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The present invention relates to improvements
in drill chip breakers, and has particular refer-
ence to a breaker adapted to be interposed in the
rotary drive for the drill, and operable approxi-
mately once in each drill rotation to relieve mo-
mentarily over a minor portion of said rotation
the axial feed pressure on the drill, whereby to
permit the latter to idle or to retract out of nor-
mal position for the purpose of severing a previ-
ously formed chip curl.

One of the objects of the invention is to provide
a drill chip breaker which is unusually simple in
construction, highly resistant to wear, and effi-
cient and reliable in operation.

Another object is to provide g drill chip breaker
in which the driven element carrying the drill
is supported therein for rotation and axial move-
ment, and has a positive slot and tang rotary
driving connection with the power drive element.

A further object is to provide a drill chip
breaker in which a plurality of levers revoluble
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with the drive element are arranged for coac- -

tion with an encircling cam to impart a cen-
tralized balanced axial thrust sustaining the
driven element against the cutting reaction on
the drill, the cam having a like number of drop
grooves coacting respectively with the levers to
oscillate them simultaneocusly once over a minor
portion of each revolution whereby temporarily
to relieve the axial thrust on the driven ele-
ment.

Anocther object is to provide a drili chip breaker
in which the cam actuated levers are arranged
to act against opposite ends of an equalizing bar
extending through a diametrical slot in the driven
element and having a central transverse rocker
edge engaging the bottom of the slot across the
axis of rotation.

Further objects and advantages will become
apparent as the description proceeds.

In the accompanying drawings:

Figure 1 is a side elevational view of a drill
chip breaker embodying the features of the pres-
ent invention;

Fig. 2 is a plan view of the drill chip breaker;

Fig. 3 is a fragmentary axial sectional view
taken along the line 3—3 of Fig. 2;

Fig. 4 is a fragmentary sectional view taken
along line 4—4 of Fig. 3;

Fig. 5 is a view similar to Fig. 3 but illustrating
the rotary elements in side elevation;

Fig. 6 is a transverse sectional view taken along
line 6—§6 of Fig. b, and illustrating the cam in
plan.
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Fig. 7 is an enlarged section of the cam with
one of the followers in engagement therewith.

Referring more particularly to the drawings,
the chip breaker, constituting the exemplary em-
bodiment of the invention, comprises an outer
casing 10 having a body section {1 and a flanged
cover section {2 secured together in assembled
relation by means of bolts 13. Extending rotat-
ably through a sleeve bushing 14 fixed in a central
or axial opening 15 in the cover section (2 is
a rotary drive element 1§ adapted for connection

‘with and support from a spindle or quill {7 in-

corporated in a transmission head (not shown).
In the present instance, the drive element 6 has
an externally tapered shank 18 adapted to be re-
movably inserted in a complemental axial socket
18 in the end of the spindle {7, and is provided
at the extreme end with a diametrical driving
tang 20. It will be understood that the spindle
17 may be supported within the head for rotary
drive and for axial feed therein or therewith,

The sleeve bushing 14 is formed at the inner
end with a peripheral flange 21 seated within an
annular groove 22 in the inner face of the cover
section 12, An cil cup 23 is threaded into one
side of the cover section 12, and is connected
through a passage 24 to the exposed innermost
face of the flange 21, and through a branch pas-
sage 25 to a labyrinth groove 26 in the shaft por-
1‘5140n of the drive element 16 within the bushing

Extending rotatably and slidably through a
sleeve bushing 27 fixed in a centra] or axial open-
ing 28 in the outer end of the body section {1 of
the casing 10 is a driven element 28 adapted to
support a rotary cutting tool, such as a drill 30,
in axial relation. The driven element 29 may be
of any suitable character depending on the man-
ner in which the tool 38 is to be supported, and
in the present instance is shown as supporting
a drill chuck 31 on the outer end. The inner end
of the bushing 27T is formed with an outside pe-
ripheral flange 32 which seats positively against
the inner face of the contiguous end wall of the
body section {1, and which is disposed as a stop
abutment for engagement by an enlargement or
peripheral flange or rib 23 constituting a stop
shoulder on the inner end of the driven element
29,

The drive and driven shaft elements 16 and 29
are axially aligned, and are interconnected with-
in the casing 19 for positive joint rotation and
for relative axial sliding movement. More par-
ticularly, the driven shaft or element 29 is pro-
vided with an inward cylindrical axial extension
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34 which is fattened at opposite sides, as indi-
cated at 35, to define a diametrical tang, and the
extreme inner end of the drive element I6 is
formed with a diametrical slot 36 of rectangular
cross-section complemental to and slidably re-
ceiving the tang.

The casing 10 houses a mechanism operable
automatically, as an incident to-the rctation of
the drive element 16 relative thereto, to exert
an outward thrust normally maintaining the drive
element 29 in projected cutting position, and to:
relieve said thrust temporarily over a minor por-
tion of each rotation whereby to permit a dwell
or slight retraction of the element sufficient to..
sever the chip formed as a curl. by.the tool 30:
during substantially the preceding portion of
each rotation. In the present embodiment of the
invention, the inner end portion of the drive ele-
ment is peripherally enlarged to constitute. a
spider 37 which supports and revolves a plurality
of levers 38 coacting with an encircling cam ele-
ment 39, and acting. on the driven element. 28
outwardly in an axial direction. Preferably, two
levers 38, located in diametrically opposite rela-
tion are provided so as to obtain a balanced cen-
tralized thrust, and each is of bell-crank type
pivoted on a pin 40 within a longitudinal slot 41
in the spider 37. Each lever 38 has a relatively
long arm 42 extending longitudinally of the slot
4i, and carrying at its end a follower roller 43
for engagement with the cam element 39, and
a relatively short transverse arm or heel 44.ar-
ranged to coact with the driven shaft element 29.

To insure that the normally balanced thrust
jointly applied by the two levers.38 will be abso-
lutely equalized axially of the driven element 29,
the inwardly extending radial arms #44. are: dis-
posed in engagement with opposite ends of a.
transverse equalizing bar 45 extending through
5 diametrical slot 46 in the extension 34. The
slot 88 traverses.the flatted sides 35 of the ex-
tension 34, and preferably is rectangular in cross-
section and in side engagement with the bar 45.
The lower or outermost longitudinal edge of the
bar 45.is of a wide V-shaped form.to provide a
transverse rocker edge 47 in direct central bear-
ing engagement with. the bottom. surface of the
slot 46 across the axis of the driven element. 29.
Preferably, the outer ends of the bar 45 are
notched in the top surface, indicated at 48, to.
receive the ends of the arms 44 and thereby in-
sure that the bar will be maintained in. centered
position.

The cam element 39 is held against rotation,
and, to this end, is secured rigidly within. the
casing 18, which in turn is held against rotation
by means of an arm 49 projecting externally
therefrom for engagement with. a suitable fixed
obstruction (not shown). Also, the casing (0 is
in effect supported in axially suspended relation.
from the drive element i6 through engagement
of the flange 21 with the spider 37. Preferably,
a bhearing washer 50 is interposed between the
flange 21 and the spider 37.

The cam element 39 is seated within comple-
mentary grooves 51 in the confacting edge sur-
faces of the casing sections il and {2 concen--
trically about the axis of the elements 16.and 29,
and is rigidly clamped between said sections,
When adapted for coaction with two levers 38,
it is formed with an. inner peripheral:cam face
52 having two short drop grooves 53 and 54 at
diametrically opposite-points.
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It - will he.under- -

stood that the followers 43 are normally in:roll-. -

ing contact with the cam face 52, and that the

75,

levers will be oscillated as the followers move into
and out of the grooves 53 and 54 to permit axial
retraction of the driven shaft element 28, and
after a short period to return the latter to nor-
mal cutting position. Also formed in the inner
surface of the annular cam element 39 and at
opposite sides of the cam face 52, respectively, are
two integral shroud rings.55 and 56:having inner
peripheral holdout faces of substantially the same
diameter as the cam face 52 for preventing each
of the followers 43 from entering more than one
of the drop grooves 53 and 54 per revolution.
Thus, the followers 43 are staggered or offset lon-
gitudinally. of the axis of the cam element 39 so
that one of the followers will contact the cam
face 52 and the face of the upper shroud ring, and
the other of the followers will similarly contact
the cam face and the inner surface of the lower
shroud ring 56. The shroud rings 55 and 56 are
formed in the holdout faces respectively with
single elearance grooves 57 and 58 diametrically
apart, and registering respectively with the drop
grooves 53 and 54 in the cam face 52. As a con-
sequence, the groove 51 will permit the upper-
most. follower roller 43. to enter the drop groove
53, and the diametrically opposite groove 58 will
simultaneously . permit the. lowermost roller to
enter the drop groove.54. It will thus be evident
that while the cam face is formed with two drop
grooves to accommodate the two levers, the levers
will be oscillated simultaneously and but once in
each.revolution.. Preferably, the shroud rings 55
and- 5% are separated from the intermediate cam
face 52 by two inner peripheral grooves 59. Axial
displacement of the follower rollers 43 may he
conveniently obtained by providing rollers of: like
construction. each with a. reduced hub portion,
and by mounting the rollers respectively in re-
versed position on the shaft ends of associated
lever arms 42.

It will be evident that I have produced a new
and improved. drill chip breaker which is ex-
tremely simple and inexpensive in construction.
The drill shifting levers 38 are symmetrically ar-
ranged with reference to the axis of revolution;
and coact with the cam. element 39 for simul-
taneous oscillation to maintain an outward thrust
on the driven shaft element 29 during most of
each revolution, and to relieve the thrust over a
minor portion of each revolution. Through the
medium of the equalizing bar 45, the thrust is
centered on the axis and accurately balanced at
all. times regardless.of the difference in effective
lengths of the lever arms 42, and regardless of
any mechanical aberrations in the construction.
The tang 34 and the slot 36 afford.a simple and.
positive rotary drive connection between the
drive and driven shaft elements 16 and 29, and
at the same time permit free axial reciprocation
of the latter under the control of the cam element
39 into and out of the normal cutting position
which is determined by engagement of the shoul-
der 33 with the flange 32 on the bushing 27.

I claim as my invention:

1. A drill chip breaker comprising, in com-
bination, a casing having sleeve bearings fixed
in and opening to opposite ends thereof, a drive
shaft element journalled in one of said hearings
and extending therethrough into said casing, and
heing formed in the inner end with a diametrical
longitudinal slot, a driven shaft element for axi-
ally supporting the drill: journalled in the other
of said bearings  in- axial alinement with said
drive . element for: rotation:and. axial .displace-

'ment and extending therethrough into said cas-:
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Ing, and being formed with an inner cylindrical
extension with oppositely flattened sides slidably
engaging in said slot, said driven element having
a peripheral stop shoulder disposed for abutting
engagement with the inner end of the associated
bearing sleeve to define the outermost axial stop
position of said driven element, and cam ac-
tuated means operable in response to relative ro-
tation between said drive element and said cas-
ing for exerting a thrust to maintain said driven
element positively in said stop position over the
major portion of each revolution, and for releas-
ing said thrust to permit inward axial movement
of said driven element out of said stop position
over the remaining minor portion of each revolu~
tion.

2, A drill chip breaker comprising, in com-
bination, a casing having bearings in and open-
ing to opposite ends thereof, a drive shaft ele-
ment journalled in one of said bearings and ex-
tending therethrough into said casing, and being
formed in the inner end with a transverse slot,
a driven shaft element for axially supporting the
drill journalled in the other of said bearings
in axial alinement with said drive element for
rotation and axial displacement and extending
therethrough into said casing, and being formed
with an inner end extension slidably engaging
in said slot for joint rotation in all relative axial
positions, separable abutment means on said cas-
ing and said driven element engageable to define
the outermost axial stop position of said driven
element; and cam-actuated means operable in re-
sponse to relative rotation between said drive ele-
ment and said casing for exerting a thrust to
maintain said abutment means positively in en-
gagement over the major portion of each revolu-
tion, and for releasing said thrust to permit in-
ward movement of said driven element out of said
stop position over the remaining mihor portion
of each revolution.

3. A drill chip breaker comprising, in com-
bination, a casing having sleeve bearings fixed in
and opening to opposite ends thereof, a drive
shaft element journalled in one of said bearings
and extending therethrough into said casing, and
being formed in the inner end with a diametrical
slot, a driven shaft element for axially support-
ing the drill journalled in the other of said bear-
ings in axial alinement with said drive element
for rotation and axial displacement and extend-
ing therethrough into said casing, and being
formed with an inner axial flat extension slidably
engaging in said slot, said driven element hav-
ing a peripheral stop shoulder disposed for abut-
ting engagement with a fixed stop in said casing
to define the outermost axial stop position of said
driven element, said extension being formed with
a diametrical rectangular slot opening there-
through, an equalizer bar extending through said
last mentioned slot and having a transverse rocker
edge engaging the bottom surface thereof across
the axis of rotation of said driven element, the
opposite ends of said har being formed in the top
surface with inwardly facing notches, two bell~
crank levers pivotally supported in diametrically
opposed relation on said drive element for revolu-
tion therewith and having relatively long arms
extending generally longitudinally of said drive
element and relatively short arms extending gen-
erally radially inward into engagement respec-
tively in said notches, and cam means fixed in
said casing and coacting with said long arms to
oscillate said levers upon rotation of said drive
element in said casing whereby alternatively to
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6,
thrust said driven element into said stop position-
and to release said driven element for movement
out of stop position.

4, A drill chip breaker comprising, in com-.
bination, a casing having bearings in and open-
ing to opposite ends thereof, a drive shaft element
journalled in one of said bearings and extending
therethrough into said casing, and being formed
in the inner end with a diametrical slot, a driven
shaft element for axially supporting the drill jour-
nalled in the other of said bearings in axial aline-
ment with said drive element for rotation and
axial displacement and extending therethrough
into said casing, and being formed with an inner
end extension slidably engaging in said slot for
joint rotation in all relative axial positions, said
driven element having a peripheral stop shoul-
der disposed for abutting engagement with a fixed
stop in said casing to define the outermost axial
stop position of said driven element, said extension
being formed with a diametrical slot opening
therethrough, an equalizer bar extending through
said last mentioned slot and having a transverse
rocker engagement with the bottom surface there-
of across the axis of rotation of said driven ele-
ment, two bell-crank levers pivotally supported
in diametrically opposed relation on said drive
element for revolution therewith and having arms
engaging opposite ends of said bar, and cam
means fixed in said casing and coacting with said
levers to oscillate said levers upon rotation of said
drive element in said casing whereby alternatively
to thrust said driven element into said stop posi-
tion and relieve said thrust.

5. A drill chip breaker comprising, in com-
bination, a casing having bearings in and open-
ing to opposite ends thereof, & drive shaft ele-
ment journalled in one of said bearings and ex-
tending therethrough into said casing, & driven
shaft element for axially supporting the drill
journalled in the other of said bearings in axial
alinement with said drive element for rotation
and axial displacement and extending there-
through into said casing, and bkeing provided

= with an inner extension connected for rotary

drive with and relative axial sliding adjustment
to said drive element, a coacting stop on. said
driven element and casing for limiting outward
movement of said driven element to define a nor-
mal stop position, an equalizer element extending
transversely of said driven element and in rock-
ing engagement therewith substantially on the
axis of rotation, a plurality of levers pivotally
supported in spaced relation on said drive ele-
ment for revolution therewith and having arms
extending generally inward into engagement re-
spectively with said equalizing element, and cam
means fixed in said casing and coacting with said
levers upon rotation of said drive element in said
casing whereby alternatively to thrust said driven
element into said stop position and release said
thrust. '

6. A drill chip breaker comprising, in com-
bination, a. casing having bearings in and open-
ing to opposite ends thereof, a drive shaft ele-
ment journalled in one of said bearings and ex-
tending therethrough into said casing, a driven.
shaft element for axially supporting the tool
journalled in the other of said bearings for ro-
tation and axial displacement and extending
therethrough into said casing, and being opera-
tively connected to said drive element for rota-.
tion therewith and axial movement relative
thereto, abutment means limiting cutward move-
ment of said driven element, a circular cam ele-
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ment fixed in said casing and having an’ internal
annular. cam face -concentrically -encircling said
drive element and formed therein at diametri-
cally opposite points respectively with two drop
grooves each extending through a minor portion
of the circumference, two shroud rings on said
cam element having internal annular holdout
faces of substantially the same diameter as and
located at opposite sides of said cam face, each
of said holdout faces being formed with a clear-
ance groove, said two clearance grooves being
in registry respectively with said drop grooves,
a spider on the inner end of said drive element,
two bell-crank levers pivotally supported at di-
ametrically opposite points on said spider for
revolution therewith, and having relatively long
arms extending generally longitudinally of said
drive element, and relatively short -arms extend-
ing generally radially inward into balanced en-
gagement with said driven element, and follower
rollers on the ends of said long arms, one roller
being in rolling -contact with said cam face and
one of said holdout faces, and the other roller
being in rolling contact with said cam face and
the other of said holdout faces.

7. A drill chip breaker comprising, in com-
bination, a casing having bearings in and open-
ing . to opposite ends thereof, a drive element
journalled in one of said bearings and extending
therethrough into said casing, a driven element
for axially supporting the drill journalled in the
other of said bearings for rotation and axial dis-
placement and extending therethrough into said
casing, and being connected with said driveele-
ment for rotation therewith and axial movement
relatively thereto, means defining an axial stop
position for said driven element, a circular cam
element fixed in said casing and having an an-
nular cam face concentrically encircling said
drive element and formed therein at uniformly
spaced points with a plurality of drop .grooves
each extending through a minor portion of the
circumference, a plurality of shroud rings on said
cam element having annular holdout faces of
substantially the same diameter as said cam face,
each of said holdout faces being formed with a
clearance groove, said clearance grooves being in
registry respectively with said drop grooves, a
plurality of levers pivotally supported -on said
drive element for revolution therewith, and hav-
ing arms extending into engagement with said
driven element, and follower members on said
levers, said members being in contact with said
cam face and respectively in contact with said
holdout faces.

8. A drill chip breaker comprising, in com-
bination, a casing having bearings in and open-
ing to opposite ends thereof, a-drive element jour-
nalled in one of said bearings and extending
therethrough into said casing, a-driven element
for axially supporting the drill journalled in the
other of said bearings for rotation and axial dis-
placement and extending therethrough into said
casing, and being connected with said drive ele-
ment for rotation therewith and.axial movement
relatively thereto, means defining en axial stop
position for said driven element, a circular cam
element fixed in said casing and having an in-
ternal annular cam face concentrically encircling
said drive element and formed thersin at di-
ametrically opposite points respectively with two
drop grooves extending through a minor portion
of the circumference, two shroud rings on said
cam element having internal annular holdout
faces of substantially the same diameter as.said
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cam; face, each-of:said holdout faces being formed
with a clearance groove, said two clearance
grooves being in registry respectively with said
drop grooves, a spider on said drive element, two
levers pivotally supported at diametrically op-
posite points on said spider for revolution there-
with, and having first arms extending generally
longitudinally of said drive element, and second
arms extending into engagement with said driven
element, and follower members on the ends of
said first arms, one member being in contact with
said cam face and one of said holdout faces, and
the other member being in contact with said cam
face and the other of said holdout faces.

9. A drill chip breaker comprising, in combina-
tion, a casing having bearings in and opening
to opposite ends thereof, a drive element jour-
nalled in one of -said bearings and extending
therethrough into said casing, a driven element
for axially supporting the drill journalled in the
other of said bearings for rotation and axial dis-
placement and extending therethrough into said
casing, and being connected with said drive ele-
ment for rotation therewith and axial movement
relatively thereto, means defining an axial stop
position for said driven element, a circular cam
element fixed in said casing and having an-annu-
lar-cam face concentrically encircling said drive
element and formed therein at uniformly spaced
points with a plurality of drop grooves each ex-
tending through a minor portion of the circum-
ference, a plurality of shroud rings on said cam
element having annular holdout faces, each of
said holdout faces beingz formed with a clearance
groove, said clearance grooves being in registry
respectively with said drop grooves, and a plu-
rality of levers pivotally supported on said drive
element for revolution therewith and coacting
with said cam face and respectively with said
holdout faces to control the axial position of said
driven element.

10. A drill chip breaker comprising, in combi-
nation, a casing having bearings in and opening
to opposite ends thereof, a drive element jour-
nalled in one of said bearings and extending
therethrough into said casing, a driven element
for axially supporting the drill journalled in the
other of said bearings for rotation and axial dis-
placement and extending therethrough into said

1y casing, and being -connected with said drive ele-

ment for rotation therewith and axial movement
relatively thereto, means defining an axial stop
position for said driven element, a circular cam
element fixed in said casing and having an an-
nular cam face.concentrically encircling said
drive element and formed therein at uniformly
spaced points with a plurality of drop grooves
each extending through a minor portion of the
circumference, a plurality of levers pivotally sup-
ported on said drive element for revolution there-
with and coacting with said cam face and said
driven element normally to urge the latter into
said stop position and when engaged in said drop
grooves to relieve the thrust on said driven ele-
ment, and holdout means for preventing said
levers from engaging in some and respectively
different drop grooves, whereby said levers will
he -oscillated simultaneously a predetermined
number of times per revolution less than the
number of said drop grooves.

11, A drill chip breaker comprising, in combi-
nation, a casing having bearings in and opening
to opposite ends thereof, a drive element jour-
nalled in one of said bearings and extending
therethrough into said casing, a driven element
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for axially supporting the drill journalled in the
other of said bearings for rotation and axial dis-
placement and extending therethrough into said
casing, and being connected with said drive ele~
ment for rotation therewith and axial movement
relatively thereto, means defining an axial stop
position for said driven element, a circular cam
element fixed in said casing and having an annu-
lar configurated surface extending concentrically
about the axis of said drive element and formed
with a plurality of drop grooves in uniformly
peripheral spaced relation, a plurality of levers
pivotally supported on said drive element in uni-
formly peripheral spaced relation about said axis
and having follower means coacting with said
cam surface in & direction to urge said driven
element into said stop position, and holdout
means coacting respectively with said follower
means to prevent each of said follower means
individually from entering more than one of said
drop grooves, while permitting said follower
means respectively to enter different ones of said
drop grooves, whereby said levers will be simul-
taneously oscillated once during each revolution
to relieve the thrust on said driven element.

12. A drill chip breaker comprising, in combi-
nation, a casing having bearings in and opening
to opposite ends thereoif, a drive element jour-
nalled in one of said bearings and extending
therethrough. into said casing, a driven element
for axially supporting the drill journalled in the
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otlier of said hearings for rotation and axial dis-
placement and extending therethrough into said
casing, and being connected with said drive ele-
ment for rotation therewith and axial movement
relatively thereto, means defining an axial stop
position for said driven element, a circular cam
clement fized in said casing and having an in-
ternal annular configurated surface encireling the
axis of said drive element, and a plurality of levers
pivotally supported on said drive element in
peripherally spaced relation about said axis and
coacting with said cam element and said driven
element in a direction to urge said driven ele-
ment into said stop position, said cam element -
being formed with drop grooves for simultaneous-
ly relieving said levers once during each revolu-
tion to permit movement of said driven element .
out of said stop position.

ERIK HALLDEN.
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