of the upper wall
of the oscillator housing 32 as shown best in FIG. 2.
The osciilator spring 25 thus reacts against the bracket
178 secured to the oscillator housing 32 and exerts a
rearward force on the rod head 176 which is transmit-
ted through the ears 172 to the entire chucking head
assembly 104. As noted above, this tends to urge that
assembly 104 to the right as viewed in FIGS. 1 and 2.
This movement is limited by the engagement of the os-
cillator cam 16 with the oscillaor cam follower 17. As
shown in FIGS. 2 and 4, cam portions 168 of the oscil-
lators cam 16 are dented or deformed forwardly. These
cam portions 168 extend around the periphery of the
cam 16 as shown in FIG. 4. When a cam portion 168
is rotated into position to engage the oscillacor cam fol-
lower 17, as shown in FIGS. 2 and 4, this permits move-
ment of the chucking head assembly 104 to the right to
put the drill point into grinding wheel engaging posi-
tion. When the oscillator cam 16 rotates to a position
intermediate the cam portions 168, then the chucking
head assembly 104 is thereby shifted or moved to the
left to the retracted or non-grinding position. In this
connection, while a cutting edge and its associated
clearance portion is being ground, one of the depressed
portions 168 is engaging the oscillator cam follower 17.
The portions 168 have relatively steep ends so that as
soon as the grind of the clearance portion of a cutting
edge has been accomplished, the cutting tool is pulied
away from the grinding surface to protect the apex or
point of the cutting tool. If this were not done, the con-
tinued rotation of the drill in its forward grinding posi-
tion relative to the grinding surface would result in that
point being undesirably ground down, so that the de-
sired cutting tool configuration as shown in FIG. 6,
would not be achieved. Controlling the timing of the
withdrawal of the cutting tool from the grinding surface
at the appropriate time is an important requirement for
this type of apparatus, utilizing the movement de-
scribed above.

The oscillator cam follower 17 is mounted on the
upper end of a generally vertically extending follower
lever 18 which is pivotally mounted intermediate at its
ends on a rod hinge pin 23 that extends generally hori-
zontally from side to side of the apparatus, as shown in
FIG. 4. The rod hinge pin 23 connects the follower
lever 18 to one end of an elongated infeed adjustment
rod 20 which engages at its other end with an infeed ad-
justment nut 21 rotatably mounted on the front wall of
the oscillator housing 32. The lower end of follower
lever 18 is yoked-shape, as shown in FIG. 4, and re-
ceives therein a lever hinge 19 which is pivotally con-
nected to the follower lever 18 by means of transverse-
ly-extending lever hinge pin 22. Lever hinge 19 is
mounted to the underside of one of the bars 171 hold-
ing the rear oscillator plate 24 to the support plate 33.
Thus, the lever hinge 19 is mounted on the support
plate 33 for movement therewith. It can now be seen,
that the rod hinge pin 23, which is connected through
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the infeed adjustment rod 20 to the oscillator housing
32, is in a stationary position while the lower end of the
follower lever 18 is pivotally connected through the
lever hinge 19 to the shiftable portions of the appara-
tus. Thus, as the contour of the oscillator cam 16
changes in a front-to-rear direction, the oscillator cam
follower 17 maintains contact with the adjoining sur-
face of the oscillator cam 16 as the shiftable portion of
the apparatus moves forward or backward. In this con-
nection, it can be seen that there is some rotation of the
follower lever 18 about the rod hinge pin 23, as well as
forward or rearward shifting of the chucking head as-
sembly 104 (including the oscillator cam 16 and the
lever hinge 19), all of which are connected together for
common movement.

It will be noted that mechanical advantage is pro-
vided in that the distance from the oscillator cam fol-
lower 17 to the rod hinge pin 23 is greater than the dis-
tance from the hinge pin 23 to the lever hinge pin 22.

INFEED MECHANISM

The means or mechanism 181 for feeding the cutting
tool into the grind wheel will now be described in de-
tail. The end of the infeed adjustment rod 20 which is
engaged with the infeed adjustment nut 21 is an en-
larged externally-threaded section 180. Section 180 is
in threaded engagement with the internal bore of the
infeed adjustment nut 21 so that rotation of the nut 21
causes longitudinal movement of the rod 20. The
threads of the section 180 and the nut 21 are high-lead
so that relatively small amount of rotation of nut 21 will
provide relatively large longitudinal movement of the
rod 20. The nut 21 is provided with a handle 182 and
it is mounted on the oscillator cover 32 for rotation in
a fixed position. A torsion spring 184 is connected be-
tween the nut 21 and the housing 32 to bias the nut 21
to the rotational position where the rod 20 is towards
the left as viewed in FIG. 2: To effect grinding of the
drill, the handle 182 is rotated so as to advance the rod
20 to the right. This is turn moves the oscillator cam
follower 17 to the right, and the oscillator cam 16 is
thereby permitted to move to the right under the urging
of the springs 25. The chuck housing assembly 104 is
thus moved to the right so as to gradually advance the
drill into the grinding surface. The rotation of the nut
21 may be calibrated so that the operator knows the
amount of grinding of the drill which he is achieving by
a given amount of rotation of the nut. After the desired
amount of grinding has been achieved, the operator re-
leases the handle 182 and the torsion spring 184 will
return the rod 20 and the cam follower 17 to the left
to permit the oscillator springs 25 to return the chuck
head assembly 104 to its leftward withdrawn position.

GRINDING HEAD ASSEMBLY ADJUSTMENT

FIG. 1 illustrates best the angle of incline of the rind-
ing head assembly 103 relative to the chuck head as-
sembly 104. As can be seen from the illustrated engage-
ment of the grinding surface 120 of the grinding wheel
with the drill being sharpened, this angular disposition
of the grinding head assembly determines the included
angle of the drill. The illustrated apparatus permits sim-
ple and easy changing of this angle of inclusion by
merely changing the angular disposition of the grinding
head assembly about the main vertical axis X—X. Re-
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ferring to FIG. 2, the grinding head assembly 103 is ro-
tatably mounted about axis X—X on the way pivot
shaft 92, which is rotatably received in the hub portion
110 of the base 105. As shown in FIG. 2, the way frame
90 on which the the grinding head assembly 103 is
mounted carries means which releasibly clamp to an
annular flange 186 around the rear edge. of the base
105. More particularly, a way angle clamp 93 defines
a slot in which the flange 186 is received. The way
angle clamp 93 is mounted on the underside of the way
frame 90. A clamp screw 94 extends rotatably through
the lower arm 188 of the way angle clamp 93 and is
threaded into the upper portion or arm 190 of the
clamp 93. This clamp screw 94 has an enlarged head
192 which abuts the lower surface of the lower arm 188
of the clamp 93. The head 192 has fixed to it a screw
handle 95. To adjust the angular position of the grind-
ing head assembly 103, the clamp screw 94.is loosened
by rotating screw handle 95, and the assembly 103 is
manually rotated to the desired rotational or angular
position. Suitable calibrations may be provided on the
base flange 186. When the desired position is achieved,
the handle 95 is used to tighten the clamp screw 94 to
lock the assembly 103 in this position. Thus, one simple
adjustment is all that is required to change the angle of
inclusion for the drill or tool being ground. There is no
need to adjust or change any of the other dimensions
or arrangements of the apparatus since the angular ad-
justment has been made about the vertical main axis
X—X to which the other dimensions and relationships
on the apparatus relate.

CUTTING TOOLS WHICH MAY BE SHARPENED

FIG. 6 illustrates the desired configuration for a
sharpened drill 193. The drill is concentric around its
longitudinal axis, the cutting edges are equal, joining at
the center apex of the drill, and being at equal angles
to the drill axis.

FIG. 7 illustrates diagrammatically the use of the ap-
paratus for sharpening or grinding a countersink cut-
ting tool. This tool has a single cutting edge followed by
a relieved portion which is generally conical but which
is out-of-conical just enough to provide the cutting
edge. Between the cutting edge and the trailing end of
the relief portion is a gap or recess for the chips and cut
material. When sharpening such a countersink tool, the
cam 11 is removed and replaced with another cam
which will produce the generally conical configuraion.
As compared to cam 11, the cam edge of the counter-
sink cam will define what comes very close to a circle
centered at the axis Y—Y although there is enough de-
viation to provide the relief from the cutting edge.
Changing the cam 11 is a simple matter, requiring only
the removal of several screws and the substitution of a
new cam. It will also be noted in FIG 7 that the apex
of the countersink tool is positioned outwardly of or be-
yond the tilting axis Z—Z. This does not pose a prob-
lem for the particular tool being ground.

FIG. 8 shows the utilization of the present apparatus
to grind a two-fluted end mill. For this application the
grinding wheel axis is rotated to position generally par-
allel with the axis Y—Y. Because of this arrangement,
the grinding wheel is positioned so as to clear the ear
portions 152 and 154, and the end mill is supported in
the chuck with its cutting end disposed a short distance
beyond or outwardly of the pivot axis Z—Z. The same
lip clearing cam 11 may be utilized for grinding this end
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mill as is used to grind the drill such as 193 (FIG. 6).

THE SHARPENING OPERATION

Now the operation of the illustrated apparatus will be
described. Initially, the operator will determine that the
correct lip clearing cam 11 is installed on the appara-
tus. He will also determine that the desired inclusion
angle is defined by the angular position of the grinding
head assembly 103 and that assembly is locked in that
position by the screw handle 95. The grinding head as-
sembly 103 is then backed away from the chucking
head assembly 104 to make room to mount the drill.
First, the dress handle 62 is pivoted upwardly about 15°
to release the lock pawl 63 and then the traverse knob
83 is turned to roll the grinding head assembly 103
rearwardly on the way track 91.

The drill or other tool to be sharpened may then be
inserted into the chuck pivot assembly 106 to a position
as shown best in FIG. 12. This position is defined by the
drill orientation pawl 45. The end of the drill abuts the
axial stop surface 148 of the pawl 45 while one of the
cutting edges of the drill is rotated to contact with the
rotation stop surface 150 of the pawl. It will be noted
that the pawl 45 is rotated to the center position shown
in FIG. 12. The closing nut 44 of the chuck is then ro-
tated to cause the drill to be firmly grasped by the four
gripping surfaces 144 of the chuck jaws 38. This serves
to grasp and also center the drill on the Y—Y axis. The
pawl 45 may then be rotated back to its off center posi-
tion. This orients and locks the drill rotationally with
respect to the chuck pivot assembly 106 as well as with
respect to the pivot hinge ring 8, the oscillator cam 16,
the cam follower plate 13, and the cam follower bear-
ings 12. This is necessary to relate the cam operated
tilting of the drill about the second grinding motion axis
Z—7Z and its periodic retraction to its rotational posi-
tion. In other words, the basic rotational relationship
must be fixed so that the drill will be moved precisely
to generate the cutting edges and relieved portions and
s0 as to avoid grinding off the drill apex. This tilting and
retracting movement of the drill is complementary to
the slow rotational movement about the first grinding
motion axis Y—Y also imparted to the drill and will be
designated secondary movements for purposes of this
description. It should be emphasized again that the drill
does not rotate about its own axis but rather is rotated
as a whole about axis Y~Y. Since the rotational move-
ment serves in the illustrated apparatus to effect the
secondary movements, they are therefore in the proper
timed relationship to one another. The speed of rota-
tion about axis Y—Y is therefore in fixed timed rela-
tion to the cycle of the secondary movements; the
faster the rotation, the faster the cycle and the slower
the rotation, the slower the cycle. The cycle will con-
tinue to repeat itself so long as the drill is rotated by the
motor 26. Therefore, the rotational position of the ring
8 and the parts rotationally fixed to it for common rota-
tion (including the drill) is not critical although a start-
ing rotational position can be established by the opera-
tor if desired. He simply lifts up on the lever 30 which
takes the weight of motor 26 off of the belt 27 and can
then manually rotate the chuck pivot assembly to the
position desired. The grinding head assembly 103 may
then be rolled forwardly along the way track 91 until
the flange 128 of the lock pawl 63 abuts the stop sur-
face 126 of the striker assembly 65 (FIG. 3). This
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movement is achieved by turning the traverse knob 83.
At the end of this forward travel of the grinding head
assembly 103, the dresser handle 62 is rotated down-
wardly to engage the finger 125 of the lock pawl 63
with the striker roller 64 to thereby lock the grinding
head assembly in position. The grinding surface 120 of
the grinding wheel 1101 is thereby positioned passing
through the vertical central axis X—X of the apparatus.
The surface 120 in this position also defines the refer-
ence plane X.

At this time, the drill is slightly backed away from the
grinding surface 120. This back-off is sufficient to pro-
vide clearance regardless of the rotational position of
the chuck pivot assembly 106 and the oscillator cam
16. In other words, even if a depressed cam portion 168
of the oscillator cam 16 is engaging the oscillator cam
follower 17 as shown in FIG. 2 so that the drill is ad-
vanced toward the grinding wheel relative to its re-
tracted position where an intermediate non-depressed
portion of the oscillator cam 16 is engaging the oscilla-
tor cam follower 7, there still is clearance between the
drill and the grinding surface 120. This is to protect the
drill from impact by the grinding wheel.

"To achieve the grinding of the drill, power is turned
on to cause the grinding wheel to rotate and cause the
ring 8 to rotate. The handle 182 is then manually ro-
tated to shift the oscillator cam follower 17 to the right
and permit the drill to advance to the grinding surface
120 under the urging of the springs 25. The advancing
may be incremental and of a desired amount so that a
determined amount is ground off during cach rotation
of the drill. Thus, the two cutting edges of the drill may
each be ground down the desired incremental amount -
during one rotation of the drill and then ground down
in added increments for each subsequent rotation of
the drill. This continues until the drill has been ground
to produce a good cutting configuration as shown in
FIG. 6. If desired, this advancing operation could be
automated so that manual advancing would not be re-
quired. The illustrated arrangement is simpler and less
costly, and readily accommodates differences in the
amount of material being ground from successive tools
being sharpened. .

It will be noted that nothing need be done to adjust
or set the apparatus for going from one cutting edge to
the other and back again in a continuously repeating
cycle. The apparatus automatically rotates the drill
slowly about axis Y—Y and in timed relationship to
that rotation, tilts the chuck pivot assembly 106 for
each grind of the clearance for each cutting edge. As
described above, this tilting around the Z-Z axis is ef-
fected by the annular cam edge 166 controlling the
transverse shifting of cam follower bearings 12 and cam
follower plate 13, as they are rotated by the oscillator
cam 16. This transverse shifting movement is translated
through plate hinge pins 14 on the cam follower plate
13 to the pivot lugs 15 mounted on the chuck pivot as-
sembly 106 so that the drill is tilted or pivoted as it ro-
tates to achieve the clearance portion following each
cutting edge. As soon as a clearance portion is ground,
and also incident and in timed relation to the rotation
of the drill, an edge portion of the oscillator cam 16 in-
termediate the cam portions 168 reaches the oscillator
cam follower 17 to quickly and precisely withdrew the

~ drill from the grinding surface. This protects the integ-

rity of the drill apex as the gap for chips and cut mate-
rial is passed and a subsequent cutting edge is encoun-
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tered. At this point the oscillator cam 16 again auto-
matically shifts the drill back to the engagement posi-
tion by virtue of a cam depressed section 168 reaching
the oscillator cam follower 17 The tilting to achieve the
clearance for the next cutting edge is then achieved
under the control of the lip clearing cam 11, This pro-
cess continues, with each cutting edge and its clearance
being progressively further ground during each revolu-
tion of the drill as it is advanced into the grinding sur-
face by operation of the handle 182. By the foregoing
continuous alternate and automatic grinding of the cut-
ting edges of the drill without repositioning the drill,
the angle of each cutting edge is accurate and equal to
the other as are the clearance portions. Thus, a truly
concentric and balanced reground and sharpened drill
is provided.

When the sharpening has been completed, the handle
182 is released and the torsion spring 184 will rotate
the rod 20 to permit the oscillator springs 25 to with-
draw the drill from the grinding wheel. Then the handle
62 may be pivoted upwardly to release the lock pawl 63
and the knob 83 may be used to back-off the grinding
wheel. The chuck may then be stopped and opened (by
turning the closing nut 44) to release the sharpened
drill.

DRESSING OF THE GRINDING WHEEL SURFACE

To dress the grinding wheel surface 120 the handle
62 is raised so as to release the lock pawl 63 and the
knob 83 is turned to fully retract the grinding head as-
sembly 103 along the way track 91. The calibrated
knob 71 is then rotated for the desired amount of dress
which, as described in detail above, moves the dresser
61 and the dresser bar 60 relative to the grinding head
housing 50 and the grinding wheel 101. The handle 62
is then raised further upwardly to draw the diamond
dresser 61 across the face 120 of the grinding wheel
101 to produce the new grinding surface. It will be
noted that this new grinding surface lies in a plane de-
fined by the location of the point of the diamond
dresser 61. Since the point of the dresser 61 has main-
tained its spatial relationship to the locking pawl 63
which returns to its same position when it is locked to
the striker assembly 65, the newly dressed grinding
wheel surface 120 is thereby automatically disposed
through vertical main axis X—X and reference plane
X. It will also be noted that the grinding surface 120 is
also in its desired position relative to the lip 140 of the
wheel guard 77.

I claim:

1. Apparatus for grinding a tool, comprising:

means for holding a rotary cutting tool which has an

axis of rotation and at least one relieved cutting
edge, the holding means having a first axis about
which said holding means rotates incident to grind-
ing of the cutting edge of the tool, said first axis in-
tersecting the tool axis adjacent said cutting edge
but being otherwise out of alignment with the tool
axis during at least part of said rotation of said
holding means, the tool being held with the cutting
edge in spatial relation to a grinding surface that is
in a fixed location,

means for advancing said holding means to advance

the cutting edge of the tool toward the grinding sur-
face, and

18

means for rotating said holding means about said first
axis and for additionally, periodically moving said
holding means about a second axis which intersects
said first axis adjacent to said cutting edge, said
periodic movement being in timed relation to said
rotation and in such a manner so as to grind in a
continuous operation the relieved cutting edge on
the tool.

2. The apparatus of claim 1 wherein:

said tool cutting edge has an apex, and said means for
effecting additional periodic movement includes
means for periodically tilting said holding means
about said second axis, said second axis intersect-
ing said first axis at said apex of the cutting edge.

3. The apparatus of claim 1 further comprising means
for holding a grinding wheel to provide a grinding sur-
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20

25

30

35

40

45

50

55

65

4. The apparatus of claim 3 wherein said grinding
wheel holding means is adjustably movable to vary the
angle between said grinding surface and the tool fold-
ing means axis.

5. The apparatus of claim 1 wherein:

said means for effecting periodic. movement includes |

means for periodically retracting said tool holding
means for the grinding surface.

6. The apparatus of claim 5 wherein:

said means for effecting periodic movement also in-

cludes means for periodically tilting said tool hold-
ing means.

7. The apparatus of claim 3, further comprising
dressing means having a dressing point disposed in a
reference grinding plane, and means for effecting
movement of said grinding wheel holding means rela-
tive to said dressing means to provide a dressed grind-
ing surface in said reference plane.

8. The apparatus of claim 7 further comprising means
defining a cover for the grinding surface, said cover
means being connected to said dressing means so that
the spacing of said cover means is maintained after
dressing of the grinding wheel.

9. Apparatus for sharpening a cutting tool compris-
ing:

means for holding a grinding wheel having a grinding

surface,

means for holding a rotary cutting tool which has an

axis and at least one relieved cutting edge, the tool
being held in spatial relation to the grinding sur-
face,

means for effective relative advancing movement be-

tween said wheel holding means and said tool hold-
ing means to advance the tool toward the cutting
surface, and

means for effecting relative.grinding movement be-

tween said wheel holding means and said too! hold-
ing means so as to effect grinding of the tool cutting
edge and the relief therefor,

said means for effecting relative grinding movement

including (a) means for effecting relative rotation
about an axis intersecting the grinding surface, said
rotation axis intersecting the tool axis adjacent the
tool cutting edge but being otherwise out of align-
ment with the tool axis during at least part of said
relative rotation, and (b) means for effecting addi-
tional periodic relative movement in timed relation
to the said rotation.
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10. The apparatus of claim 9 wherein said tool hold-

ing means comprises a chuck assembly comprising:

a. a frame disposed around a center axis,

b. at least three jaws each having an outer portion
and an inner gripping portion, the jaws being pivot-
ally mounted at their outer portions on said frame,
said jaws being spaced around said center axis and
extending generally inwardly toward said axis so
that said inner gripping portions will converge to-
ward and meet at said axis when said jaws are piv-
oted, and

c. means for controlling pivotal movement of said
jaws toward and away from said axis so that each
of said gripping portions remains essentially the
same distance from said axis as the other gripping
portions over a gripping range.

11. The apparatus of claim 10 wherein said jaws are

pivotally mounted at equal intervals around said axis.

12. The apparatus of claim 11 wherein said control
means comprises a rotatable ring means having its cen-
ter at said axis, and connector means connecting each
of said jaws to said ring means, whereby rotation of said
ring means effects equal pivotal movement of each of
said jaws.

. 13. The apparatus of claim 12 wherein said connec-
tor means for each jaw is a rigid link member pivotally
connected to the jaw and to the ring.

14. The apparatus of claim 10 wherein said jaws have
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substantial length in the direction of said axis.

15. Apparatus for sharpening a cutting tool having an

apex, a longitudinal axis, and at least one relieved cut-
ting cdge; the apparatus comprising:

a. a frame;

b. means on the frame for holding a grinding wheel
having a grinding surface;

c. rotating means on the frame, the rotating means
having and being rotatable about an axis compris-
ing a first grinding motion axis;

d. holding means for holding a rotary cutting tool
with its apex in said first grinding motion axis and
at the grinding surface, the tool holding means
being pivotably mounted upon the rotating means
for pivotal movement about a second grinding mo-
tion axis, said second grinding motion axis lying in
a plane transverse to said first grinding motion axis

. and passing through the intersection of the apex of
the tool and the grinding surface;

e. first means coupled to the rotating means for ef-
fecting rotation of the rotating means about said
first grinding motion axis, said relation effecting ro-
tation of the second grinding motion axis about
said first grinding motion axis; and

f. second means for effecting pivoting of the tool
holding means about the second grinding motion
axis in timed relation to rotation of the rotating

means about said first grinding motion axis.
* * * * *



