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My invention relates to ormdlnfr machines
and inorve nbpeu‘ﬂly to a machine for grind-
ing spiral drills. It is an object of my in-
vention to provide a madnne of this kind in
which a suitable angle of relief is obtained
without departing from a straight cutting
edge. A snfuoht cutting edge is preferabk
on account. of its unifornr distribution of
forces and uniform wear, as the output of a
drill is a function of uniforim wear.

A straight cutting edge is not obtained in
the 01(] metlﬁod in which one end of the edge

is applied to the grinding wheel at the be-_

ginning ~of the opemhon and the drill is
then turned so as to present gradually all
points of the cutting edge to the face of the
grinding wheel.  In this manner a suitable
anole of rvelief may be cbtained but the cut-
tmo edge will be curved. ;

In my machine, on the other hand, I gen-
erate a straight cutting edge by apphﬂn(r
the cutting edon to the face of the grinding
wheel for its entire length and thrmwhout
the grinding operation.

To this end I rock the support on which

the drill is carried about an axis which in-
tersects the face of the grinding wheel at
such an angle that the cuttm(r edoe 1s fully
applied to the face of the 01‘1ndlno wheel,
and T rock this axis bodﬂy about another
axis which extends in the face of the grind-
ing wheel. This axis intersects ‘the outer
end of the cutting edge and by being rocked
about the point of intersection the cutting
edge is provided with the required relief
while still applied to the face of the grind-
ing wheel throughout its length, and a
sirquht cutting edge is obtained notwith-
standing its bemcr relieved.

In a preferred “embodiment of my inven-
tion, I provide a support having a hinged
flap. The axis of the hinge makes the said
zmsz‘e with the cutting edge, the drill is car-
ried on the flap in a suitable chuck, the sup-
pou 18 carried on a bracket which is adapted
to rock about the axis which extends in the
face of the grinding wheel and intersects the
ou'tm end of the cuttino edge, and T so con-

rect the flap and the bracket by a. prefer-
(Lbly adjustable, mechanism that the brqcket
is rocked through a predetermined angle for
any angle through which the flap is Tocked
about its hinge.

In the dmwmos affixed to this specifica-
tion and founmo part
embodying my invention is illustrated dia-

theleof a machine”

grammatically by way of e‘iample In the
drawings

Fig. 1 is an elevation of the machine
viewed in the direction of the central line
of a drill inserted in its chuck,

Fig. 2 ig a section on the line
Fig. 1,

Fig. 3 is a detail showing the means for
feeding the drill towa 1‘4 the Ormdmo wheel,

TFig. T4is a diagram 1llustrat1nd the rela.
tive posmon of the several axes and central
lines of the system,

Fig. 5 is an elevation similar to Fig. 1
but viewed in 1Lhe direction of the axis about
which the drill is rocked by hand, and partly
in section along the line IV_IV in Tig. 2,

Fig. 6 is an elevation illustrating ﬂle
mechanism for imparting rocking motion
about the ‘mls in-the plane of the 01'1nd1n(r
wheel to the axis about which the drill is
rocked bodily, partly in section on the lines
V—V -and Va—Va in Fig. 1,

Fig. 7 is an end elevation of the chuck in
which the drill is secured,

Fig. 8 is an elevation Qhowm(f one of the
chuck ]aWS separately,

Fig. 9 is an axial :secmon of the grinding
wlwebi showing its mode of attachment to its
shaf

Refen"no now to the drawings, 1 is an
outer bracket which is plvo’cally carried in
the frame 2 of the machine by means of lugs
3 and 4 so that it may rock on said frame
about an axis f, as best seen in Fig. 2.
Its motion with respect to the frame is
Jimited by an abutment, not shown. 5 is
an inner bracket which is fulerumed in the
bracket 1 by means of lugs 6 and 7 and pins
which are 1nserted In corresponding lugs 8
and 9 of the bra wcket. The axis d connect-
ing these pins extends in the plane of the
01‘mdmo wheel 10 which is rotatably caxr-
ried in the frame 2 and connected with a
pull ey 11 to which rotation may be imparted
by any suitable means, not shown. The
angular relative displacement of the outer
and inner brackets 1 and 5 is limited by an
adjustable abutment 12 in a lug 13 of the
inner bracket 5 and a spring 14-holds the
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abutment engaged with the-bracket 1. A
table 15 is cast integral with the inner
bracket 5 and the Iug 13 and ex-

tends - horizontally - from “the bracket as
indicated, partly in dotted lines, in Fig.
2. On this table a support 17 is car-
ried to which a flap 18 is connected by
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a hinge pin 19. The flap 18 '"ums the
chuck 20 for the dvill 21. The axis of the
hinge is indicated at ¢ and the central line
of the drill 21 is indicated at &.

Referring now to Fig. 4, this shows dia
grammatic tlly the relative position of the
several axes and the grinding wheel 10. ¢
is the axis of the hmfre pin 19 about whicl
the drill 21 is rocked “bodi ly with its chuck
20 on the flap 18. The axis ¢ makes an
angle y with the face of the grinding wheel 10.
d 1s the axis about which the inner bL&cket
5 15 ad ‘lpted to rock in the out(“ b;wcLet 1.
It will appear from Tig. 4 that this. axis
extends in the face of the 'n‘:qfli wheel
10. The central line b of the duill makes
an angle @ with the plane of the grinding
wheel 10. The distance ¢ of the axis ¢ from
the axis ¢ is vavied in bropor tion to the
size of the drill by (l’s})t‘l("'m the kLn),)mt
on the table 15, as will be de i
order to turn the avea of the g
to better advantage the outer by acket 1 mly
be rocked about the axis f. @ is the axis of
the grinding wheel 10 which extends in
palzdlu to the axis f so that the
position of the central line & is
when the bracket 1 1is rocked abo:
axis f.

Ty will appear from the diagram that the
cutting edge of the drill 21 is applied to thﬂ
face of the grinding wheel for its entiv
length and that The axis ¢ about which Lh
edge is rocked for relieving, intersects the
outer end of the cutting bdge. The oppo-
site edge of the drill is gmund in the same
manner by reversing the chuck 20, as will be
described.

22 is a pin projecting from the lower face
of the support 17 and extending through a
slot 28 in the table 15. 24 is a nut on the
threaded end of the pin 22 by which the
support 17 may be clamped in various posi-
tions on the table 15. A V-shaped ridg
is formed on the table 15 which exte adg 1n
paralie] to the slot 23 and engages a corre-
sponding groove in the lower face of the
support 17. The relative position of the
support 17 and the table 15 is indicated by
an index 26 on the part 17 and a gmduaumn
28 on the table 15. The edge of the part
17 is baveled at 27 and a parallel beveled
face is formed on a mf 29 of the table 15.

The operative connection buwem the
flap 18 and the inner bracket 5 is effected bv
a rod 30 which is pivotally connected with
an eye 31 of the flap 18 and the arm 32 of
an angular lever by spherical knunckles 33
and 34, respectively. The lever 3 32 1s ful-
cmmed on a pin 35 which is ('uued ina
boss 36 projecting from the lug 7 at the base
of the inner bracket 5. The other arm 37
of the angular lever is slotted at 38 and this
slot 1s engaged by the spherical head 89 of
a pin 40. The pin 40 is adjustably carried
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in a slotted U-shaped holder 41 which is se-
cured to the lower lug 9 of the bracket 1
by means of a clamp 4% and a set serew 43.
Jhe pin 39 may be adjusted in the slot
of its bracket 41 and held in position by a
knurled nut 44 or any cther suitable means.

45 is an inclined face extending along one
edge of the flap 18, and 46 is & suamht edge
extendi: ng on the inner side of the 1nclmu1
face and in parallel to the edge of the flap.
A slot 47 is formed in the str uOhL edge 46
and adapted to be engaged by 311)5 48 n(‘
49 on the chuck 20 in which the drill 21.;
held.

The chuck 20 is made up from two jaws 50
and 51 each jaw comprising an inclined face
adapted to engage the inclined face 45, a
stepped parallel face adapted to engage the
mating face, and a ¥V-shaped grip 52 and 53,
1'espective1y. The jaws are extended at chﬂ
front ends so as to plo]ect from the body OL
the chuck as lndlC‘ltbd at 54 and 55 in Fig. 2.
Fach jaw is provided with a pin 56 and 57,
the pin of each jaw projecting through a
slot 58 and 59, respectively, in the other jaw.
This will ﬁppem from Fig. 2 where the pin
57 of the jaw 51 1s shown pro;ec’fmo from
the slot 58 in the jaw 50. Similarly, the pin
56 of the jaw 50 projects through the slot 59
in the mating jaw 51. ‘The pins 56 and 57
AT Arrange d 2 the rear ends of the j jaws and
a-serew 60 is secured in the front end of the
jaw 51 and engages a slot 61 in the jaw 50
so that the jaws are guided at both ends. A
spring 62 which is inserted betwcen the jib
49 of the jaw 50 engages the jaw 51, tending
to hold the jaws engaged with the drill 21
when it has been inserted between the
¥-shaped p‘uts 52 and 53. A screw 63 in
the 11b 48 of the jaw 51 serves for clamping
the jaws firmly in the relative position which
has been imparted to them, and a siof 467 ix
made in the straight-edge 46 for the head of
the screw.

In the illustrated position of the chuck,
the jaw 51 is resting on the inclined face 45
and the pin 56 of the mating jaw projects
into a curved slot 64 in the ﬂ&l) 18, A
double-armed lever 65 is arra anged below the
part 18 and adapted to rock about a fulerum
66. A pin 67 is secured in the shorter arm
of the lever 65 and projects upwards through
the.curved slot 64 so as to engage the pin 56.
By turning this lever on its fulerum 66 in
anticlockwise dirvection the chuck 20 ‘is
pushed forward toward the grinding wheel
10.

Referrving now to Fig. 9 this shows the
method of securing the grinding wheel 10 to
the shaft 68 of the pulley 11. A threaded
pin 69 projects amaﬂy from the shaft 68 and
a threaded sleeve 70 is secured on the pin
and engages the front face of the onndmv
wheel ‘with its front plate 71. An “annulus
72 is seated on the threaded portion of the

70

80

935

100

105

120

130



10

2

44

53
S

60

65

1,678

leeve 70.and adapted to exert axial pressure
on a washer 73 which may be of lead so as to
hold the grinding wheel firmly between the
parts 71 and T2. ‘

The operation of my machine isas follows:

Supposing a drill 21 to be inserted in the
chuck 20, in the position illustrated in Fig.
4, the chuck is placed on the face 45 of the
flap 18 so that its lower jaw 51 vests on the
inclined face. The chuck is held by hand so
as to engage the face of the straight-edge 40.
The pin 56 projects into the slot 64 and 1s
engaged by the pin 67 on the lever 65.

Tn order to grind the drill the operator
depresses the flap 18 by rocking it about its
hinee 19.  This motion causes the end of the
drill to Dbecome engaged under a certain
pressure with the face of the grinding wheel
10. Depression of the flap 18 will impart
rocking” motion to the inner bracket 5
through the medinm of the rod 30 and the
angular lever 82, 87. The angle through
which the inner bracket 5 is rocked about the
axis d in the bracket 1, is a function of the
angle through which the flap 18 is depressed
and of the ratio at which the motion of the
flap 18 is transmitted to the inner bracket 5,
for it will be understood that this ratio may
be varied by adjusting the pin 40 and be-

' comes 1 when the pin 40 is placed co-axially

with the pin 85, so that the motion of the
flap 18 will not influence the inner bracket
5 at all so that the point of the drill will be
around conically by rocking the flap 18 about
the axis ¢ hut will not be.relieved.

Relief is given to the grinding edges of the
dvill by rocking the bracket 5 about the axis
d through the medium of the rod 30 and the
parts connected therewith. Tt will be under-
stood that by rocking the bracket 5 about the
axis 4. as indicated by the arrow in Fig. 4,
the drill will be rocked about the outer end
of its cutting edge and the extent to which
this is effected and which may be determined
by adjusting the pin 40 with respect to the
pin 85, determines the relief.

The chuck is fed toward the wheel 10 by
means of the lever 65. When one edge has
been finished the chuck is reversed by placing
the jaw 50 on the inclined face 45 .of the
flap 18, and operating as described. '

In order to facilitate the operation of the
machine and to enable it to be adjusted
rapidly for the given size of the drill; the
drill fo be ground is inserted between the
inclined parallel face 27 of the support 17
and the corresponding face of the lug 29
at the table 15 and the corresponding chuck
is found on the graduation. Obviously the
chucks for the several sizes may.be num-
bered and the number of the chuck required
for 2 given drill may be directly read at
the graduation 28. Bach chuck is so de-
siened that the central line b of the drill is
at a distance below the axis ¢ of the hinge

&
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19 which
ness of the drill core, and the chisel-edge will
be in the proper position. :
According to my invention provision s
made for enabling 1 given chuck to be adapt-
Lo ceveral & The

zes ot a series of drills.
chiiek, when the drill is inserted, will auto-
matically assume the correct position with
respect to the axis ¢. This is effected by the

ed

inclined face 45 in combination with the
straicht-edge 46. The position of the jaw

which engages the straight-edge, that is, the
jaw 50 in Fig. 7, is held in an invariable
position for any size of drill but the other
jaw which is on the inclined face 45, the jaw
51 in Fig. 7, is displaced on the face for a
distance. which function of the drill
size so that with increasing size of the drill
the vertical distance between the axis ¢ and
the central Lne b of the drill will increase.
As the two jaws engage each other with
parallel faces each drill will be in the same
position, as far as'its cutting edges are con-
cerned. Preferably each jaw is provided
with a mark  along its central plane and
when the drill is inserted between the jaws
of the chuck, cave should be taken that its

T 0
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cutting edges are substantially parallel to.

the marks m.

In this manner, the same chuck may be
used for drills of various sizes, within com-
paratively wide limits, and the number of
chucks to be kept in stock is reduced.

Means may be provided for varying the
angle @ between the face of the grinding
wheel 10 and the central line b of the drill.
This may be effected, for instance, by divid-
ing the lug 7 of the inner bracket 5 so_that
the angular position of the bracket and the
axis of the pin 25 may be varied. Means for
this purpose arve not llustrated as they will
be obvicus to any expert.

T wigh it to be understood that I do not
desive to be limited to the exact details of
construction shown and described for obvi-
ons modifications will occur to a person
skilled in the art.

I claim:—

1. Machine for grinding spiral drills com-
prising a frame, a grinding wheel carried in
said frame, a bracket pivotally connected to
said frame, and adapted to rock about an
axis which coincides with the face of the
grinding wheel, a support for the drill to be
ground secured on said bracket and eompris-
ine a hinged flap, the axis of said hinge ex-
tendine at an angle to the face of the erind-
ing wheel, a chuck for the drill to be ground
adapted to be attached to said flap, and
mechanism connecting said hinged flap with
said bracket so as to impart rocking motion
to said bracket when said flap is® turned
shout its hinge. _ ‘

9. Machine for erinding spiral drills com-
prising a frame, a grinding wheel carried in

is at least equal to half the thick-.
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said frame, a bracket pivotally connected to
said frame, and adapted to rock about an
axis which coincides with the face of the
grinding wheel, a support for the drill to be
ground secured on sald bracket and compris-
ing a hinged flap, the axis of said hinge ex-
tending at an angle to the face of the grind-
ing wheel, a chuck for the drill to be ground
adapted to Le attached to said flap, a rod
pivotally connected with said flap, a rocking
lever fulcrumed on said bracket and pivot-
ally connected with said rod and a pin con-
nected with said frame and engaging said
lever so as to form its stationary fulerum.

- 3. Machine for grinding spiral drills com-
prising a frame, a grinding wheel carried in
said frame, a bracket pivotally connected to
said frame, and adapted to rock about an
axis which coincides with the face of the
grinding wheel, a support for the drill to
be ground secured on said bracket and com-
prising a hinged flap, the axis of said hinge
extending at an angle to the face of the
grinding wheel, a chuck for the drill to be
ground adapted to be attached to said flap, a
rod pivotally connected with said flap, a

1,678,418

rocking lever fulcrumed on said bracket and
pivotally connected with said rod, a pin con-
nected with said frame and engaging said
lever so as to form its stationary fulcrum,
and means for varying the position of said
pin with regard to the fulerum of the lever
on sald bracket.

4. Machine for grinding spiral drills com-
prising a frame, a grinding wheel carried in
said frame, a Dbracket fulcrumed on said
frame, a bracket pivotally carried in said
first-mentioned bracket so as to rock about
an axis which coincides with the face of the
grinding wheel, a support for the drill to be
ground secured on said second-mentioned
bracket and comprising a hinged flap, the
axis of said hinge extending at an angle to
the face of the grinding wheel, a chuck for
the drill to be ground adapted to be at-
tached to said flap, and mechanism connect-
ing sald hinged flap with said first-men-
tioned bracket so as to impart rocking mo-
tion to said first-mentioned bracket when
said flap is turned about its hinge.

in testimony whereof I affix my signature.

ALEXANDER ZAHRINGER.
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