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The present invention Irelates to a new or im 

proved machine for sharpening the points of 
twist drills or the like - 

in order that a diril may work under the best 
5 conditions for resisting the violent strains due 

to the pressure and torsion to which it is sub 
jected it is necessary that it cut the metal with 
a leading edge which is shaped and sharpened 
with extreme precision anditisnecesarythatthe 

10 machine destined forshaping and Sharpening the 
essential part of the diril, that is to sayits point, . 
ensure the performance of these operations with 
out the atendant having to takespecial precau 
tions and being, to this extent, a sharpening spe 

15 cialist. - 
tis knoyn, on the other hand, that the inter 

section of the tapered surfaces of the two cutting 
edges and which is situated at the apex of a twist 
dril or the like, is notonlyinoperative but, on the 

20 contrary, constitutes an obstacle to the penetra 
tion of the tool 

n fact, said intersection between the tapered 
surfaces of the two cutting edges forms the blunt 
edge of an obtulse dihedral angle which, instead 

25 of asisting the penetration of the drill into the 
metal, exerts a drag on the surface thereof at 
taining, in the case of drills of large diameter, 
almost prohibitive values. 
An object of the invention is to convert this 

30 intersecting edge into two leading and Cutting 
edges by grinding away the two apices to leave 
two incined surfaces meeting in a, single apex. 
Thatis to say, in order to obviate the dificulties 

previously met with the usual tapered surfaces 
35 obtained by present grinding methods, said 

tapered surfaces are each reduced by grinding the 
trailing edge thereofto a slope materially steeper 
than that of the original surfaces, and in a radial 
direction forming a substantiai angle with the 

40 initial blunt intersection. 
Said finishing operation is efected in two 

stages, first on one tapered surface, continuing 
until said steeper sloping surface reaches the geo 
metric center of the "drill tip, thus removing in 

45 one operation one half of said blunt edge. The 
drill is then revolved 180° around its axis, and a 
similar grinding operationis effected on the trail 
ing edge of the opposite tapered surface, until the 
geometric center of the dril tip is reached from 

50 the other side, thus renoving in a second opera 
tion the second half of saidinitial blunt edge, and 
leaving four taperedsurfaces meetingin one point 
at the geometric center of the dril tip. The drag 
on the metal dueto theinitial bluntedgeisthere 

ss by eliminated and, moreover, this operation pro 

'in so doing, the radial working face forms an 

duces two auxiliary Cutting edges, the action of 
Which is added to that of the Original kain cut 
ting edges. Thi? greaty facitates the penetra 
tion of the diril into the metal to be diriled to 
gether with the centering of thedrill, which has 5 
no further tendency to be defected allong the 
metallie Surface. vri - “ 

This second or finishing grinding operation, 
which enstres a substantial increase in the et 
ciency of the tool, may at present be efected by O 
hand, and is an operation requiring substantial 
skil * w 

The machineformingthesubject of thepresent 
invention is of the type comprising a grinding 
Wheel, meaas for truting such wheel and a chuck 5 
for carrying the drill adapted to have a cuting 
feed imparted to it by hamd operated carriage 
means and hasforits object to finish or complete 
the Sharpening of the points of twist dris by 
making it possible to eliminate, in a second or 20 
finishing grinding operation, theabove-mentioned 
blunt edge from the tip ofsaid diril with amathe 
maticaliyexact precision without the skil of the 
attendaat being considered W \, 

One of the characteristics of the invention re- 25 
Sides in the fact that the twist drill, when in the 
grindirag position, is held in such manner in the 
dril holder that its axis or center-ine ies in the 
plane of the radial working face of the grinding 
wheel, and at a substantial angle with the direc- 30 
tion in whichitis fed towards ?aidgrinding wheel; 
and, Caoreoyer, intihat the geometric center of the 
dril tip moves on a line tangent to the peripheral 
working face of the grinding Wheel. In thisman 
ner, the sharp edge produced by the intersection 35 
of the radial and peripheral working faces of the 
grinding wheel cuts into the previously formed 
tapered surface which backs one of the cutting 
edges of the drill along the axis of said dirili; and, 

auxiliary cutting edge, while the peripheral work 
ing face of Said grinding wheel cuts a bevel or 
inclined surface into the trailing edge of said 
initial tapered surface to a materiaily steeper 
slope than that of said initial tapered surface. 
Another essential characteristic of said ma 

chine lies in that truing means are provided for . 
trimming the radial and peripheral working faces 
of said grinding wheel, said radial truing means 
being adapted to trim the radial working face 
exactly in a plane passing through the-axis of the “. 
drill When the latter is set in its dril holder in 
the grinding position; and said peripheral truting 
means being adapted to trim the peripheral York 
ing face of said grinding Wheel in Such manner 55 
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as to keep the cutting edge of the grinding Wheel 
tangent to the line of travel of the geometric 
center of the drill tip. To these ends, said radial 
truling means are mounted in fixed space relation 
With respect to said drill holder, and provided 
With a trimming tool, such as a diamond, the 
Cutting edge of which lies in a plane containing 
the axis of said drill When in its holder, said plane 
being paralel at all times to that of the radial 
Working face of said grinding wheel and coincid 
ing therevith when the drill is in the grinding 
position. Furthermore, said peripheral truing 
means are so disposed that they can be fed in a, 
line paralel to the axis of rotation ofsaid grinding. 
Wheel, and in such manner as to adaptit to trim 
the peripheral grinding face to make the latter 
exactly tangent to the line of travel of the geo 
metric center of the drill tip. 
Another characteristic of this invention lies in 

that, when the grinding Wheel has been trimmed 
radially and peripherally, the working positions 
of the two diamond cutting edges of said radial 
and peripheral truing means are functions of two 
limiting and previously adjusted stops or abut 
ments, One of which stops defines simultaneously 
the plane of the trimmed radial working face of 
Said grinding wheel and of the axis of the drill 
in its drill holder; while the other stop defines 
the cylindrical working surface of the grinding 
Wheel in Such manner that it must be tangent to 
the line of travel of the geometric center of the 
drill tip. 
Thus said drill is made to follow automatically 

the Wear of the grinding wheel in such manner 
that its axis or centerline remains in a fixed po 
sition relative to the radial and peripheral work 
ing faces of said grinding wheel, without depend 
ing upon the Skill of the operator. Y 
A further characteristic of this invention lies 

in that means may be associated with said drill 
holder, for the purpose of automatically posi 
tioning Said drill axially in said holder in such 
manner that the geometric center of the drilli tip 
Will lie in a plane paralel to the axis of the 
grinding wheel and passing through the cutting 
edge of the peripheral truing tool, in order to 
cause Said diril to move With itS center always 
on a line tangent to the periphery of the grind 
ing Wheel, said positioning means being remOv 
able, once the dril has been clamped in its 
holder, in order not to be in the Way of th 
grinding operations. -. 
A stil further characteristic lies in that sai 

dril positioning means may also be made to po 
sition said diril both axially and radially, in such 
manner that the geometric center of the drill 
tip will travel in a line tangent to the periphery 
of the Wheel, and, furthermore, that the original 
blunt edge at the drill tip which it is desired to 
eliminate Will form a given predetermined angle 
with the radial working face of the grinding. 
Wheel w 

The attached drawing shows, by way of exam 
ple only, one embodiment of a machine for Sharp 
ening the points of twist drills or the like accord 
ing to the characteristics specified above, aswell 
as showing diagrams of the drill sharpened ac 

70 

75 

cording to known machines and by the machines 
according to the present invention. - 

Frig, 1 and Fig. 1A are views in elevation and 
in plan of the point of a twist drill sharpened 
in the ordinary way and having a blunt and sub 
stantially straight edge A-B formed at the apex 
of the tool, by the intersection of the tapered 
surfaces S and S. This intersection edge A-B- 
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as is known and commonly agreed, constitutes 
an obstacle to the penetration of the tool, as 
stated above, • 

Fig, 2 and Fig. 2A show also views in elevation 
and in plan of the same diril point, but after 
Sharpening On the machine forming the Subject 
of the application with the blunt edge to be 
eliminated lying in the plane of the radial work 
ing face of the grinding wheel. This operation 
produces two Cutting counter edges AO and OB, 
O representing the neutral point, said cutting 
counter edges AO and OB lying substantially 
in a straight line. w 

Fig. 3 and Fig, 3A represent two views of the 
same drill of which the sharpening operation has 
“been performed after turning the drill in such a 
way that the edge AB (Fig. 1) forms an angle 8 
with the radial working face of the grinding 
wheel, which in elevation gives a noticeable in 
clination to the cutting, edges A'O and OB” rela 
tively to the perpendicular to the axis of the 
drill, thus constituting an angle of which the 
apex is exactly at the axis of the drill in order 
to facilitate its centering and its correct pene 
tration On a simple punch mark. 

Fig. 4 is a View in elevation of the face of the 
machine. W. M. 

Fig. 5 is a lateral elevation and 
Figs. 6, 7 and 8 are three different views of 

the device for axially and radially positioning 
the twist drill in its mandrel or chuck. w 
In its preferred embodiment, the sharpening 

machine comprises a frame f at the upper part 
of Which there is mounted a grinding wheel 2 
“driven at a suitable peripheral speed. On this 
?rame there can be displaced vertically a bracket 
member 3 mounted in suitable guides and sup 
porting two movable tables 4 and 5, one pro 
vided with a Support 6 destined to receive the 
radial truing tool and the table 5 being provided 
With a Support 9 for the peripheral truing tool. 
The table 4 is operated by-means of the lever 

8 while the table 5 is controlled by the hand wheel 
?. As shown clearly by Figs. 4 and 5, the dia 
mond tool T is destined to trim the radial face 
of the grinding wheel 2 while the diamond tool 
?0 trims its peripheral face. The tvo tables 4 
and 5 are thus displaceable in perpendicular 
planes, y • 

The diamond tool T is fixed on the movable 
upper table 4 in Such a way that “its point is 
situated exactly in the plane passing through 
the axis of the drill and paralel to the radial 
face of the grinding. wheel, The point of the 
diamond tool ?0 fixed on the carriage 5 is Situ 
ated exactly in the line Of intersection of the 
plane paralel to the plane of motion of the lower 
table 5 and passing through the point of the. 
drill with the perpendicular plane passing 
through the axis of the grinding wheel. 
The upper table 4 supports the drill-carrying 

mandrel or chuck 14. inclined" relatively to the 
plane of motion of the upper table 4 and pro 
vided with a positioning abutment 2 with a 
counter point, 12'. The drill to be Sharpened is 
fixed between the jaws of the mandrel or chuck 
and may be operated through the desired angles 
of rotation by means of an operating wheel 13. 
The table 5 is provided with an abutment 15 

of which the position may be regulated by means 
of a micrometer screw. This abutment stops the 
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movement of the table at the exact point Where , 
the diamond 7 is tangential to the frontface of 
the grinding wheel A second albütment 16, 
mounted on the bracket member , limits the 75 
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4 
said grinding wheel and coinclding therevith 
during the grinding operations, means for mov 
ably supporting the Said drill holder and also 
adapted to receive truing means for trimming 
the radial working face of Said grinding Wheel 
in said plane containing the axis of Said drill 
when the latter is set in its holder, and only in 
said plane, and the said Supporting means being 
further adapted to receive truting means for 
trimming the peripheral working face of said . 
grinding Wheel perpendicularly to Said plane 
containing the axds of the drill in its holder and 
in Such manner as t0 make Said peripheral face 
tangent to the line of motion of the geometric 
center of the drill tip during the grinding opera 
tions, and the said Supporting means including 
means for movably supporting said peripheral 
truing means from said machine frame in fi:Ked 
space relation with respect to the plane of mo 
tion of the geometric center of the drill tip. 

2. A finishing twist drill grinding machine as 
hereinbefore defined comprising, in combination, 
a frame, a cylindrical grinding wheel rotatably 
mounted on, said frame, said grinding Wheel 
having radial and peripheral working faces, the 
radii of the former forming sharply defined right 
angles with the generatrices of the latter, a drill 
holder adapted to hold Said drill with its 8Xis 
lying in a movable plane at least paralel to that 
of the radial grinding face and coinciding there 
with during the grinding operations, means for 
movably supporting and guiding said drill holder 
and also adapted to receive truing means for 
trimming the radial grinding face in said plane 
çontaining the axis of the drill in its holder, 
and only in said plane, and adapted to receive 
truing means for trimming the peripheral grind 
ing face perpendicularly to said plane contain 
ing the axis of the drill in its holder and in such 
manner as to make said peripheral grinding face 
tangent to the line of motion of the geometric 
center of the drill tip during the grinding op 
erations, the said supporting and guiding means 
being further adapted to allow simultaneous par 
allel translation of said drill holder and said 
radial grinding face truting means in two direc 
tions paralel to Said radial grinding face and 
in one direction perpendicular to the same, and 
the aforementioned Supporting and guiding 
means including means for movably supporting' 
and guiding said peripheral truting means from 
said machine frame in fixed space relation with 
respect to the plane of motion of the geometric 
center of the drill tip, the said latter supporting 
and guiding means being adapted to allow si 
multaneous paralel translation of said periph 
eral truing means, of said radial truing means 
and of said drill holder in one direction paralel 
to said radial working face of said grinding Wheel 
and in one direction perpendicular to said radial 
grinding face. 
3.A finishing twist drill grinding machine as 

hereinbefore defined comprising, in combination, 
a frame, a cylindrical grinding Wheel rotatably 
mounted on said frame, said grinding Wheel hav 
ing radial and peripheral working faces, the radii 
of the former forming Sharply defined right 

tionary guideways integral with said frame, par 
ailel to said radial grinding face and perpen 
dicular to the line öf motion of the drill during 
the grinding operations, a bracket member. 
adapted to slide up and down on said guideways, 
lower guideways supported by said bracket mem 
Ber and perpendicular to Said radial grinding 
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face, a lower sliding table adapted to translate 
on said lower guideways, upper guideways Sup 
ported on said lower sliding table and paralel 
to said radial grinding face and perpendicular 
to Said stationary guideways, an upper sliding 
table adapted to translate on said upper guide 
ways, a drill holder mounted on the said upper 
sliding table and adapted to hold said drill with 
its axis in a movable plane at least paralel to 
that of the said radial grinding face and coincid 
ing therewith during the grinding operations, the 
Said upper sliding table being also adapted to re 
ceive truting means for trimming the said radial 
grinding face in said plane containing the axis 
of the drill in its holder, and only in said plane, 
and the said lower sliding table being also adapt 
ed to receive truing means for trimming the 
peripheral working face of said grinding wheel 
perpendicularly to said plane containing the axis 
of the drill in its holder and in Such manner as 
to make said peripheral working face tangent to 
the line of motion of the geometric center of the 
drill tip during the grinding operations, means 
for adjusting the position of said bracket member 
on said stationary guideways, means for moving 
said lower sliding table on its guideways into the 
grinding position and, when necessary, for trim 
ming the peripheral face of the grinding Wheel, 
and means for moving said upper sliding table 
on its guideways for the grimding operations and, 
when necessary, for trimming the radial working 
face of said grinding Wheel, y 
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4. A finishing twist drill grinding machine ac 
cording to claim 3 comprising, in addition, re 
movable abutment means for positioning the drill 
axially in its holder in Such manner as to locate 
the geometric center of the drill tip at a given 
predetermined distance above Said upper Sliding 
table. 

5. A finishing twist drill grinding machine ac 
cording to claim 3 comprising, in addition, re 
mOvable abutment means ?or positioning the drill 
axially and radially in its holder in Such manner 
as to locate the geometric center of the drill tip 
at a given predetermined distance above said 
upper sliding table and to set the blunt edge of 
the drill tip at a given predetermined angle with 
the radial working face of the grinding wheel. 

6. A finishing twist drill grinding machine ac 
cording to claim 3 comprising, in addition, re 
movable abutment means for positioning the drill 
axially and radially in its holder in Such manner 
as to locate the geometric center of the drill tip 
at a given predetermined distance above said up 
per sliding table and to set the blunt edge of 
the drill tip at a given predetermined angle with 
the radial working face of the grinding wheel, 
and means associated with said drill positioning 
means adapted to ensure the locking of said pOsi 
tioning means in a given position, in order to al 
low a number of drills to be sharpened unde 
identical conditions. 

7. A finishing twist drill grinding machine ac 
cording to claim 3 in which said drill holder com 
prises means for revolving said drill around its 
own axis between grinding operations, Without 
it being necessary to loosen the drill gripping 
means, orto displace the drill axially, or to move 
its axis with respect to the g?cinding Wheel. 

8. Afinishing twist drill grinding machine ac 
cording to claim 3 comprising micrometrically 
adjustable stop means associated with said lower 
sliding table in such manner as to limit the travel 
of said lower table in the direction of the grind 
ing Wheel to that position in which the plane con 
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tip during the grinding operations, a 19 
grinding wheel truting means, and a sup 

dirili 
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taining the axis of the twist dril in its holder truding means, 
coincides with that of the radial working face of means 
the grinding Wheel, and micrometricaly-adjust- means 
able stop means associated with said bracket 

S member in such manner as to limit the 
the 

posi 
dril tip 
truding 

member 
to 

a grinding Wheel 

###### ##### ?i?i 
S0 pointed tip on the said end 


