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21 Claims.

This invention relates-to a form of fixture for
grinding drills.

It is one of the objects of my invention to pro-
vide a fixture for grinding drills so as to get com-
plete. uniformity. on the. lips of the drill, for all
different sizes within the range of the fixture, so
that the bearing point of the drill will be: at the
axis of the. drill, whereby the drill will make a
true and uniform hole.’

Another object of my invention is to provide a
drill grinding fixture which can be quickly set.or
adjusted so that drills may be ground to any
-desired clearance, depending on the materlal on
whlch the drills are to operate.

~Another. object of my. invention is to provide a

drillfgrinding fixture which can be set to grind "

twist ‘drills and end mills either of the two' or
four-lip type, and to get onto all of these drills
a better and stronger cutting edge.

~ Another object of my invention is to provide a
drill grinding fixture which ;can be ‘quickly set
or adjusted to get a greater range of cutting an-
gle on'the drill than can be obtained with any
other drill grinding fixture of which I am aware.

These and .other objects and advantages will
be readlly understood and appreciated by those
skilled in this particular.art, by reference to the
following specification taken in connection with
the annexed drawings, wherein:

. Figure 1 is a side elevation of the machine.

./ Figure 2 is a top view of Figure 1, with some of
the parts removed.

- Pigure 3is a view of the upper part of Figure 1,
looking from right to left.

Figure 4 is a view of the upper part of the ma-
ch_'ne looking from the back side of Figure 1.

“Higure 5 is a view of the upper part of Flrrure 1,
looking from left to right.

Figure6 is a view of the upper part of Figure 1,
with certain of the parts turned to another pos1-
tion.:

Figure 7 is g view on the line T—T7 of Figure 2.

Figure 8 is a view on the line 8—8 of Figure 2.

Figure 9 is a view on the line 9—9 of Figure 2.
- Figure 10 is a view similar to Figure 9, but with
the parts in a different position of operation.

Figure 11 is a view.on the line {I—{{ of Fig-
ure 6.

Figure 12 is a view on the line 12—12 ‘of Fig-
ure 1.

Figure 13 is a sectional view through the drill
chuck.

Figure 14 is a view on the line 14—I(4 of Fig-
ure 13."

' In the various views, wherein like numbers re-
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fer to corresponding parts, | and 2 are a pair of:
relatively adjustable base slides; the numbers re-
ferring. to the complete slides which are similar:
to those found on various types of machines.
These slides are set atb rig ht angles to each other
and each has its adjusting screw handle 3 and 4,
respectively.

The bottom of the slide | is adapted to be
mounted on the bed plate of a drill grinding
wheel, and by reason of the slides the drill grind-
ing fixture may be moved to the proper position
with: respect to the grinding wheel. - The slide 2
supports the base portion 5 of an arm 6, the por-
tion 5 being held to the slide 2 by a screw stud 1.
The ‘portion 5 is provided with a.scale 8 which

.cooperates with a finger 9 fastened to the slide 2.

These parts are so associated that the arm 6 can
be set to the desired angle, such as illustrated in
Figure 2. ‘

The upper end of the arm G has a support.

- member 10 from which projects a stud [l carry-

o

&

{

ing a roller 12 fastened thereto in any satisfac-
tory manner as by screw 3. The member: 10
is provided with slideways to. receive a plate ‘14
which is slidably mounted in the dovetail guide-
way.  The plate 14 has a projecting hub. (5
which, in the normal idle position of the fixture,
is positioned in a noteh or cutout portion 16 in:
the support member 10.

The hub A5 supports a shaft {7 which e*(tends
therethrough. Rotatably mounted on the shaft
i1, is a cam member M8. . This mounting com-
prises a slide 19 through which the shaft {1
passes. A bar 20 is fastened to the edge of the
cam 18 as by screws 21. The'bar 20 carries an
adjusting screw 22 which is threaded into. the
slide 19 and has collars 23 on opposite sides of
the bar 20, so that when the adjusting screw 22
is turned, the cam 18 is moved laterally with re-
spect to the shaft 11, thereby changing the time
at which various portions of the cam 18 will:
contact with the roller 12 for the purposes which
will be hereinafter described. A part of the ad-
justing screw 22 is provided with scale divisions

5-which cooperate with an indicator finger 24 car-

ried by the slide I8 to 1nd1cate the setting of the
cam 18. ‘

An operating lever 25, termmatmg in a plate
portion 28, is fastened to the cam 18 by means of
serews: 27 which enter the screw-holes 28 in the
cam. The screws pass through a spacing collar
or sleeve 29 against-the end of which the portion
26 of the lever bears. ' Another screw 30 assists in
holding the plate 26 to the spacing collar, which-
is provided with & hole 81 fo receive the screw 30.
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The spacing collar or sleeve 29 has an arcuate
segment cut out, leaving an opening 32 therein,
as more clearly seen in Figure 2. -Located with-
in the sleeve and observed through the-opening
32, is. what I term a ‘pickup means which is
fastened to the end of the shaft {7. - This pickup
means includes a spacing collar 33 located on the
shaft, and a pair of lock nuts 34 which act to
grip a ring 35 carrying a projecting pin 38. The
lock nuts 34 are provided with holes 37 to:receive
a spanner wrench so that they may be set up
tightly against the ring 35 to securely lock it to
the shaft I7.- The pin 3§ projects through the
opening 32 in the spacing sleeve and:when the
apparatus is in idle position, the pin 36 will con-
tact with the ‘edge 38 of the opening in the
spacing sleeve 29, but when-the ‘operating :lever
25 is moved a sufficient amount, as will be later

described, the pin 36 will engage the opposite-

edge 39 of .the opening in the. sleeve 29 for a.pur-
pose to be later referred to.

The .inner -end .of .the shaft (71, or that end
opposite ‘the handle 29, is threaded .into.a plate

40 which . is fastened to .or which may be an’in-
tegral part of a bracket 41. The bracket 41 has
an angularly projecting arm 42 which. carries. a
block 43 fastened thereto by a plurality of screws
44, which ‘also act to hold a . guide strip 45 in
position. A complementary guide strip 4%.is fas-
tened "to the opposite .side. of the ‘block 43 by
a Plurality of screws 471. "Between these guide
strips, is "located & bar 48 which is adjustable
longitudinally .of ‘the block 43 ‘by .means of .a
screw. 49 carried by -a stud 50 which is fastened
to the block 43. ‘On the opposite end of the
bar 48, from the adjusting screw 49, is. mounted.a
support member 51 which .carries .a plunger 52
on the lower end of which is mounted a holder
53.- The holder-53.is slotted, and in this §lot:is
positioned .a.gauge. finger 54.formed as shown in
the .different views, and having its-inner end at-
tached .as by pins ‘55 to a rod 56 which has a
slidable,. detachable engagement BT with a stem
58 of .a gauge §9,.the stem.of which projects with-
in the plunger b2,

The holder 53 has fastened thereto an.arm 69,
to the .end of which is .attached a .spring $1,
the opposite end of which is attached . to.a.screw
62 in.the bar 48. The plunger 52 is provided with
a-guide .groove 83 which .cooperdates with the. end
of .a.screw 64 locked in position by .a.nuft 85 in
the support.member 81, This screw 58 preverits
the plunger 52 from turding in its support mem-
ber Bl. The. support memiber 51 carries a stud
66 which pivotdlly. supports.a béllcrank lever 67,
the. arm 68.of which is.slidably positioned in ‘the
head 69 of a pin 70 slidably carried in a §tud
11 fastened-to the support member.51. The inner
end .of the pin 70 engages a hole or recess in the
wall of the plunger 52 so as to hold the plunger
and .indicator .down when it is moved to .the
gauging position,.as indicated in Figure 1.

CAfter -the drill has been.set in the drill chuck
12, :so ‘that .the gauge finger .or clip 54 .engages
the lip.of the drill where the flute runs-down to
the point, then the gauge is returned to its upper-
most positicn by pressing -on the button portion
13 of the bellecrank lever .81,.it being -understood
that .a spring 14 .acts on:the.head 68 .of the pin
18 to.confinually urge the pin.toward the plunger
52,:s0.that as the .gauge or.indicator 59-is. moved
down: 1o the indicating position,.as previously de-
seribed, (it will ke .automatically locked in this
position; and .when 'it.is :released :by:the button

13, as described, the spring 6f will return the *5
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plunger 52 and gauge 59 to idle position, it being
understood that the transverse adjustment of the
gauge and other parts for different diameters of
drills is made by the adjusting screw 48. If de-
sired, a buffer washer {87 may be used to relieve
the shock on the gatige when being returned to
idle position.

The drill chuck 12 is positioned by and between
a plate 75 extending from and preferably integral
with the bracket 4f, and a plate T8 fastened to
the bracket by screws, one of which, 71, is shown
in Figure 4. The drill chuck has a main body
portion T8 with a hub 79 supported in the plate
15, - The body portion 78 carries the drill jaws
80 and 81 which are T-shaped, and each pro-
vided with a groove to receive a projection 82
on-the nuts 83 which are engaged by right and
lefthand threads on a screw 84, which is accessi~
ble through either of the orifices 85 or 85. The
drill jaws.and set screw are held in place on.the
member 18 by a cover plate 87 which has a hub
portion 88 positioned within the support plate T6
which also carries a ring 89 which may be shotl~
dered .as ‘indicated 'in Figure 13. The ring 89
has an arcuately formed member §0 fastened
thereto as by screws 94.

The member 80 has a projection 82 which en-
ters the sleeve ‘93 of a joint.member.94, which is
of the Universal type, the other meéember 85 of
which ‘is fastened to the slide plate 14 whieh is
provided with a stud 98, to which is. attached one
end.of a spring 81, the opposite end of which is
fastened to a stud 98 fastened to the bracket 4i.

Attached to the hub 88 of .the cover plate 87,
is a disc-99 which slightly overlaps the ring -£9.
The attachment of .the disc 89 to the hub 88 is -
made by a screw {00 and a stud {68! having an
operating lever 102. . The screw {08 is only used
to position the disc 89 in arcuate position and is
not screwed up tightly, whereas the stud 181 is
provided with a shoulder 03 so that when the
stud 101 is turned up tightly, the disc 89 will
clamp the chuck fo the ring member 89, and when
the shaft 11, carrying the bracket 41, is turned,
the .chuck and drill will be turned or given an
oscillatory motion through the medium of ‘the
Universal joint connection just ‘previously .de-
scribed.

From what has been said as to the -operation
of the various parts, the general operation may
be briefly stated as follows: When the operating
lever 25 is first moved .away from the:operator,
looking at Figure 1, the cam [8:engages the roller
12, ‘and this moves the -slide plate {4, carrying
the hub 15 and associated parts together with the
bracket 41 and chuck -and drill-and cther parts,
forward toward the grinding wheels shown .in
dotted lines'G rin Figure 2. As:soon .as the gp-
proaching edge 39 of the sleeve 29 engages the
pin 36, the shaft IT and the bracket 41 will begin
to ‘turn and move to the position shown in Fig-
ure 6.

If the:stud 181 is set up to lock the disc 99, as
described, then the entire chuck 12 will turn so
as .to .arcuately move the end of the drill to .get
the necessary curved surface forming the cutting
angle.of the drill.. On completion of this move-
ment, the pressure is released from the handle.25
and the spring 97 will return the bracket .and
¢huck back to their normal position, against @
stop member (086 fastened to the slide-plate .i4;
and a spring 104, positioned within a recess in ‘the
support. member 10 and . having.one end fastened
thereto while the other end is fastened to the slide
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plate 14, will return the slide plate 14 and its as-
sociated parts to normal position.

When it is ‘desired to grind end mills or other
tools which: do not require the rotation of the
chuck heretofore described, the stud 101 is re-
leased so that the disc 99°is free from clamping
engagement with the ring 89 and a set screw 106
passes. through the support plate 76 into engage-
ment with the chuck plate 81, thereby locking. the
chuck to its support plates and the bracket 4f.

Another important. feature of my invention re-
sides in the chuck portion thereof. During the
continued use of the drill chuck, the parts, par-

" ticularly the screw 84, may become worh suf-
ficiently so that the initial setting of the screw.84
and associated parts may shift enough, when
tightening a drill in the chuck, that the axial
center.of the drill is'not in its true center, which
means that the drill, when ground under these
conditions will drill :an eccentric hole.. This ec-
centricity is disclosed by the gauge 59 at the time
of setting the drill, 4s heretofore explained. For
example, when the gauge finger 54 is brought into
setting: engagement with the drill, the gauge
should read the same when the chuck is rotated
to bring the other flute or flutes into the same
gauging position, as the first flute.

Another way of checking the position of the
chuck jaws and other parts is to use a round rod
which has been checked and held as a gauging
member. If the chuck members are in proper
position, there will be no change in the gauge
readings, as the chuck is turned to move the
gauge rod.against the end of the gauge finger 54.
If any varistion is found, then the chuck jaws

80 and 81 may be shifted laterally in the chuck’

by means of clips 108 fastened to the cover 87 as
by a screw 109, it being understood that there is
a corresponding clip 108 on the opposite side of
the chuck. The clips 108 engage rectangular-
shaped blocks 110 in which the ends of the screw
84 are located. By loosening the clip 168 on the
side of the chuck, and readjusting the screw 84
through, for example, the hole 85, the chuck jaws
will be.shifted with respect to the axial center
of the chuck. When the proper position is found,
the clip 108 is tightened into position to grip its
associated block 110. If the eccentricity:is: in
the opposite direction, then the opposite adjust-
ment will be made. ‘

From the construction herein disclosed, it will
be seen that I have obtained a drill grinding fix-
ture which can be set so as to get a change in the
cutting angle of from approximately four to. fif-
teen degrees, whereas ordinary drill grinders only
have a range of from about twelve to fifteen de-
grees. *I can also get a clearance angle of from
thirty to ninety degrees, which is much greater
than on any of the drill grinders of which I am
aware. These, together with the other advan-
tages which are obtained, result from the con-
struction described, certain details of which may
be varied without departing from the spirit- of
my invention or the scope of the appended clajrs.

I claim:

1. In a drill-grinding fixture, a pair of rela-
tively adjustable base: slides mounted; one above
the other, an arm rotatably carried on the upper
of said slides, a support. member on the arm,.a
plate slidably mounted on said support, a hub
projecting from said plate, a shaft supported by
the hub and extending therethrough, a cam ro-
tatably mounted on one end of the shaft adjacent
said hub, an operating lever mounted to turn
the cam, a roller carried by the support member
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and adapted to be engaged by the cam  when
turned by said lever to move said plate, hub,
shaft, cam and lever bodily forward, a bracket
carried on the end of said shaft opposite to said
lever and rotatable therewith, a drill chuck. to
take a drill carried by said bracket, and pickup
means fastened to the shaft and disposed between
the .cam and lever mounting for. turning the
shaft, bracket, chuck and drill after a predeter-
mined movement of the cam.

2. A drill-grinding fixture as set forth'in claim
1, further defined in that means are provided for
adjusting the cam' transversely of the shaft for
the purpose -described. ;
3. A drill-grinding fixture as set forth in claim

prises.a sleeve interposed between -the lever and
cam, the sleeve having an arcuate segment cut
away and a ring fastened to the shaft and hav-
ing a pin projecting through the opening made
by the cut-out sleeve segment, the pin being en-
gaged by a wall of the sleeve as this is moved by
the lever succeeding the sliding movement of ‘the
plate. o

4. ‘A drill-grinding fixture as set forth in claim
1, further defined in that said bracket has a pro-
jecting arm, an adjustable member supported by
the:arm, a plunger slidably carried by a part of
said adjustable member, a gauge carried by the
plunger and having an operating stem extending
downwardly within the plunger, a holder on the
lower end of the plunger, a drill-setting finger:
carried by the holder and operatively connected
to the gauge stem within the plunger, means for
arcuately positioning the plunger, means for
holding the plunger and parts carried thereby
in drill-setting position after having been moved
thereto, and means : for releasing the holding
means and returning the plunger with its parts
to normal position.

5. ‘A drill-grinding fixture as set forth in claim
1, further defined in that said bracket carries a
gauge and a drill-setting finger operatively con-
nected to the gauge, with means for adjusting’
the location of the setting finger with respect to
g drill earried by the chuck. ‘

6. A drill-grinding fixture.as set forth in claim
1, further defined in that said bracket carries a
gauge and a drill-setting finger operatively con-
nected to the gauge, with means for adjusting the
location of the setting finger with respect to a.
drill carried by.the chuck, with further means:
for holding the drill-setting finger in a setting
position when it.is moved thereto.

7. A drill-grinding fixture as set forth in claim
1, further defined in that said bracket carries a
gauge and a drill-setting finger operatively con-
nected fo the gauge, with means for adjusting
the location of the setting finger with respect to a
drill .carried by the chuck, with further means
for holding the drill-setting finger in 'a setting
position when it is moved thereto, and still fur-~
ther .means for returning the setting finger to-
gether with the gauge to non-setting position.

8. A drill-grinding fixture as set forth in claim
1, further defined in that said bracket has a pair
of laterally spaced parallel plates, at least one of
which is detachable, said chuck being supported
between said plates. ‘

9. A drill-grinding fixture as set forth in claim
1, further defined in that said bracket has a pair
of laterally spaced parallel plates, at least one of
which is defachable, said -chuck being rotatably
supported between said plates, and means for
imparting a rotary motion to the chuck when the
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said shaft is-given a -rotary mdction as- described.

10. A-drill-grinding fixturesas setforth'inclaim
1, further defined in ‘that sdid bracket has a pair
of laterally spaced parallel plates, ab least one of
which is‘ detachable, said -chuck ‘being rotatably
supported between ‘said ‘plates, a ring -positioned
around one end ‘of ‘the chuck, 'a. connection in-
cluding 4 type of Universal joint ‘bétween the
ring and said slidable plate, and means for clamp-
ing the ring to the chudk when it is-desired to
have ‘the -chuck turn ‘at the same ‘titme with the
bracket for usual drill grinding.

11:- A drill-grinding fixture-as set forthin claim
1, further defined in that said bracket has'a pair
of laterally spaced parallél plates, at least one of

which iis detachable, ‘said ¢huck being supported

between said plates, and means for locking the
c¢huck ‘to one of sadid ‘support plates when it is
"desired'to grind certain types of drills.

12. In a drill-grinding fixture, base “support
means for the fixture, an arm adjustably carried
by a part of said base support means, a support
member carried by the arm, a plate slidably
mounted on said support, a shaft supported by
the plate, a bracket attached to one end of the
shaft, a cam rotatably mounted on the other end
of the shaft, operating means connected to the
cam, means positioned to be engaged by said
cam to force it ‘and the shaft, plate and bracket
laterally according to the contour of the cam, a
drill ‘chuck carried by said bracket, and pickup
mesdns fastened to the shaft and disposed between
the cam and said operating means for turning
the shaft and parts fastened thereto ‘after a pre-
determined movement of the cam.

13. A drill-grinding ‘fixture as set forth in
claim 12, further defined in that the cam is car-
ried on & transverse block through which said
shaft passes, the cam and block having coepera-
tive means for adjusting the cam laterally on the
block.

14. ‘A drill-grinding fixture as set forth in claim
12, -:further defined in that the cperating means
for‘the cam includes a sleeve fastened tg the
cam and alever fastened to the sleeve, the sleeve
having an opening in ‘its wall, the sides of the
opening acting to engage a pin operatively con-
nected to the shaft and serving with the sieeve
as ‘said pickup means.

15. . A drill-grinding fixture as set forth in claim
12, ‘furthier defined in that said bracket has an
grm and a gauge support and adjusting mecha-
nism  including a finger mounted so as to be
moved to engage a- drill ‘carried by the chuck at
the proper place to properly positien the drill
when placed in the chuck.

16, A-drill-grinding fixture as'set forth in claim
12, further defined in that said bracket has an
arm and a gauge support and adjusting mecha-
nism .including a plunger mounted for vertical
movement and carrying a gauge on the upper end
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and ‘a setting finger iat ‘the lower end, the ssaid
fihger being operatively:connected to the operat-
ing stem .of the gauge, as " gud for ‘the purpose
described. :

17. .A.drill-grinding fixture as set forth:in claim
12, further defined in that.said bracket has an
arm ‘and ‘a gauge support and ‘adjusting mecha-
nism including a plunger non-rotatable but-slid-
able vertically and carrying a - gauge at-one end
and.a ‘setting finger at'the'other end, and means
for holding the plunger-in a depressed position
when .so moved to bring the finger into setting
engagement with a drill.in the chuck, and medns
for releasing and returning the plunger ‘to mon-
drill setting position. ’

18. A drill-grinding fixture asset forth inclaim
12, further defined ‘in that the chuck ‘is ‘carried
by the bracket-so:it may be given.a rotary motion,
and means for imparting to the chuck ‘a rotary
motion simultaneous with rotation of the bracket,
and further means for holding the chuck from
turning when it is desired to grind ‘certzin ‘tools
as described.

19. A-drill-grinding fixture as.set forth:in-claim
12, further defined in that the bracket has a.pair
of spaced ‘parallél “plates ‘extending “therefrom,
while the chuck has oppositely ‘disposed hubs €x-
tending 'in the plates for ‘rotation therein, dnd
means incliding ‘a compensating type of corinéc-
ticn between the chuck and ‘the slidable ‘plate
to-give the chuck-a rotary motion when the:slid-
able plate.is moved to its full drill-grinding posi-
tion coincident with the turning of the bracket.

290. For usein a drill-grinding fixture as herséin

5 described, ‘& chuck 'having ‘a single-piece rmain

body -portion “having in one face ‘a tramnsverse
channel therein displacad :from the ‘axis ¢f the
chuck ‘and carrying oppositely thresded muts in
spaced relation .in said channel; each it having
a projection thereon and a'screw withright and
lefthand ‘threads to :fit said nuts and T-shaped
drill-jaws each jaw having a groove in ‘the ‘bear-.
ing stem of ‘the T to receive the. projection on’its
cooperative mut, a single :cover to “hold the mut
and jaws in position ‘in the body portion, ‘both
the body and cover having Tiub portions for ro-
tatably mounting the c¢huck in-a fixture part, a
one=piece, continuocus ring fitting one end:of the
chuck ‘and having means for rotating the ring,
and means overlapping the edge of the ring for
locking the ring to the chuck for the purpose de~
scribed.

21. In a chuck as set forth in claim 290, further
defined in that means are:provided on the chuck
for adjusting the screw .and nits earried thereby
longitudinally of the channel, thereby moving the
chuck jaws accordingly to compensate for wear
on these parts, whereby the members ‘to be held
in the chuck for grinding ‘are truly centered in
the chuck.

CARL H. BERG.




