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UNITED STATES

PaTENT OFFICE.

W. FORD SMITH AND ARTHUR COVENTRY, OF SALFORD, MANCHESTER,
COUNTY OF LANCARTER, ENGLAND.

i

MACHINERY FOR GRINDING OR SHARPENING DRILLS.

SPECIFICATION forming part of Lietters Patent No. 299,433, dated May 27, 1884.

Application filed July 5, 188t.

(Model.) Patenfed in England July 18, 1879, No. 2,921; in Frauce November 5, 1879, No. 133,534,

and in Belgiom November 8, 1879, No. 49,784,

To ail whom it may concern:

Be it known that we, WiLLiAM F. SMITH
and ARTHUR COVENTRY, subjects of the Queen
of Great Britain and Ireland, residing at Sal-
ford, Manchester, England, have invented cer-
tain Improvements in Machinery for Grind-
‘ing or Sharpening Drills, (for which we have
obtained British Patent No. 2,921, dated July
18, 1879,) of which the following is a speci-
fication.

Our invention relates to that class of ma-
chines in which the drill-holder is vibrated
while the cutting-face of the drill is in con-
tact with the stone, so as to impart the proper
radius to said cutting-face, our improvements
comprising certain detalls in the construetion

_of a machine of thig class, with the view -of
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providing for the secure refention of the drill
in the holder, the ready adjustment of the
same to the stone, and the proper lubrication
of the latter. _

In the aceompanym(r drawings, Figure 1,
Sheet 1, is.a side view of sufficient of a grind-
ing- _machine to illustrate our mventlon I‘lg
2, Sheet 2, a plan view of the same; Flg
Sheet 3, an end view, looking in the direction
of the arrow 1, Fig. 1; Fig. 4, Sheet 4, a lon-

- gitudinal section of the- tool- holder; ]?1g 5,
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Sheet 5, a transverse section on the 11ne 1 2
Fig. 2, With the tool-holder detached; Fig. 6
a transvex se section on the line 34, 1‘10‘ 43 F]o
7, a longitudinal seection of the devices for ad

. Justlng the main slide; and Tig. 8, Sheet 4, a

general view of the machlne on ‘Lsmaller seale
than the other figures, and illustrating some
of the features of our invention.

A is an ordinary grindstone, and A’ the

trough of the same, secured to which is an in-
clined arm, B, and on the latter is guided a
slide; D, the upper end of which has an arm,
D', proj eetmg transversely over the troughi in
fmnt of the stone, and furnished with a O*ulde,
@, for a second slide, F, the latter having a

handle, F', by means of Which it can be read:"

ity moved transversely on the arm D
To the slide I is bolted a bracket, G, form-

ing part of which is a bearing, &, for a spin-)

dle, H, the front end of said spmdle having

-an arm, H, to which is secured by means of a

bolt, b, the tool-holding arm J, a portion, J’,
of this arm J embracing the arm H’, and
the latter being slotted for the passage of the
bolt b, so as to permit the adjustment of said
arin J, on the arm H’, for a purpose described
liereinafter. The arm J has at the front end
a V-shaped jaw, d, and the drill to be acted
upon- is clamped between this jaw and aplate,
d', swiveled to the end of a serew, d’, which is
adapted to a threaded opening in a lug, d°, on
the arm J. A head-stock, K, is carried by
the arm J, and to this head-stock is adapted a
tubular sleeve, f, the central opening of which
is tapered for the receptlon of the tapering
stem of a chuck, f’, carrying the drill. A
number of chueks will be required for differ-
ent-sized drills; but-the tapering stems of all
of the chucks will be of the same size, for
adaptation to the tubular sleeve f. Large
drills may have tapered stemsadapted direct-
ly to the sleeve f, the chuck being dispensed
with.

In order to provide for the ready reversal
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of the drill after one of its cuftting-faces has ~

been ground, the sleeve f is furnished with a
ring, g, which is contained in a central recess
111 the head-stock, and has a projecting arm,
¢', by which it can be readily turned, this arm
also forming a set-screw for seeurmo the ring
to the sleeve (Bee Fig. 6.) The rear face of
the ring has opposite ‘otches ¢, and guided
in a lug on the head-stock is a spring-bol, ¢,
which is adapted to enter the upper notch,
and thuslock the ring in either of its extleme
positions. The chuck f/, or the stem of the
drill, fits so snugly to the sleeve f that the
drill will be turned with said sleeve, the clamp-
ing-jaws d d/, if necessary, being slightly loos-
ened.

In order to permit the adjustment of the
head-stock to suit drills of different lengths
the arm J has a longitudinal slot, &, for the
reception of the clamp -bolt I, a handled nut,
B, on which bears on the under side of the arm
J .and serves to secure the head-stock in po-
sition after adjustment. Asthe V-shaped jaw
d of the clamp is fixed, lateral adjustment of
the head-stock is necessary in order that the
drill may be properly centered whatever its
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diameter; hence tve make the head-stock Kin
two parts, & &/, the upper part, £/, being ad-
justable laterally on the base £, and having a
slot for the reception of the bolt /', as shown
in Fig. 6. The bearing G’ of the bracket G is
inclined, as shown in Fig. 5, and the arm J is
set at an angle in respect:to'the spindle H, as
shown in Fig. 3, these angles and that of the
slide F being such that the inclined cutting-
face of the drill will be parallel with the face
of the stone. When the drill has been ad-
justed ‘so that one of its cutting-faces bears
upon the stone, the arm Jisvibrated by means
of a handle at its outer end, the spindle I
turning in-the bearing &', and thus eausing
the cutting-face of the drill to traversein cou-
taet with the stone in thearcof a cirele. The
slide I is also moved laterally by means of its
handle I, so that the drill is carried across
the face of the stone, and the wear is distrib-
uted evenly throughout the latter. = A stop,
G* on the bracket G serves as a'support for
the arm J, and determines the position of rest
of said arm.

It is advisable that the jaws d @' should
clamp the drill close to the end of the same,
and yeb it is necessary that the distance be-
tween the end of the drill and the center of
the spindle H should be varied in aceordance
with the radius desired for the cutting-face,
some drills having a greater radius thaun oth-
ers. Tfor this reason the drill-holding arm .J
js adjustable on the arm H' of the spindle H,
as before described, a gage-plate, ¢, on the
portion'J’ of the arm J serving, in connection
with a pin, 7, on the arm H/, to regulate the
adjustment.

It will be observed, on reference to Fig. 4,
that the arm T’ and guide J’ are inclined in
respect to thelongitudinal center of the clamp-
ing-jaw d, so that with the longitudinal ad-
justment of the drill there will also be a cer-
tain amount of vertical adjustment, which will
cause the axis of the drill to be more or less
eccentric in respect to the axis of the spindle
H, and thus cause the desired clearance of the
cutting-edge of the drill. The drill bears up-
on the face of the stone A at a point some dis-
tance above the center of the same, this point
being,in fact,in a radial line,a,drawnthrough
the center of the stone and parallel with the
guide-arm B of theslide D, so that as the stone
wears and the slide is adjusted the point of
contaet of the drill with the stone will bear the
same relation thereto, this relation being such
that there will always be a portion of thestone
projecting beneath the drill, so that the water
used to lubrieate the stone will flow back from
the drill onto the surface of the stone. The
guide-arm B is pivoted to the trough A’ by
means of a bolt, w, so that said arm may be
accurately set to insure the proper bezunw of
the drill on the stone.

To insure the application of the water to the
stone at the point where the drill bears upon
the latter, we provide the bearing G’ of the

bracket G with a stud, m, to whichis clamped
one end of an arm, ', to the other end of
which is pivoted a second arm, m’, carrying
the tube w’, by which the water is directed to
the stone, said tube being econnected by a flexi-
ble pipe, m*, with the valved .discharge-pipe
m® of a water-reservoir, L, secured to the hood
of the stone. . (See Tig. 8.)

By means of the jointed armsm’ m* the tube
m® ean be readily adjusted to a point above the
point:of the drill, and as the slide I is moved
laterally to carry the drill across the face of
the stone, said tube m* will be moved with it.

The hood of the stone consists of arear fixed
portion, M, and a front segmental portion, M,
Tig. 8.  The rear portion hasan inclined top,
2, parallel with the guide-arm B and the ra-
dial line », and the segmental front portion,
M/, has a plate, #/, secured to the inclined top
2 by means-of a bolt, #*, whichis adapted toa
slot, #’, in said top, so that the segmental por-
tion ofthe hood can be adjusted to follow the
stone as it wears, and constantly bear the same
relation to the tool which is being ground.
The slide D is'adjusted on the arm B by means
of a screw, I, adapted to fixed bearings on the
arm and to a nut, S, secured to the sllde D,
whereby as the 501 ew 1s turned the slide w 111
be caused to.move up or down on the guide.
(See Iig. 7.)

To prevent any lost motion due to play of
the nut S on the serew P, a second nut, S, is
adapted to the latter, and between this nut and
the nut S is 1nLe1posod a coiled spring, &, the
tendency of which is to force the nuts dpart
and canse them to bear firmly upon the threads
of the serew. The nut § has longitudinal
grooves in its periphery for the reception of a
locking-plate, 5% Dolted to the slide D. On
removing this plate the nut § can be manipu-
lated so as to compress or release the spring
5%, and thus regulate the pressure of the latter
upon the nuts. While this device is pre-
férred as ameans of preventing lost motion, it
is nofi absolutely necessary, as a weight, T,
suspended from a cord, T, connected to the
slide D and passing round pulleys T* on the
trough A/, so as to exert an. upward pull on
the slide, as shown in Fig. 8, may be used, if
desired. The upper bearing of the screw P
contains a spring, V,which bears upon a col-
lar, V', on the screw, and is confined by a fol-
lower, V? this spring serving to retain the
serew P in position longitudinally under or-
dinary circumstances, but permitting said
screw to yield when undue upward pressure
is exerted upon the slide D.

Qurimproved grinding-machine may be em-
ployed for grinding or sharpening ordinary
lathe-tools as well as drills, theslide I in this
case being replaced by a slide having a clamp
for securing the tool and its holder.

Tt will be observed, on reference to Iigs. 2
and 3, that the spmdle IL.of the tool-holding

arm J projects beyond the bearing G/, and has:

at the end a collar, p, to which is secured one
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end of a coiled spring, W surrounding the
spindle, the opposite end of said spring being
connected to the bearing G/. The tendency of
this spring is to- elevate the arm and in a meas-
ure counterbalance the weight of the same, so
as to facilitate the vibration of the arm by
means of one hand.

‘We claim as our invention—

1, The combination of the stone, the trans-
versely-guided slide F, having a bearing, G/,
the spindle H, adapted to said bearing, and
the armJ, secmed to the spindleand provided
with means for clamping the drill, as set forth.

2. The combination of the s.tone, the trans-
versely-guided slide, ¥, having a bearing, &,
the spindle H, adapted tosaid bearing, and the
arm J, secured tothespindleand having clamp-
ing-jaws d ¢/, and a head-stock, K, with sleeve
J, as set forth.

3. The combination of the arm J and its
clamping-jaws d &’ with the head-stock having
asleeve, f, and comprising a base, %, bolted to
the arm, and an upper portion, ¥/, adJustable
-hterally on said base, as set forbh

4. The combination of the slide F' and its
bearing G',the spindle H, adapted to said bear-
ing, and ’the arm J, having drill-holding jaws
d d and adJusbable on the spindle at an angle
inrespect to the longitudinal axis of the clamp-
ing-jaws, as seb forth.

5. The combination of the slide F and its
bearing &, the spindle H, adapted to and pro-
jecting beyond said bearing, the drill-holding
arm J, secured to the end of the spindle, and
the coiled spring W, connected at one end to
the spindle and at the other end to the bear-

 ing, and serving to counterbalance or partially

counterbalance the weight of the arm J, as set
forth,

6. The combination of the stone A, theslide
F, and the pivoted drill-holder having clamps
the axis of which is above the center of the
stone, with the slide D, carrying the slide F,
and cru1ded at an angle parallel with a radla,l
lme, z, passing through the point at which the
drill bears upon the stone, as set forth.

7. The ecombination of theinclined arm B,
the screw P, adapted to bearings therein, the
glide D, gmded on the arm B, and havmg a
nut, S, adapted to the serew P, "and means for
elevatmcr the slide and nut and causing the
same to have an upward thrust awamst the
screw P, as set forth.

8. The combination of the arm B, the screw
P, adapted to bearings therein, the slide D,
guided on the arm and having a nut, S, the
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nut 8 on the serew P, and the spring & inter-

posed between the two nuts, as set forth.
9. The combination of the arm B, its screw
P, the slide D, having a nut, S, the grooved
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nut 8, locking-plate §°, and the spring &%, as =

set forth.
10. The combination of the stone with the

hood comprising the rear portion, M, with in- .

clined top » and the front segmental portion
‘M, adjustable on sald inclined top n, as seb
forth. ‘

In testimony whereof we have signed our
names to this specification in the p1 esence of
two subseribing witnesses.

W. FORD SMITH. -
ARTHUR COVENTRY.

. ‘Witnesses:
WILLIAM METCALFE,
CHARLES SIBZEY.
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