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Un1TED STATES PATENT OFFICE.

LEANDER §. HEALD AND JAMES N. HEALD, OF BARRE, MASSACHUSETTS;
SATD JAMES N. HEALD ASSIGNOR TO SAID LEANDER S. HEALD.

DRILL-GRINDING MACHINE.

SPECIFICATION forming pé,rt of Letters Patent No. 630,536, dated August 8, 1899.
Application filed February 6, 1899, Serial No, 704,727, (No model.)

To all whom tt may concerry:

Be it known that we, LEANDER S. HEALD
and JAMES N. HEALD, citizens of the United
States, résiding at Barre, in the county of
Worcester and State of Massachusetts, have

invented a new and useful Drill-Grinding

Machine, of which the following is a specifi-

cation. :

Ourinvention relates to that class of drill-
orinding machines in which the drill is held
in an inclined drill-holder, so that its end may

be presented to a flat-faced grindin o-wheel by.
swinging the drill-holder about an axis of os-

cillation which is at one side of the center line

of the drill, and is inclined with respect to
In a machine

the face of the grinding-wheel.
of this class it is now customary to move the

“inclined drill-holder longitudinally to adjust

said machine for different-sized drills. This
longitudinal adjustment of an inclined drill-
holder changes the elevation of the grinding-
point or line of contact of the drill with the
orinding-wheel, the grinding-point of a large
drill being higher up on the face of the wheel
than the grinding-point of a small drill. Fur-
thermore, this variation in elevation of the
orinding-points of different-sized drills is 1n-
creased by using a trough or V shaped drill-
holder, as a large drill will rest higher up in
the V of such a holder than a small drill.  To

obtain the best results, it is essential that the .

lip of the drill should be presented to - the
wheel substantially at a tangent to the grind-

ing-cirele; otherwise irregularities in the face

of the egrinding-wheel will produce irregulari-
ties in the drill-lip. |

One object of our invention is to improve
the class of drill-grinding machines referred
to by constructing a drill-grinding machine
of this c¢lass in which the grinding-points of
all drills are kept at a substantially constant
elevation, presenting the lipsof alldrills with-

in the capacity of the machine substantially

tangentially to the grinding-circles. To ac-
complish this object, we provide for the ad-
justment of the drill-holder at right angles to
its axis of oscillation, and inasmuch as this
ndjustment brings the nose of the drill-holder
e¢nough lower when set for grinding a large
drill than when set for grinding a small drill
to substantially offset the difference of posi-

1

3

tion of such drills in the V of the drill-holder

the grinding-points of all drills within the ca-
pacity of the machine will be kept at a sub-

stantially constant elevation, presenting the
lips of such drills substantially tangentially
to the grinding-circles.

A second object of our invention is to allow

for differences in the thickness of the webs
of different-sized drills by providing the drill-
holder with a movable lip-rest which 1s auto-
matically moved by the adjustment of the
drill-holder on its bracket.

 Further, in the present practice of adjust-
ing a drill-grinding machine of the class to
which ourinvention relates the sleeve or car-
riage supporting the drill-holder is first loos-
ened and pulled out, the drill-holder is-ad-
justed on its bracket so that the end of the

‘drill-holder will have the required radius of

motion about the axis of oscillation, and the
sleeve orearriage isthen moved back tobring
the drill up to the grinding-wheeland clamped
in such position that the nose of the drill-
holder will have the necessary clearance from
the face of the grinding-wheel. -

To gage the adjustment of the drill-holder

upon its bracket, it has been previously pro-

posed to provide the drill-holder and bracket
with a scale or calipering-jaws. Calipering-
jaws thus located are necessarily inclined to
the line of longitudinal adjustment of the

drill-holder and are therefor-edifﬁcplt to use

with accuracy.

A third object of our invention is to adjust
a machine of this class by utilizing the slid-
ing motion of the sleeve or carriage to first
fix the position of the axis of oscillation with
relation to the grinding-surface and then to
utilize the motion of the drill-holder on ifs

‘bracket simply to bring the drill up to the

wheel. This enables us to use calipering-
jaws on the machine-standard and .shding
sleeve or carriage, respectively, which cali-
pering-jaws have contact-faces at right an-
gles to the line of adjustment. R |

usting a machine of

Furthermore, in ad]

this class the clearance between the nose of
the drill-holder and the grinding-wheel has
heretofore been regulated by the eye. 'This
has required accurate judgment on the part
of the operator, as the longer radius of mo-
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tion ‘necessarily used in grinding a large drill | illustrating different relative positions of the

requires that more clearance be left between
the nose of the drill -holder and grinding-
wheel than is required by the short radius of
motion used in grinding a small drill.

A fourth object of our invention is to pro-
vide the drill-holder and machine-standard
with stops for regulating the clearance De-
tweenthe grinding-wheel and nose of the drill-
holder, these stops being preferably arranged
so that a greater amount of clearance will be
left when the machine is adjusted for large-
sized drills than when the same is adjusted
forsmallerdrills. Theseparticularstops last
described will aet to limit or determine the
position of the drill-holder, so that the nee-
essary clearance will be provided to prevent
the nose of the drill-holder striking against
the face of the grinding - wheel no matter
whether the nose of the drill-holder is to have
thelarge radiusof motion required for a large
dritl or the small radius of motion required
for a small drill. The position of the drill-
holder is thus automatically determined and
nothing is left to the judgment or skill of the
operator.

To these ends our invention consists of the
parts and combinations of parts, as hereinaf-
ter deseribed, and more particularly pointed
out in the claims at the end of this specifica-
tion. |

In the acecompanying four sheets of draw-
ings, Ifigure 1 is a side view of a drill-grind-
ing machine constructed according to our in-
vention, the parts being shown as partially
adjusted for grinding a smalldrill. Fig. 2is
a detaill side view of the adjustable tail-stop
for feeding the drill up to the grinding-wheel
during the grinding operation. Tig. 3 is a
partial side view of a drill-grinding machine
constructed according to our invention, the
parts being shown in the relative position
assumed by them when the machine is ad-
justed to grind a large-sized drill. Fig 4 is
adilagrammatic view illustrating the grinding
action which results from presenting the
points of drills to the face of the grinding-
wheel at different elevations. ' Fig. 5is a de-
tall sectional view of the adjustable tail-stop
for feeding the drill to the wheel during the
grinding operation. Figs. 6 and 7 are views
illustrating the motion of the nose of the drill-
holder with respect to the grinding-wheel
when the machine is set for a small-sized
drill. Fig. 8 is a detail view showing the

relative position of the clearance-stops when

the machine is set for a small-sized drill.
IFigs. 9 and 10 are views illustrating the mo-
tion of the nose of the drill-holder with re-
spect to the grinding-wheel when the machine
is set for a large-sized drill. Tig. 11 is a de-
tail view illustrating the relative position of
the clearance-stops when the machine is set
for a large-sized drill. Fig. 12 is a diagram-
matic view showing the different clearances
required when the drill-holderis set for differ-
ent-sized drills.

EFigs. 13 and 14 are views |

adjustable lip-rest. Figs. 15 and 16 are de-
tail views illustrating different relative posi-
tions of the operating-plate employed for
moving the adjustable lip-rest, and Fig. 17
1s a detail perspective view of said operating-
plate.

Referring to the drawings and in detail, A
designates the machine-standard, and B des-
1ignatesthe flat-faced grinding-wheel, which is
secured on the end of an arbor C, which ar-
bor C is journaled in the machine-standard
and arranged to be driven from a pulley 0.

Movably mounted in the machine-standard
A 18 a sleeve or carriage D, which slides in a
split socket and may be clamped in its ad-
justed position by a handle K, threaded onto
the end of a clamping-bolt. The sleeve or
carriage D is provided at its end with an in-
clined socket If, journaled in which is a stud
g, extending down from a bracket G. The
oscillation of the bracket G is limited by
means of stops /i, which are carried by the
bracket G and arranged to engage a coiper-
ating stop on the sleeve D.

1'he drill-holder of a drill-grinding machine
constructed according to our invention pref-
erably consists, essentially, of an inclined
trough or V shaped section 10, which may be
provided with finger-notches 11, which allow
drills of different sizes to be readily laid in or
taken upout of thedrill-holder. Theinelined
drill-holder 10 is carried by a base-section 12,
which is mounted on the bracket G and is
adjustable thereon substantially at right an-
gles to the axis of oscillation. The inclined
drill-holder may be clamped in its adjusted
position by a clamping-handle 13, threaded
onto the end of the clamping-bolt.

By adjusting the inclined drill-holdersub-
stantially at right angles to its axis of oseil-
lation the elevation of the grinding-points
will be keptsubstantially constant, as before
explained, thus securing a more uniform
grinding than would be possible in construc-
tions in which the elevation of the grinding-
points varies at all widely with respect tothe
face of the grinding-wheel, as wehave illus-
trated diagrammaticallyin Fig. 4. Asshown
in this figure the dotted cirele indicates sub-
stantially the normal position of the grind-
Ing-point in a machine constructed according
to ourinvention, and as thus located it will be
seen that the lip of the drill, as indicated at
x 1/, 18 substantially tangential to the grind-
ing-circle, whereas if the grinding-point was
elevated so that the drill-lip oceupied the po-
sition indicated at «’' ¥’ or was depressed to
the position indicated by a? #? the drill-lip
would no longer be kept substantially tan-
gential to the grinding-cireles, asindicated by
the arrows, and on this accountirregularities
in the face of the grinding-wheel would pro-
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The construection of the adjustable tail-
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stop which we preferably einploy for feeding |
the drills up to the grinding-wheel is most
- clearly shown in Figs. 2 and 5.
‘these figures the inclined drill-holder 10 1is

Asshownin

provided on its inner surface with ways for
receiving a split carriage or block 14. The

carriage or block 14 may be spread apart or

clamped in its adjusted position on the drill-

holder by means of aclamping-screw having

an operating-handle 16. The stop-plate 17 is
provided with a shank fittingloosely into the

justed by a screw 43.

employ for setting a drill-grinding machine
constructed according to our invention are
most clearly illustrated in Figs. 1 and 3. As
shown inthese figures the adjustable caliper-

ing-jaw 18, carried by the machine-standard,

is provided with a shank or guide 20, which
fits into a boss 21 of the machine-standard,

and the calipering-jaw 18 may be adjusted or

moved back as the face of the grinding-wheel
wears away by means of an adjusting-screw
22, threaded into the boss of the machine-

standard and journaled atits end in the cali-

pering-jaw 18. Cooperating with the caliper-
ing-jaw 18 of the machine-standard isa cali-
pering-jaw 23,carried by theadjustablesleeve
D. The calipering-jaws 18 and 23 have their

faces of contact at right angles to the line ot
adjustment of the sleeve D, and therefore

permit a much more ready and accurate ad-

justment of the machine than is possible with.

calipering-jaws having their surfaces ot con-
tact inclined to the line of adjustment.

Carried by the machine-standard A and
preferably formed integrally with the cali-.
pering-jaw 18 is aclearance-stop 19, arranged
to codperate with a clearance-stop 24, carried
The clearance-stops 19

by the drill-holder.
and 24 have inclined faces of contact, sothat
when the machine is set for a large-sized drill

a greater amount of clearance will be left be- |

tween the nose of the drill-holder and the
orinding-wheel than when the machineis seb
for a small-sized drill. Theoperation result-

‘ing from the cooOperation of clearance-stops
in this arrangementis most clearly illustrated

in the third sheet of drawings.

As shown in Figs. 6, 7, and 12, the drill-
holder is supposed to be set for a compara-

tively small drill—as, for example, when the
calipering-jaws 18 and 23 are brought rela-
tively close together, as illustrated in Fig. 1.

The nose of the inclined drill-holder 10 will |
then have a comparatively small radius of

motion, the position of its axis of oscillation
being indicated at a. In grinding a small
drill it is necessary that the nose of the drill-
holder should come close up to the face of
the grinding-wheel, as it is essential that
the drill should be supported near its end
when grinding and also because the lip-rest,
hereinafter referred to, will permit a small
drill to extend but a very short distance be-

wheel.

fourth sheet of drawings.

14. _
of the lip-rest 25, we preferably employ a

much as the nose of the drill-holdér has a
comparatively short radius of motion when
orinding a small drill it can be set close up

to -the grinding-wheel without liability of

contact therewith, and theinclined clearance-
stops 19 and 24, engaging substantially as
illustrated in Fig. 8, therefore leave a réla-
{ively small clearance between the nose of
the drill-holder and the face of the grinding-

trated in Fig. 3—the nose of the drill-holder
will have a comparatively long radius of mo-
tion about its axis of oscillation, as illas-
trated in Figs. 9, 10, and 12, and it is essen-
tial that a greater amount of clearanceshould
be left between the nose of the drill-holder
and the grinding-wheel, which 1s accom-
plished by having the clearance-stops 19and
24 engaged substantially as shown in Fig. 11.

The use of clearance-stops in a grinding-
machine constructed according toour inven-
tion we regard as a particularly important
part of our invention, as the use of these
stops entirely dispenses with the requirement

of skill or judgment on the part of the oper-

ator—that is to say, when the calipering-
jaw 18 has been once set to proper position
with respect to the face of the grinding-wheel
B it is then impossible for the operator to
jam the nose of the drill-holder up against
the face of the grinding-wheel no matter
whether the machine is adjusted either for
large-sized drills or for small-sized drills.
To correctly grind various-sized drills in a

orindine-machine constructed according to
b )

our invention, it is essential that the drills

‘should be set in the inclined drill-holder, so
that the drill-lips will be substantially verti-

cal,and inorder to insure different-sized drills
being brought to this position we preferably
provide the inclined drill-holder with an

‘adjustable lip-rest 25, the operation of said

lip-rest being most clearly illustrated in the
As'shown in Figs.
13 and 14, the movable lip-rest 25 preferably
consists of a piece pivoted on a screw at the
nose of the drill-holder, so that it may be
thrown in to codperate with a small drill, as
shown in Fig. 13, or may be moved out to
cooperate with a large drill, as shown in Fig.
To automatically secure this adjustment

slotted operating-plate 26, which is pivoted
on a screw 27 on the base-section 12 of the
drill-holder. The plate 26 is provided with
a slot 29, engaging the clamping-bolt, which
fastens the drill-holder in its adjusted posi-
tion, as shown in Figs. 15and 16. At itsend
the operating - plate 26 is provided with a

socket 28 for engaging a tailpiece extending

down from the movable lip-rest 25. The slot
29 in the operating-plate 26 is inclined.with

respect-to the line of adjustment of the drill-

yond the nose of the drill-holder; but inas- i holder, and on this account when the drill-

On the other hand, when the ma-
_ | chine is adjusted for a comparatively large-
block 14, and the stop-plate 17 may be ad- | sized drill—that is to say, when the caliper-

- |ing-jaws 18 and 23 are spread apart, as 1llus-
The calipering-jaws which we preferably .
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holder is moved in or out the operating-plate | ing the lip-rest from the adjustment of the

26 will be moved and the adjustment of the
drill-holder upon its bracket will automat-
lcally adjust the movable lip-rest 25.

We are aware that changes may be made
by those who are skilled in the art in the con-
struction of drill-grinding machines without
departing from the scope of our invention as
expressed 1n the claims and that certain fea-
tures of our invention may be omitted, if de-
sired, or may be applied to drill-grinding ma-

chines of different classes from that herein

i1llustrated. Wedonot wish, therefore, to be

limited to the construction which we lmve_

herein shown and described; but
‘What we do claim, and desire to secure by

Letters Patent of the United States, is—

1. In a machine of the class deseribed, the
combination of a flat-faced grinding-wheel,
an Inclined drill-holder arranged to swing
about an axis of oscillation at oneside of the
drill-holder and inclined with respect to the
face of the grinding-wheel, and means for ad-
justing said ineclined drill - holder substan-

tially at right angles to its axis of oscillation,

substantially as described.
2. In a drill-grinding machine, the combi-

nation of a machine-standard, a spindle jour-

naled therein, a flat-faced grinding-wheel car-
ried by said spindle, a sleeve or carriage ad-

justably connected to the machine-standard, -

a bracket arranged to oscillate in said sleeve
or carriage about an axis inclined with re-
spect to the face of the grinding-wheel, and
an 1nclined drill-holder adjustable on said
bracket substantially at right angles to the
axis of oscillation, substantially as described.

3. In a machine of the class deseribed, the
combination of a machine-standard, a spindle
journaled therein,aflat-faced grinding-wheel,
and a driving-pulley secured on relatively
opposite ends of said spindle, a cylindrical
sleeve adjustably mounted in the machine-
standard, means for eclamping the sleeve in
its adjusted position, a bracket mounted in
the sleeve to oscillate about an axis inclined
to the face of the grinding-wheel, and an in-
clined drill-holder, adjustable on said bracket
substantially at right angles to the axis of os-
cillation, substantially as described.

4. In a drill-grinding machine, the combi-
nation of the machine-standard A, a spindle
C journaled therein, a flat - faced grinding-
wheel I3 and a driving-pulley secured on rela-
tively opposite ends of said spindle, a cylin-
drical sleeve D adjustably mounted in a split
socket in the machine-standard, means for
clamping the sleeve in its adjusted position,
an oscillating bracket G having a stud g
engaging a socket If carried by the sleeve D,
and an inclined continuous V-grooved drill-
holder 10 mounted on said bracket and ad-
justable substantially at right angles to its
axisof oscillation, substantially as deseribed.

5. In a machine of the class deseribed, the
combination of a drill-holder, a movable lip-
rest, and conneections for automatically mov-

- drill-holder, substantially as described. |

6. The combination of an ineclined drill-
holder arranged to swing about an axis of
oscillation, a movable lip-rest, connections
for adjusting the drill-holder substantially
at right angles to its axis of oscillation, and
connections for automatically moving the

lip-rest by the adjustment of the drill-holder,

substantially as deseribed. -

7. Thecombination of a V-grooved inclined
drill-holder arranged to swing about an axis
of oscillation, means for adjusting the drill-
holder substantially at right angles to its
axis of oscillation, a movable lip-rest pivot-
ally secured to the drill-holder, and an oper-
ating-plate arranged to move the lip-rest by
the adjustment of the drill-holder, substan-
tially as described.

8. In a machine of the class desecribed, the
combination of a V-grooved ineclined drill-
holder 10 arranged to swing about an axis of
oscillation, means for adjusting the drill-
holder on its bracket substantially at right
angles to its axis of oscillation, a lip-rest 25

pivotally secured near the nose of the drill-

holder, and an operating-plate 26 pivoted to
the base of the drill-holder and having a slot
inclined to the line of adjustment of the
drill-holder, whereby when the drill-holder
18 adjusted with respect to its axis of oscil-
lation, the pivoted lip-rest will be automat-
ically moved, substantially as described.

9. In a machine of the class described, the
combination of an adjustable sleeve or car-
riage, an inclined drill-holder journaled to
oscillate in said sleeve or carriage and ad-
Justable with respect to its axis of oscillation,
and calipering-jaws carried by the sleeve or

carriage and the machine-standard respec-

tively, substantially as described.

10. In a machine of the class described, the
combination of an adjustable sleeve or car-
riage, an ineclined drill-holder journaled to
oscillate in said sleeve or carriage and ad-
justable with respect to its axis of oscillation,
and calipering-jaws carried by the machine-
standard and adjustable sleeve or carriage
respectively, the calipering-jaws carried by
the machine-standard being adjustable to
compensate for the wear of the wheel, and
the contact-faces of said calipering-jaws be-
ing substantially at right angles to the line
of adjustment of the sleeve or carriage, sub-
stantially as deseribed.

11. In a machine of the class described, the
combination of the machine-standard A, an
adjustable sleeve or carriage D, a bracket G
journaled to oscillate in said sleeve or car-
riage D, aninclined drill-holder10 adjustably
mounted on the bracket G, and calipering-
Jaws 18 and 23 carried by the machine-stand-
ard and adjustable sleeve or carriage D re-
spectively, said parts being arranged so that
the position of the axis of oscillation may first
be determined by calipering the drill to be

| ground, and the drill may then be brought up
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to the grinding-wheel by adjusting the drill-
holder on its bracket, substantially. as de-
seribed. |

12. In a machine of the class described, the
combination of a flat-faced grinding-wheel,
an adjustable inclined drill-holder, and stops
for regulating the clearance between the nose
of the drill-holder and grinding-wheel, one of
said stops being adjustable to compensate for
the wear of said wheel, substantially as de-
scribed. |

13. In a machine of the class described, the
combination of a grinding-wheel, an inclined
drill-holder arranged to swing about an axis
of oscillation, means for adjusting the drill-
holder fordifferent-sized drills,and clearance-
stops arranged to prevent the nose of the drill-
holder striking against the face of the grind-

ing-wheel, no matter whether the noseof the

drill-holder is to have the large radius of mo-
tion required for a large drill or the small ra-

dius of motion required for a small drill, sub-

stantially as described.

14. In a machine of the class described, the
combination of a continuous V-grooved drill-
holder, and an adjustable tail-stop compris-
ing a block slotted longitudinally, sothat the

same can be expanded or contracted into en-

cagement with ways in said V-grooved drill-
holder, a stop-plate fitting into said block,
and a screw for adjusting said stop-plate, sub-
stantially as deseribed.

15. In a machine of the class described, the
combination of an adjustable sleeve or car-
riage, a bracket journaled to oscillate in said
sleeve or carriage, aninclined drill-holder ad-

T

l

l

justable substantially at right angles to the
axis of oscillation, a calipering-jaw carried
by the sleeve, a clearance-stop carried by the
drill-holder, and a combined calipering-jaw
and clearance-stop adjustably mounted on the
standard of the machine in position to coOp-
erate with the calipering-jaw of the sleeve

and the clearance-stop of the drill-holder, sub
stantially as described. '

16. In a machine of the class deseribed, the
combination of the machine-standard A, a cy-
lindrical sleeve D adjustably mounted there-
in, a bracket G journaled to oscillate in said
sleeve,aninclined drill-holderadjustablesub-
stantially at right angles to the axis of osecil-

lation, a calipering-jaw 23 carried by the

sleeve, a clearance-stop 24 carried by the drill-
holder, a combined calipering-jaw and clear-
ance-stop arranged to cooperate with the cali-
pering-jaw 23 and clearance-stop 24, and &
serew 22 for adjusting the combined caliper-
ing-jaw and clearance-stop to compensate for
the wear of the grinding-wheel, said clear-
ance-stops having inclined engaging faces so

as to leave greater clearance when the ma-
chine is set for large-sized drills than when

set for small-sized drills, substantially as de-
seribed. . |

In testimony whereof we have hereunto set
our hands in the presence of two subsecribing
witnesses. .
| | LEANDER S. HEALD.
JAMES N. HEALD.

“Witnesses:
JaMES W. CARRUTH,
JouN C. BARTHOLOMEW.
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