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1o all whom it may concern:
Be it known that I, GEorc BENICKE, a
-subject of the German Emperor, and a resi-
- dent of Offenbach-on-the-Main, Germany,
5 .haye invented a new and useful Twist-Drill-
Grinding Apparatus, of which the following

is a specification. A :
By means of the apparatus illustrated in
the accompanying drawings twist-drills may
10 be automatically ground in a manner similar
- to that effected’ by hand with the aid of the
grdmary known twist-drill-grinding appara-

us. . :

: Advantages to be derived in the use of my
+15 apparatus are that the angle to which the
point or lips of the drill are ground, as well as
the amount of the ‘“backing,” may be regu-
- lated while the grinding is being effected. I
um aware that there are apparatus which are

ained, but in their construction, as well as in
heir_operation, they differ essentially from

e. : : . :
It the accompanying drawings, Figure 1 is
 side. elevation of my apparatus. Fig.2isa
- plan view showing & drill adjusted ready for
the commencement of theigrinding operation,
one of its cutting edges or lips being shown
applied to the grinding-wheel. Fig. 3 is a
30 plan view showing the drill at the end of its
... circular movement. Fig. £ is a cross-section
--on.line @ b of Fig. 1. Fig. 5is a longitudinal
+section on line ¢ d of Fig. 2, and Fig. 6 is a lon-
- ~gitudinal section of the drill-holder on line ¢ f
35 of%:‘ig. 2.- : »
- The construction and operation of the ap-
paratus are as follows: . :
~ By means of a pulley 1 rotary motion is
imparted to & shaigc) 2 and consequently also
40 to toothed cone-wheels 3 and 4, which are
slidable thereon, Figs. 1 and 5. Both the
wheels 3 and 4 are provided with slidable
sleeves, which are rotatably carried in bear-
. ines 5 6, which latter are fixed or screwed to
45 two superposed - supporting-plates 7 8, the
+  bearing 5 to the lower plate 7 and the bearing
. 6 to the upper plate 8. The supporting-plate
7 is provided with a screwed spindle 34,
. whereby it may be moved in a horizontal di-
50 rection, Fig. 4, and the plate 8, which is not
- .provided with such a screwed spindle, is also
adapted to be moved in a horizontal direc-

intended to enable these advantages to be at-'

tion and is provided with springs 23 24, which
tend to draw said plate rearwardly. The
plate 8 is provided with a spindle 10, on
which, and supported by the plate8, an arm 9,
carrying the drill support or holder, is pivot-
ally mounted. .

The spindle 10 has its bearing in the plate
8, and also in the plate or equivalent whereby
the bearing 6 is fixed to said plate 8, and on
said spindle 10 two wheels are mounted, on
the lower end & conical toothed whee} 11, and
on the upper part a toothed wheel 12, Fig. 5.
The wheel 12 is situated within a recess
formed in the boss of the arm 9 and serves to
transmit the rotary motion of the latter to
wheels 13 and 14, also carried in recesses,
Fig. 6. The wheel 14 is keyed. on a spindle
15, carried by an enlargement on the arm 9,
and said spindle also carries at its upper end
a cone-pinion._ 16. This pinion 16 drives a
toothed wheel 17, which is fixed on the drill-
holder 18 and serves to rotate the latter. In
the center of the drill-holdér 18 the drill 36 is

fixed in any suitable known manner, the ar--

rangement being such that said drill will be
rotated with the holder, whether either the
plate 7 or 8 is moved or whether the arm 9 is
rotated about the spindle 10.

The cone-pinion 3 gears with and rotates a
cone-wheel 19, which is mounted on a spindle
20, Fig. 5. The spindle 20 is rotatably car-
ried by the plate 7, and its upper end is pro-
vided with a disk or'the like having.a pin 21
eccentrically mounted thereon. This pin en-
gages in a slot in a plate 22, so that by the ro-
tation of the spindle 20 said plate will be re-
ciprocated backward and forward. The
plate 22 is slidable on the plate §, ¥ig. 5, and
the plate 8 will be drawn or pulled rearwardly
by the springs 23 24 until a roller 25 comes in
contact wit
plate 26 is rotatably mounted on a bolt 27,
which is fixed on*the supporting-plate 7.
Further, the plate 26 rests against a regula-
tor-screw 28, by means of which said plate
may be adjusted. The screw 28 is carried by
a horn 29, alsofixed on the plate7,Fig.5. At

| one side on the plate 22, Fig. 2, there is a Iu

or equivalent 30, through which a sécon
regulating-screw 31 passes. Against this
screw 31 the enlarged part of the arm 9 is

-drawn by means of a spiral spring 32, said
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‘arm, as already stated, being rotatable on the

spindle 10. By means of the screw 31 the

_angle of the arm 9 relatively to the face of the

grinding-wheel 33 is regulated.

The- grinding is effected in the followin
manner: The drill is slowly rotated aroun
1ts axis while it is held at an angle to the
grinding-disk, about as shown in Fig. 2.
The spindle 20, together with its eccentric-
pin 21, is simultaneously rotated, the rela-

". tive proportion of the wheels which rotate

1

20

.25

.30

35

this spindle being such that when the drill
makes one revolution the spindle 20 and its
pin 21 have made two revolutions. In Fig.
2 the drill, as already stated, is shown a§-
justed for the commencement of the grind-
Ing operation. By the rotation of the pin 21
the plate 22 is moved so that the regulator-
screw 31 partly rotates the arm 9 around its
spindle 10. By reason of the movement of
the plate 22 the springs 23 24 are enabled to
draw the plate 8, together with the drill-
holder, to some extent in a rearward direc-
tion, so that the roller 25 is always in con-
tact with the sloping or angular edge of the

plate 26, whereby the angle of the drill rela- |

tively to the grinding-disk is so changed as to
cause the necessary ‘“backing”’ to be effected.
When the eccentrically - placed pin 21 has
made half a revolution, the axis of the drill

‘will have been moved from the position ¢ f

(shown in Fig. 2) to that indicated by the
line ¢ h, the drili itself having rotated to the
position shown in Fig. 3. 1t will thus be
seen that the surface ground on the half of
the drill is of spiral form, the cutting edge be-

- ing ground to an angle which the line ¢ f

40
45

- o

.makes with. the face o

the grinding-disk, and
this angle, as the drill slowly rotates, is grad-

ually altered until at the end of the grinding
stroke the axis of the drill will make an angle,

(indicated by the line ¢ &,) as shown in Fig.
3, with the face of said disk. The various
angles, or rather this constant change in the
angle from ¢ f to ¢ h, is essential to insure a
Froper ,cuttin%' action .of the drill. The
ength of the slot in the plate 22 is such that
when the position shown in Fig. 3 is reached
the pin 21 will prevent the springs 23 24 mov-
ing said plate further. The pin 21 by mov-
ing the plate 22 also moves the plate 8,-fo-
%ether with the drill-holder and drill, away

rom the grinding-disk and also the roller 25 |

- from the plate 26. This continues until the
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drill has made a further quarter of a revolu-
tion, and the pin 21 consequently_ a half-revo-

_ lution. After this the grinding of the other:
- balf of the drill, or the other cutting edge,

will be effected in the manner already de-
scribed. . c
It will be seen that the screws 28 and 31

~ are of considerable importance to the proper

- grinding of the drill. ¢
. serews, by causing the angle of the sloping |
65

The former of these

side of the plate 26 to be changed, deter-

821,849

mines the amount of the backing, and the -

latter, 31, determines the angle to which the
cutting edge, relatively to the axis of the
drill, will be ground. Both screws are-ad-
justable while the grinding is proceeding.

70 -

Further, by reason of the cutting end of the: ...

drill being pressed against the grinding-disk

by the spring 32 the said end may, by merely
pushing against the free end of the arm 9; be

moved away from the grinding-disk to per-

mit its being inspected.

Having now i};:llly described my said in-
vention and in what manner the same is to
be performed, what I claim, and desire to se-
cure by Letters Patent, is— ‘

1. In a device of the class described a
grinding-wheel, means for rotating the grind-
mg-wheel, a drill-holder, means for securing
the drill in’ the holder, means for yieldingly
forcing the drili-holder toward the grinding-
wheel so as to keep the drill in contact there-
with, means for rotating the drill-holder and
means for vibrating the drill-holder on an
axis at an angle to the axis of the grinding-
wheel. : , ' ‘

2. In a device of the class described a
grinding-wheel means for rotating the grind=

75
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img-wheel, a drill-holder, means for securing -

the drill in the holder, means for yieldingly
forcing the drill-holder toward the grinding-
wheel so as to keep the drill in contact there-
with, means for automatically rotating the
drill-holder, and means for automatically vi-

brating the drill-holder on an axis at an angle. - -

to the axis of the grinding-wheel. ~ .
3. In a device of the class described, a
grinding-wheel, means for rotating the grind-

95
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ing-wheel, a drill-holder means for securing -

the drill in the holder, means for yieldingly
forcing the drill-holder towaid the grinding-

103

wheel 50 as to keep the drill in contact there- -

with and means for automatically shifting
the axis of the drill during the grinding. -

4. In a device of the class describéd, 8

grinding-wheel, means for rotating the grind-
mg-wheel, a drill-holder means for securing
the drill in the holder, means for yieldingly
forcing the drill-holder toward the grinding-
wheel so as to keep the drill in contact there-
with and means for automatically shifting
the angle of inclination of the drill and for ro-
tating the same during grinding. . :

5. In a device of the class described a
grinding-wheel means for rotating the grind-

‘1ng-wheel, a drill-holder means for securing

110

I15

120

the drill in the holder, means for yieldingly -

forcing the drill-holder toward the grinding-
wheel so as to keep the drill in contact there-

with, means for rotating ‘the drill-holder,

means for vibrating the drill-holder.on an

_axis at an angle to the axis of the grinding-

125 .

wheel, and means for regulating the distanee

traversed by the drill-point.
6. In a device of the class deseribed a
grinding-wheel, means for rotating the grind-

130
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ing-wheel, a drill-holder, means for securing
the drill in the holder, means for yieldingly
forcing the drill-holder toward the grinding-
wheel 50 as to keep the drill in contact there-
with, means for automatically rotating the
drill-holder, means for automatically vibrat-
ing the drill-holder on an axis at an angle to
the axis of the grinding-wheel, and means for
regulating the distance traversed by the
drill-point. '

7. In a device of the class described, a
grinding-wheel, means for rotating the grind-
ing-wheel, a drill-holder means for securing
the drill in-the holder, means for yieldingly
forcing the drill-holder toward the grinding-
wheel so as to keep the drill in contact there-
with, means for automatically shifting the
axis of the drill during the grinding, and
means for regulating the distance traversed
by the drill-point.

8. In a device of the class described, a
grinding-wheel, means for rotating the grind-
ing-wheel, a drill-holder means for securing

a8

the drill in the holder, means for yieldingly

forcing the drill-holder toward the grinding--25

wheel so as to keep the drill in contact there-
with, means for automatically shifting the

‘angle of inclination of the drill and for rotat-

ing the same during grinding, and means for
regulating the distance traversed by the 30
drill-point. o

9. In a device of the class described, a sup-
port, a sliding plate, means for normally fore- -
ing the sliding plate toward the grinding-

wheel, a vibrating lever carried by the sliding 35 -

late, a drill-holder carried by the vibrating
ever, and means for vibrating the lever and
rotating the drill-holder during the grinding
operation. , ,
In testimony whereof I have hereunto set 40
my hand in presence of two witnesses.

_GEORG BENICKE.

Witnesses:
KarL BROCKMANN,
JEAN GRUND.



