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My invention relates to improvements in grind 
ing machines, and more particularly to that type 
of grinding machine intended for use in the 
Sharpening of drills and taps. 

. An object of my invention is to provide a 
sharpening machine, combined in a single struc 
ture for sharpening drills and taps, that is semi 
automatic in its action, which will quickly and 
efficiently sharpen a drill or tap, and which may 
be set to accurately grind the cutting edges and 
the lip clearances of a drill point to the proper 
angles, and the land faces and flutes of a tap 
to the proper angles of clearance and hook. 
A further object of my invention is to provide 

means on my machine for grinding corners at 
the intersections of the faces of the drill point 
and the sides of the flutes. At the present time, 
it is customary to grind drills with a sharp corner 
or edge at these interSections. It has been found 
by exhaustive experiments that the life and ef 
ficiency of a drill may be multipled many times 
by rounding or removing these corners or inter 
sections and therefore materially save the cost 
of purchasing a new drill. 
These and other objects and advantages of my 

invention will appear in the accompanying draw 
ings, the Specification, and the appended claims. 

Broadly, my invention comprises a base inen 
ber, a motor mounted on the base member, a plu 
rality of grinding wheels secured to and actuated 
by the motor, chuick and quill means for hold 
ing a drill or tap to be ground, adjustable bear 
ing members pivotally secured to the base mem 
ber in which the quil is slidably secured, can 
means on the quill for controlling the movements 
of the drill or tap against the grinding wheels, 
means for locating a drill or tap in the quill in 
proper relation to the carns, and means for dress 
ing the grinding wheels for the purpose of main 
taining their faces in a true and sharp condition. 
A preferred embodiment of my invention is ill 

lustrated in the accompanying drawings, in 
which: 

Fig. is a side elevational view of the complete 
grinding machine, showing the drill locator, mo 
tor, grinding wheels, the two pivoted posts, the 
pivoted housing with quil assembled therein in 
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the right hand post position for grinding the 
point of a drill, and the housing in the left hand 
post ready to receive the quil for the purpose 
of grinding rounded corners of a drill on its 
edges, or removing them by grinding on a cham 
fer. V - 

Fig. 2 is an end elevational view of Fig. of the 
grinding machine illustrating the method of piv 

(C. 51-219) 
oting the posts for the purpose of feeding the 
Work to the grinding wheels. 

Fig. 3 is a longitudinal Sectional view of a drill 
and chuck assembled in the quill. 

Fig. 4 is a cross Sectional view on the line 4-4 
of Fig. 3. 

Fig. 5 is a cross sectional view on the line 5-5 
of Fig. 3 illustrating the cam for feeding the drill 
point across the face of the grinding wheel. 

Fig. 6 is a side elevational view of the drill 
point locator with the quill assembled therein. 

Fig. 7 is a plan view of the pivoted housing in 
which the quill is supported while the drill point 
is being sharpened. 

Fig. 8 is a detailed elevational view of the hous 
ing and quill shown in Fig. 7, in the same position 
as that shown in Fig. 1. 

Fig. 9 is a side elevational view of the housing 
shown in Fig. 7, looking in the direction of the 
arrows 9-9 in Fig. 7. 

Fig. i0 is a plan Sectional 
(-C) of Fig. 9. 
Fig. 11 is a plan view of the housing used for 

grinding rounded corners, or forming corners on 
a chamfer, on a drill point with the quill assem 
bled therein. 

Fig. 12 is a detailed elevational view of the 
housing shown in Fig. 11, in the same position 

view on the line 

as that shown in Fig. 1. 
Figs. 13 and 13A are plan views of the point 

of a drill which has been sharpened on this ma 
chine. 

Figs. 14 and i4A are side elevational views of 
the point of the drill shown in Fig. 13 and Fig. 
i3A. 

Fig. 15 is a partial side elevational view corre 
sponding to Fig. showing the pivoted housing 
in the right hand post with quill assembled there 
in and adjusted in position for grinding a tap 
and the tap rest secured in the left hand post 
by means of which the flutes of the tap are 
ground. . 

Fig. 16 is a side elevational view of the tap rest 
shown in Fig. i5. 

Fig. 17 is a diagrammatic transverse sectional 
view of a tap illustrating the results obtained by 
the use of the grinding machine. 

Fig. 18 is an elevational view of the adjustable 
dressing tool used to dress the grinding Wheel to 
the proper shape for rounding the corners of a 
drill point. 

Fig. 19 is a plan view of the dressing tool shown 
in Fig. 18, and 

Fig. 20 is a plan view of the dressing tool used 
for facing the grinding wheel co-operating with 
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the right hand post for grinding the points of 
drills and the tapered faces of the lands of taps. 

Referring now to the drawings in detail, in 
which like numerals refer to like parts through 
Out: 
The base member 

notor 2 to which are secured in the usual manner 
the grinding wheels 3 and 4, the drill point lo 
cator 5, the details of which are shown in Fig. 3 
in section, and the post 6 which Supports the 
wheel guard T. A shaft 8 is secured in the base 
member , and the posts 9 and are pivotally 
secured on this shaft by means of the bearings 

f. The extent of swing of the posts 9 and fo 
on the shaft is controlled by the adjusting 
screws f2 and 3. The post B is formed with 
the socket 4, in which the shanks of the drill 
housing turn; also the tap rest, or, the wheel 
dresser, may be secured by the wing set screw 5. 

in describing the drawings, the methods and 
attachments used in the process of sharpening 
the point of a drill will be first described, then 
the methods and attachments used in the process 
of sharpening a tap, and finally the devices used 
for dressing the grinding wheels. 

Figs. 3, 4, 5, and 6 illustrate the means for 
holding a drill in the quil and for locating the 
lips of the drill in proper relation to the cams 
on the quill and quill housing. The drill f is 
slipped into the spring chuck ft having spring 
fingers and held lightly in place by a slight turn 
on the tightening knob f. The chuck f is 
formed with the tapered and split end portion 
9, which engages the tapered surface 2 of the 

quill 2, and the tapered and split end portion 
22 which is engiged by the tapered surface 23 
of the threaded tightening shaft 24 to which 
the knob f is Secured. The chuck f is formed 
with the alternately spaced slots 25 and 26, and 
the ends of the chuck. are also formed with 
slots 27 and 28. This construction permits the 
fingers of the chuck to be gripped and com 
pressed at each end simultaneously, which results 
in a firm, double grip on the shank of the drill. . 
The tightening shaft 24 is adjustable in the quill 
2 by means of the threads 29, and, by turning 
the knob 8, the spring ends of the chuck f 
are compressed or expanded to grip or to free 
the drill. The quill 2 has secured thereto, by 
means of the set screw 30’ at the end opposite. 
the drill point, the cam member 30, formed with 

... oppositely located lobes or ears 3 and having 
secured in the body 32 the cam or locating pin 33. 
While the drill is still lightly held in the chuck, 

the quill 2 is placed in the bearing portion 34 
of the locator 5, and is revolved until the lips 
of the drill point are engaged in the locator but 
ton 5, (see Fig. 6), which is retained in the 
bearing portion 36 of the locator 5 with the set 
screw 36. With the drill point held by the but 
ton 35, the quill is pushed forward until the cam 
30 impinges against the pin 37, then revolved 
until pin 33 is brought into engagement with the 
pin 37. The knob 8 is then turned until the 
drill 6 is tightly gripped in the chuck. T. This 
procedure locates the drill in the quill with the 
lips of the drill point in the proper relation to 

...the cam 30. 
After the drill has been properly set in the 

quill, the quill 2, with the drill 6 gripped there 
in, is removed from the locator 5 and placed 

5 

in the pivoted bearing or housing 40, illustrated 
in Figs. 7, 8, 9, and 10. The bearing 40 is piv 
otally secured on the post 8 by means of the arm 

l, pivot bearing 42, and pivot shaft 43. The 

has mounted thereon the 

2,124,093 
axis or center line of the pivot shaft 43 inter 
Sects with the axis or center line of the radius 
to which the cutting edges of the drill point will 
be ground. The adjusting screw 44, impinging 
against the lug 45 formed. On the post 9, may be 
set to bring the axis of the housing 4 to any 
desired angle relative to the face of the grinding 
wheel 4. For grinding the cutting edges of the 
drill points, this angle is usually 59 degrees, but 
may be varied if desired. The adjusting screw 
44 has a threaded connection in the arm 4 of 
the quill housing 40, and as the screw 44 is 
threaded into the arm 4, it impinges against 
the lug 45 and forces this arm and quill bearing 
4 to swing around the pivot shaft 43, as illus 
trated by the arrow 46 in Fig. 10. The post 9 
is also formed with the extending arm 4, to 
which is secured the cam-engaging rod 48 by 
means of the clamp 49, stud 5D, and screw 49'. 
The stop lug 5, formed on the pivot bearing 42, 
co-operates with the adjusting screw 44 to hold 
the bearing 40 with its axis parallel to the face 
of the grinding wheel 4 when the wheel is being 
dressed. In this position, the stop lug 5 is in 
contact with the post 9, and prevents further 
movement of the bearing 4. This operation will 
be more fully explained later. The can mem 
ber 52 is secured to the bearing 4D by the set 
Screw 53, and is properly aligned with the bear 
ing 40 and the drill f by means of the indicator 
marks "D-D', on cam and bearing as a refer 
ence mark 52 for positioning a drill, see Fig. 9. 
The can member 52 is formed with the cam 
face 54, on which the pin 33 of the double can 
30 rides. In operation, the quill 2 is pushed 
into-the bearing 4 until the pin 33 engages the 
can face 54, the quill 2 is then revolved in a 
clockwise direction by turning the knob B, and 
the combined movements of the drill point is 
caused by.the action of the arms 3 of cam 30 
against the rod 48, and, the pin 33 against the 
can 52 will cause the drill point f’ to be ground 
With the correct angle of cutting lips and tha 
correct eccentric relief or lip clearance. 
The can 30 is held in engagement with the 

rod 48 by the spring. 43', acting on the pivot 
bearing 42. 

For large drills, a larger bearing and cam cor 
responding to the bearing 40 and the can ae 
are used. This necessitates adjustment of the 
rod 48. This adjustment is accomplished by. 
loosening the clamp 49 and moving the rod 4 
to the proper position. Indicator marks 10' 
and '20" on the top face of the clamp 49, shown 
in Fig. 7, assist in the proper location of the 
rod 48. 
The housing 40, carrying the quill 2 and drill 

6, is fed toward the grinding wheel 4 by the 
adjusting screw 2, shown in Figs. 1 and 2, and 
as the grinding wheel is worn down, the loss in 
diameter is also compensated by swinging the 
post 9 inward by the adjusting screw 2. 

After the drill point f6’ has been ground to the 
proper angle and relief against the grinding wheel 

, the quill 2 is removed from the bearing 4 and 
inserted in the bearing 55, illustrated in Figs. 11 
and 12. The bearing member 55 is formed with 
the standard 56 and slide 57. The slide portion 
57 is slidably secured in the slide bearing 58, and 
its position relative to the slide bearing 58 is regu 
lated by the adjusting screw 59. Once properly 
Set, the slide 57 is secured by the set screw 6. 
The slide bearing 58 is formed with the shank 
portion 6, which is removably secured in the 

70 

Socket f formed in the post O, by the set crew 75 
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5. The angle of the axis of the bearing 55 with 

the face of the wheel 3 may be adjusted by turn 
ing the shank 6 in the socket 8 and adjusting 
the slide 5 with the screw 59. The cam S2 is 
secured to the bearing 55 by means of the set 
screw 63. The purpose of the can is to feed the 
drill point toward the grinding wheel, in order to 
form a relieved rounded, or chamfered corner on 
the drill point 6. The can $2 is formed with 
the can face 64, on which the pin 33 rides. The 
quill 2 is inserted in the bearing 55, until the pin 
33 is engaged against the cam face 64, then the 
quill 2 is revolved by turning the knob 8. The 
grinding wheel 3 is formed with the concave 
shaped face 65, and as the drill point S' is fed 
forward and backward against and away from 
the face S5, a relieved rounded corner is formed 
at the intersection of the faces of the drill point 
and the sides of the flutes. If the Wheel 3 has a 
flat face, a chamfered corner is formed, as indi 
cated at 6', in Sigs. 13A and 14A. 
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The result of the operations above described is 
to sharpen the drill 6 with both cutting edges 66 
exactly alike as to length and having the same 
angle with the axis of the drill, as indicated at 6 
and 68 in Fig. 14. The angle of lip clearance, or 
contour of the relief Surfaces 69 and to back of 
the cutting edges is the same for both cutting 
edges. The drill has been shaped with the 
rounded corners and 2 or, chamfered corners 
A 6', 6', both exactly alike. Thus the sharpened 
drill point has been shaped to be correct accord 
ing to the best practice in every respect, and in 
addition, the rounded corners and 72 or, cham 
fered corners 6'', 6' increase the eficiency and 
life of the drill many times. 

If it is desired to thin the web of the drill point 
6', as indicated at 3 and in Fig. 13, this may 
be accomplished by the use of the tap rest, indi 
cated in Figs. 15 and 16 in cooperation with the 
grinding wheel 3'. 

gigs. 15, 16, and 17 show, the manner in which 
the machine is used for grinding taps. To grind 
the tapered end 5 of a tap 6, it is secured in the 
quill 2 with the face of one of its lands 78 in 
line with the indicator mark T on the quill 2. 
(See Fig. 5.) A collar 38, having secured there 
in the pin 33", is secured to the guill 2 in a similar 
nanner as the cam 3D and pin 33 used for drilis. 
The relief controlling cam: 9 is substituted for the 
drill cam 52, and properly placed in the housing 
8 by bringing the indicator marks TT into regis 
tration on cam and housing, shown in Fig. 15. 
ihe housing 38 is set at the proper angle with the 
grinding wheel & corresponding to the taper of 
the tap end by the adjusting screw 48, the quill 
2 inserted in the housing 33 until the pin 33 
engages the face 38 of the can 9, and the quill 
2 turned in a clockwise direction by the knob 8. 
The tap is moved in and out across the face of 
tine wheel by the can face 30, thus causing a 
correct relief, indicated at 8 in Fig. 7, to be, 
ground on the tapered faces of the lands 8. The 
can face 3 is cut with a plurality of high points 
32 equal in number to the number of lands on the 
tag to be ground. The housing is fed toward 
the grinding wheel 4 by the feed screw 2, in the 
Saziae Anaxaner as that employed for drills. 

Shea sharpening taps, the flutes 83 should be 
re-ground to provide plenty of chip room and the 
correct "hook' or rake for free cutting. For this 
operation, the tap 6 is held on the V-shaped tap 
rest 33, and fed to the narrow formed grinding 
Wheel 3' by the feed screw 3. The tap rest 88 is 
for med with the road shank 35, which is adjust 

3 
ably secured in the secket 4 of the post e by the 
set screw f5. The angle of the tap rest, relative 
to the wheel 3', may be adjusted by turning the 
shank 85 in the socket 8 to provide the correct 
hook. 

Figs. 18 and 19 illustrate the dressing device 
used for dressing the formed wheel which grinds 
the rounded corners on the drill point. A similar 
device is used for dressing the formed wheel used 
in grinding the flutes of taps. The diamond 
pointed dressing tool 36 is secured in the Swinging 
support member 3 which is formed with the 
handle 88 and shaft 89. The shaft portion 89 is 

b 

pivotally supported in the bearing portion 90 of . 
the adjustable pivot support 9. The pivot sup 
port 9 is adjustably secured in the socket member 
92 which is formed with the round shank portion 
93 and is secured thereby in the socket 4 of the 
post in a similar manner to that employed for 
securing the tap rest 76 or the slide-supporting 
member 58. The center of the pivot 89, relative 
to the wheel 3, is regulated by the indicator or 
graduation marks 94 and 95 on the socket mem 
ber 92 and the pivot-supporting member 90, 
respectively. . 
The straight faces of the wheels 3 and 6 are 

dressed with the tool illustrated in Fig. 20. The 
diamond pointed dressing tool 96 is secured in 
the reduced end portion 97 of the shaft 98. The 
shaft 98 is formed with the same diameter as 
the quill 2, and has formed at the end opposite 
the diamond point 96 the knurled knob. 99. In 
operation, the shaft 98 is substituted in the hous 
ing 46 for the quill 2. The housing () is swung 
around on its pivot 3 in the bearing 42 by the 
adjusting screw 4 until the curved stop lug 
5 engages the post 9. In this position, the axis . 
of the housing 60 is parallel with the face of the 
wheel 4. The diamond point 96 is fed toward the 
wheel 4 by the feed screw 2, and the shaft 98 is 
pushed inward and outward in the bearing 60, 
thus passing the diamond point 96 back and 
forth across the face of the wheel 3. The face 
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of wheel 3 may be dressed straight in the same 
Way. 
Thus it will be seen that I have provided a 

machine which will correctly and accurately 
sharpen both the points and rounded or cham 
fered corners of drill points and the tapered ends 
of taps, and means for dressing the grinding 
wheels employed in these operations to keep 
thern in proper condition at all times for the 
work which they are designed to accomplish. 3 

it will be observed, with reference to Figs. 
13A and 14A, that the corner portion, indicated 
at 6', is chamfered, instead of being formed 
curving or rounded, as in Figs. 13 and 14, at 
and 2. ', 
What I claim is: 
i. In a grinding machine, a grinding element, 

means for operating the same, a pivotally sup 
ported post, a pivotally supported.housing men 
ber on said post, means for rotatably support 
ing a tool to be ground, as a drill, in the hous 
ing member, means when the tool is rotated in 
the housing member for moving the tool across 
the grinding element and for simultaneously 

5. 
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3. 

65 

forming the relief on the tool point, said means 
comprising a can on the housing member, ro 
tatably secured thereon for adjustment, a part 
on the rotatable tool-supporting means engaging 
said can, an arm. on the pivotally Supported 
post and a second cam on the rotatable tool-Sup 
porting means engaging the Said arm. 
2. In a tool grinding machine, the combina fES 
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4. 
tion with a grinding element, a movably mount 
ed post, a tool-receiving housing pivotally mount 
ed On Said post, an adjustable arm. On the post, 
a tool chuck rotatably mounted in the housing, 
a Cam On the chuck engaging the arm for mov 
ing the tool to be ground across the face of the 
grinding element for imparting a relief surface 
to the tool, a second can on the housing and a 
member on said first cam engaging said second 
cam for controlling longitudinal movement of 
Said chuck. 

3. In combination in a grinding machine, a 
base member, grinding elements on the base 
member, means for operating the grinding 
means, a shaft in said base member, posts piv 
otally supported on said shaft, members for sup 
porting tools to be ground pivotally supported 
on said posts, means for positioning the tool 
supporting members in angular relation to said 
grinding elements, means for moving the posts 
toward and away from the grinding elements, 
and cam means for imparting a relief for the 
cutting edges of the tools when the tools are ro 
tated in engagement with said grinding elements. 

4. In a drill grinding machine, a grinding ele 
ment having a concave face, a post, a housing 
pivotally Supported on said post, a table slid 
ably supported in said housing, means for ad 
justably positioning said table relative to the 
axis of said post, a bearing sleeve on said table, 
a quill for holding a drill slidably and rotatably 
supported in said sleeve, a can on said sleeve, a 
Stud. On Said quill and in engagement with said 
can for imparting longitudinal movement to said 
drill when said drill is, rotated, whereby the shoul-. 
ders of the drill point will be chamfered with a 
relief angle identical with the relief angle on the 
face of the drill point. - - 

5. As a constituent mechanism of a machine 
of the type described, a drill holder comprising 
a body, an exterior cylindrical bearing surface 
free of radial projections at the forward end 
thereof to provide a bearing extending from the 
forward end toward the rear of the same, a radi 

; ally disposed cam at the rear end of the body, a 
cam follower projecting axially from the front 
face of the cam, a sleeve for receiving a drill 
adapted to be centrally positioned in the body, 
means in the body for constricting the sleeve on 
the drill and a hand wheel at the rear of the 
holder operating a screw for actuating said 
ES 

6. A drill sharpening mechanism comprising 

2,124,098. 
a grinding wheel, a support movably mounted 
adjacent thereto having a cylindrical bearing 
opening therein, a separable drill holder having 
means unitary therewith for clamping the drill 
centrally therein in a fixed position and having 
a forwardly extending cylindrical shank free of 
radial projections adjacent the forward end 
thereof and constructed and arranged to fit said 
bearing and be entered thereinto from the rear 
side, can elements on the holder adjacent the 
rear. end thereof, a cam element on the support 
and a cam element adjacent thereto for COOper-. 
ating respectively with said elements on the hold 
er for controlling axial and swinging movements 
of the drill during the grinding operation. 

7. A drill sharpening mechanism comprising a 
grinding wheel, a support movably mounted ad 
jacent thereto having a cylindrical bearing open 
ing therein, a separable drill holder having means 
unitary therewith for clamping the drill centrally 
therein in a fixed position and having a forwardly 
extending cylindrical shank free of radial projec 
tions adjacent the forward end thereof and con 
structed and arranged to fit said bearing and be 
entered thereinto from the rear side, a cam ele 
ment projecting in a transverse plane at the rear 
of the holder, a cooperating, element adjacent 
the support cooperating therewith, cooperating 
cam elements on the forward face of said first 
mentioned can element and the rear face of the 
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holder, and means at the rear of the holder for 
applying rotative movement to the same. 

8. A drill sharpening mechanism comprising a 
grinding wheel, a support movably mounted ad 
jacent thereto having a cylindrical bearing open 
ing therein, a separable drill holder having means 
unitary therewith for clamping the drill centrally 
therein in a fixed position and having a forwardly 
extending cylindrical shank free of radial pro 
jections adjacent the forward end thereof and 
constructed and arranged to fit said bearing and 
be entered thereinto from the rear side, a camele 
ment projecting in a transverse plane at the rear 
of the holder, a cooperating element adjacent the 
support cooperating therewith, cooperating cam 
elements on the forward face of Said first men 
tioned cam element and the rear face of the 
holder, and means at the rear of the holder for 
applying rotative movement to the same compris 
ing a wheel handle effective to operate the drill. 
clamping means. 

FRANK O. WELS. 
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