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1

In the drilling of relatively small holes in
diamonds or other material to form dies such as
are used in the processing of wire, it.is impor-
tant to grind or hone the drilling point frequently.

The primary object of the present invention is
to provide an effective honing device mounted on
the frame of such fine die drilling machine and
out of the region of drilling action but movable
for action whenever desired to dress the point
of the drill without requiring its removal from
the drill spindle.

A further object is to enable the ready adjust-
ment of the angle of the hone with reference to
the drill axis and to limit the approach of the
hone to such axis, S0 that the drill may be prop-
erly dressed.

Another object is to enable the ready manual
manipulation of the positioned hone transversely
of the drill point as the same is rotated.

The above outlined objects and the means for
accomplishing the same will be more apparent
from the following detailed description of a pre-
ferred embodiment of the invention illustrated in
the drawings.

In the drawings, Fig 1 is a front elevation of
a fine die drilling machine equipped with our
honing device; Fig. 2 is a plan of the machine;
Fig. 3 is a sectional side elevation on a larger

scale of a work holder and a diamond supported

thereby for drilling; Figs. 4 and 5 are views simi-
lar to Figs. 1 and 2, respectively, but illustrating
- the honing device detached from the drilling
apparatus, the scale being larger than that of
Figs. 1 and 2; Fig. 6 is a view ‘'on the same scale
as Figs. 3 and ‘4 looking at the right hand side
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of the honing device; Figs. 7 and 8 are cross

sections, as indicated by the correspondingly
numbered lines on Fig. 6.

To set out a proper background for our inven-
tion, we will first describe briefly the drilling ma-
chine shown in Figs. 1 and 2. We have there
shown a suitable frame having a horizontal top
plate 10 and two horizontal lower plates 1. Ro-
tatably carried by these lower plates is a vertical
spindle (2 carrying a table 13 which carries a
suitable work fixing for the die, such fixture be-
ing Indicated at A in Fig. 3.

Mounted on the top frame plate 0 we have
shown a housing 20 in which is journaled a verti-
cally movable spindle 2i. We have indicated
at 22 a pinion splined on this spindle and mesh-
ing with an idler gear 25 which meshes with a
driving gear 26 on a spindle 27, shown as driven
by a belt 28. 29 indicates the drill, held suitably
chucked in the spindle and thus constantly ro-
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tated by the belt 28. The table 13 is 1otated in
the opposite direction to the drill and at a slower
speed, as by a suitable driving belt mdlcated
at 14.

A suitable foxm of work holder A, adapted to be
mounted on the table {3, is illustrated in Fig. 3,
and is shown  as carrying a.diamond a to be
drilled.

" The drill spmdle with its drill is reciprocated
during its rotation by mechanism indicated in
Pig. 1. 'Thus, we have shown a collar 30 on the
drill spindle resting on a lever 3f which has a
boss on its underside resting on a crown cam {2

‘mounted on the hub of a gear 33 which meshes

with an elongated driving pinion 35 on an arbor
36. This arbor is connectéd by a driving belt 38
to the shaft 27 heretofore mentioned.

It results from the mechanism indicated that
the rotating shaft 27 rotates the cam 32 and this
reciprocates the spindle, the lever moving it up-

‘wardly and gravity downwardly.

The downward movement of the dnll may be
controlled by a suitable micrometer adjustment. :
As shown, this -movement is limited by the- hub
of the gear 33 abutting a vertically slidable pin’
40 mounted in a frame plate 4i. The lower end
of this pin is carried by a bar 42 in which is
journaled the lower end of a micrometer screw
43 which may thus move the pin up and down
and set it to give the desired approach of the
die to the work.

The honing device of the pleoent invention,
when utilized for such a drill and spindle as above
described, has a supporting bracket 50 adjustably
mounted on the top frame plate 10. . This bracket
rests on a cylindrical fulcrum &1, which may
readily be a short piece of tube, and is locked
in position by bolts 52 and 53 mounted in the
top frame plate (0 of the machine and catrying
nuts 54 and 55. By loosening one nut and tight-
ening the other the bracket is rocked in one.di-
rection or the other and held firmly in position.

The bracket 50 has a portion 56 at an oblique
angle to the drill spindle, and mounted in the
portion is a rod 60 extending through a block
81 which is thus swiveled to the bracket. As
shown the rod extends through the bracket and
has a head at its upper end, while below the block
it has a suitable stop, as, for instance. a washer
63 engaging the underside of the block and the
pin #4 positioning the washer. The block is thus
held snugly against the underside of the bracket
and is swiveled thereto.

The block 61 has a shallow groove formed in
one face thereof in which is slidably mounted a
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flat bar 10 which forms the hone holder. This
bar is held in place by a plate 66 secured to the
block. Mounted on the hone holder 70 is a clip

11 secured to the holder by a screw 12, the clip-

and-bar being adapted to have the hone 80
clamped between them, the hone thus projecting
forwardly from the holder. = - - L

The supporting bracket 50 ‘has downwardly
projecting ear 858, :n which 'is mounted a set
screw-59 bearing against an ear 69 on the block
61. This ear and the set screw it abuts, being

on the opposite side of the pivot from the hone -
80, form an adjustable stop limiting the move-

ment of the hone toward the driil.

Justment of the bracket 50 controls the _
the hone to the drill and thus these two adjust-
' ments enable the hone to be presented to the

The ad-

drill with the desired limit of approach and at

the desired angle, I
In normal operation of the drill, the hone and
the hone carrier are swung out of the way to a
position indicated by broken lines in Figs. 1 and
2.- Whenever: it is desired, however, to hone the
- drill; the carrier and hone are simply swung into
‘the position .indicated in full lines in Figs. 1-and
~ 4 and bhone is then manually manipulated back
-and forth bv sliding its carrier in the positioned
block 61 as the drill is rotated. This enables the
" ready dressing of the drill in a very accurate
" manner without:requiring its removal from the
machine, - -

It will be seen that the honé may be reinoved
from" the carrier whenever “desired by merely
loosening the clamping screw, ' This enables the
hone to be dressed from time to time so that it
will present an absolute true surface to the drill.

The device of the.present invention contrib-
utes greatly to the accuracy of the drilling op-

eration over the old method of Temoving the.

drill and honing it by hand. ‘In precision op-
erations to ten thousandths of ian inch, or even
thousandths, it is very desirable not to disturp the
drill “in ‘its-spindle, or the spindle in the ma-
chine, as a revlacement of the parts may bring
. them:into slightly different position. Moreover,
hand honing of the removed drill is very likely to

cause greater treatment on one portion of the-

drill point than ‘on the other. ' Accordingly, by
holding the drill with a hone al a definite angle
and a definite limited approach to the axis, we
are able to do the necessary honing with an ac-
curacy far greater than formerly. , '

In addition to the accuracy of honing provided
by our device, ‘there is the great advantage of
saving-in the time required for the removal of
the drill and its subsequent honing. Moreover
by having the honing device ready at hand for
instant operation the operator will naturally
hone the drill with greater frequency than here-
tofore and thus maintain it sharper, than if it
was necessary to remove it each time, resulting
in the drilling of 3 more accurate hole in the die.

We claim: :

-1. The combination with a support of a bracket
mounted on a fulcrum of the support, a pair of
threaded members engaging the bracket on op-
nosite sides of the fulcrum to position the brack-
et, a block pivoted to the bracket, a bar slidably
- mounted in the block, and a hodne mounted on

the bar. R

2. The combination with a support, a bracket
mounted on a fulcrum on the support, threaded

angle of

4

members engaging the bracket on opposite sides

. of the fulcrum whereby the bracket may be

‘machine, a rotary

10

rocked, a block swiveled to the bracket, a bar
slidably mounted on the block extending trans-
versely of the block, a hone, and a clamp for
holding the hone to the bar.

3. The ‘combination with a frame of a drilling
spindle carried thereby and
carrying a drill, a work holder opposite the dril],
a bracket adjustably secured to the frame of the
machine and having a portion projecting at an
oblique angle to the axis of the drill, a block

swiveled to such oblique portion of the bracket,

" a slide mounted. in the block extending trans-
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versely thereof, means for clamping 2 hone on
the slide with the face of the hone at an oblique
angle to the axis of the drill, means for swinging
the bracket on the frame to change the angle of
the hone to the drill, and means for limiting the
swinging of the block on the bracket to limit the
presentation of the hone to the drill. ;

* 4. In a fine die drilling machine, the combing-
tion of a frame, a rotary spindle carried thereby,
2 needle drill carried’ by the spindle, a grinding
device mounted on the frame of the machine,
the mounting comprising an adjustable bracket
carrying a guideway lying parallel to g tangent
to the drill and a reciprocable siide in said guide-
way carrying a hone having its face in engage-
ment with the drill during the reciprocation of
the slide, and means for adjusting the guideway
with ‘reference to the bracket to limit the ap-
proach of said hone %o the drill.

8. The combination of a work table, a spindle
normal thereto adapted to. carry a drill in axial
alignment with the spindle, a hone, g slidable
carrier therefor shiftable bodily into and_ out of
the region between the table and spindie and re-
ciprocable in said region'in a path substantially
tangent to the periphery of the drill, and means
for tipping the carrier to change the angle of
presentation of the hone to the drill. _ ‘

6. The combination of g frame carrying g ro-
tary drill, a bracket mounted on the frame, g
block pivotally connected to the bracket, a hone
holder slidably mounted in the block and adapt-
ed to be swung to and from active position and
reciprocated when in active positicn with the
hone in engagement with the drill, means for
adjusting the position of the bracket to change
the angle of the hone to the drill, and means for
adjustably limiting the position of the block on
the bracket.

FRED CROSSMAN.
EARL A. SOUTHAM.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
1,419,140 " Hutchinson ...______ June 13, 1922
1,736.167  Norten __._________ Nov. 19, 1929
1913771 Rice . ___.______ June 13, 1933
2,329,191 Favini ___________ Sept. 14, 1943
1,894,807 Wiedmann _.._____ Jan. 17, 1933
1,349.009 Silberstang ._______ Aug, 10, 1920
1.510,764 Causey ..o Oct. 7, 1924
2,332,609 Simons .. __.___ Oct. 26, 1943
1,478,563 Gundlach . ____ Dec. 25, 1923



