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1. 
The invention relates to drill chip breakers 

generally, and more particularly to an improved 
chip breaker of the type adapted to be incor 
porated in the rotary drive for a drill, and oper. 
ative alternately to exert an axial thrust on the 
drill and relieve it during its rotation for the 
purpose of severing previously formed chip-curls. 
One object of the invention is to provide a 

drill chip breaker, operative to effect axial retrac 
tion and projection of the drill incident to the 
rotation of the drill through a very small angle 
and in a manner which effectually, eliminates 
any tendency to set up any undesirable vibration 
in the supporting structure of the associated 
machine. 

5 Claims. (Cl. 77-33) 
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Another object is to provide a drill chip breaker 
in which the alternate axial relief and projection 
of the tool is effected through the medium of 
antifriction bearing means adapted to absorb the 
axial thrust imposed on, the tool, and in which 
the bearing elements are arranged in a novel 
manner to insure an adequate and balanced 
thrust on the tool. Supporting element at all 
times, 
A further object is to provide a drill chip 

breaker characterized by simplicity of construc 
tion, small size, low internal frictional resistance, 
and ability to function efficiently for long periods 
without requiring repair or replacement of parts. 
Other objects and advantages of the invention 

will become apparent from the following detailed 
description of the preferred embodiment illus 
trated in the accompanying drawings, in which: 

Figure 1 is a side view, of a drill chip breaker 
embodying the features of the invention. 

Fig. 2 is a top view of the chip breaker. 
Fig. 3 is a longitudinal sectional view of the 

chip breaker. S. 
Fig. 4 is a transverse sectional view of the 

chip, breaker taken in a horizontal plane. Sub 
stantially, on the line. 4-4 of Fig. 3. 

Fig. 5.is a transverse, sectional view of the chip 
breaker taken in a horizontal plane substantially 
on the line. 5-5, of Fig. 3. 
Fig.6 is a transverse sectional view of the chip 

breaker taken in a horizontal plane substantially 
on the line. 6-6 of Fig. 3, showing the rela 
rtive positions, of the parts when the tool is re 
lieved. - 

Fig. 7 is a sectional view similar to Fig.6 show 
ing the relative positions of the parts when the 
tool is projected. 

Fig. 8 is a fragmentary sectional view taken 
in a plane substantially on the line 8-8 in Fig. 
5, showing the form of one of the drop grooves. 
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2 
While the invention is susceptible of various 

modifications. and alternative constructions, I 
have shown in the drawings and will herein 
describe in detail the preferred embodiment, but 
it is to be understood that I do not thereby intend 
to limit the invention to the specific form dis. 
closed, but intend to cover all-modifications and 
alternative constructions falling within the spirits 
and Scope of the invention as expressed in the 
appended claims. 

Referring more, particularly to the drawings, 
the drill chip breaker selected to illustrate, the 
invention comprises a casing 10 (Figs. 1 and 3) 
having a hollow cylindrical body section with 
an inturned annular flange 2 at one end. A 
flanged cover section 3 is removably, secured to 
the other end of the body section, as by screws 
4. Extending through a central opening 5 in 
the cover section f3 is a rotary driving member 
f6 adapted to be connected with and supported 
from a Spindle f7 constituting the tool supporting 

35 

element of a machine tool. The driving member 
6 is maintained in assembled relation with the 

casing to by a circumferential flange 8 formed 
thereon and engaging a recess: 9 in the inner 
face of the cover member 3 concentric with the 
opening 5. An arm 20 rigid with and projecting 
laterally from the coversection 3 is adapted to 
hold the casing stationary when the driving 
member 6 is rotated. - 

Extending through the opening defined by the 
flange 2 of the body section f is a driven mem 
ber 2 adapted to support a rotary cutting tool, 
such as a drill 22, in axial relation. The outer 
or projecting end of the driven member 21 may 
be of any preferred construction, depending upon 
the manner in which the tool 22 has to be sup 
ported. As herein shown, the member is formed 
with a tapered socket 23 for receiving the com 
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plementally tapered shank of the tool 22: A 
transverse slot 24 at the base of the socket is 
provided for reception of a diametrical tang 25 
formed on the end of the tool shank, whereby 
the tool is nonrotatably anchored to the driven 
member. The driven member 2 is retained in 
assembled relation with the casing 10 by an 
integral circumferential flange 26 adapted to 
Seat against the inner face of the flange 2. 
The driving and driven members S and 2 t are 

alined axially and are interconnected within the 
casing to for rotation as a unit and for limited 
relative axial movement. To this end one of the 
members, in this instance the driven member 2, 
is formed with a diametrical tang 38 having a 
cylindrical axial extension 30' which serves as 
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a pilot for accurately alining the parts. The 
adjacent end of the companion or driving mem 
ber 6 is formed With an axial recess 3 comple 
mental in cross section to the tang 3) and 
adapted to receive the same with a sliding fit. 
A bore 3’ extends axially inwardly from the 
recess to receive the pilot 30'. Thus the driven 
member 2 is constrained to rotate with the driv 
ing member 6 and is free to shift axially rela, 
tive thereto without interrupting the driving 
connection. 

In accordance with the invention, antifriction 
bearing means is provided within the casing 
for transmitting the axial thrust of the driving 
member 6 to the casing i) and from the casing 
to the driven member 2 to feed the tool to the 

0. 

work. The antifriction bearing means is con 
structed and arranged so as to alternately pro 
ject the driven member axially away from the 
driving member, and then to relieve the driven 
member to permit it to return to its initial posi 
tion relative to the driving member as an in 
cident to the rotation of the members with re 
spect to the casing 0. More particularly, the 
arrangement of the bearing means is such that 
as the tool is fed to the Work by a uniform ad 
vance of the spindle 7, the bearing means is 
effective during a major portion of each revolu 
tion of the tool to exert an outward thrust on 
the driving member 21, causing the tool to ad 
vance with the spindle. In the succeeding por 
tion of the revolution, the outward thrust on the 
driven member 2 is relieved to permit a momen 
tary dwell or slight retraction of the tool, fol 
lowed by its immediate projection axially to its 
initial position relative to the driving member. 
These deviations of the drill 22 from uniform 
feeding advance are effective to sever the chip 
curls formed by the tool during the preceding 
portion of its revolution. 
In the preferred embodiment of the invention, 

the bearing means comprises an annular bear 
ing plate 35 disposed between the flanges 8 and 
26 of the driving and driven members and en 
circling the lower end of the driving member. 
The bearing plate 35 is clamped between the 
body section and cover section 3 of the casing 
and is nonrotatably secured thereto by the screWS 
4. The axial thrust of the driving member 5 

is transmitted to the bearing plate 35 through : 
a series of bearing elements, herein shown as 
balls 36 retained in a suitable cage 3 and 
adapted to coact with complemental annular 
bearing tracks 38 and 39 formed respectively in 
the lower face of the flange f8 and the upper : 
face of the bearing plate 35. 
Interposed between the upper face of the flange 

26. On the driven member 2 and the lower face 
of the bearing plate 35 which are formed to 
provide opposed annular bearing tracks is an 
antifriction bearing unit comprising an annular 
cage or bearing retainer 4 having a series of 
circumferentially spaced pockets for the accom 
modation of bearing elements 42, preferably ball 
bearings. In the exemplary embodiment of the 
invention, the cage is provided with six pockets 
for the accommodation of six of the bearing ele 
ments, and these pockets are spaced apart in 
a particular manner, as explained hereinafter. 
The opposed faces of the flange 26 and bearing 
plate 35 form rotating and stationary tracks upon 
Which the bearing elements 42 roll when the 
driven member is rotated, thus causing the cage 
4 to progress at one half the rotative speed of 
the driven member 2. 

4. 
To effect the intermittent relief and projec 

tion of the driven member 2, the bearing ele 
ments 42 are arranged in a predetermined patr 
tern in the cage 4f, and the bearing face of the 
stationary plate 35 is formed with a series of 
relatively shallow rounded drop grooves 43 ar 
ranged in a similar pattern so as to register with 
the bearing elements only when the bearing cage 
occupies certain definite positions with respect 
to the bearing plate. In all other positions of 
the bearing cage, a plurality of the bearing ele 
ments 42 engage the bearing surface of the plate 
35 and the driven element is held in fixed rela 
tion to the driving element 6. As the cage 4 
moves into any relief position, the bearing ele 
ments enter the grooves 43, and allow the driven 
member to retract. When this occurs during the 
advance of the spindle f7, the feeding movement 
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to the tool is interrupted or substantially de 
creased, thus introducing, momentary dwell in 
the cutting action of the same. In the con 
tinued rotation of the bearing cage 4, the bear 
ing elements 42 climb out of the grooves 43, and 
project the driven member 2 axially away from 
the driving member 6 and into the normal Oper 
ating position. 
In the preferred form of the chip breaker, the 

bearing elements 42 and drop grooves 43 are ar 
ranged in a pattern Such that the tool is relieved 
momentarily and projected once in each revolu 
tion of the tool. To effect these movements 
While the tool is turning through a relatively 
small angle, the grooves 43 are made relatively 
narrow, as for example, of a Width corresponding 
approximately to the diameter of one of the co 
operating bearing elements 42. The range of 
movement of the driven member is determined, 
of course, by the depth of the grooves 43 and 
may be relatively Small movements on the Order 
of .014 of an inch being Satisfactory for the 
purpose. Such Small but rapid movements of the 
driven member 2 enable the tool to effectually 
sever the chip curls formed in its operation and 
eliminate any tendency to set up undesirable 
vibratory movement in the structure of the as 
sociated machine. 
To provide a balanced thrust on the driven 

member 2, six of the grooves 43 are provided, 
and these grooves are extended diametrically 
across the face of the bearing plate 35. The six 
bearing elements 42 carried by the cage 4 are 
arranged in pairs. With the element of each pair 
disposed on opposite sides of the rotational axis 
of the cage 4 so that the bearings of each pair 
engage simultaneously with opposite ends of the 
same groove 43. The pairs of bearing elements 
and grooves are spaced apart non-uniformly so 
that the driven member is sustained by at least 
two bearing elements, and preferably by four ele 
ments, While the companion elements are passing 
over grooves between the relief positions. 
A particularly Satisfactory arrangement of the 

bearings 42 and grooves 43 is shown in Fig. 5, in 
which the grooves are Spaced from one another 
at arcuate intervals of 40, 60 and 80°, and the 
companion pairs of bearing elements 42 are simi 
larly spaced apart in the cage 4. With this ar 
rangement, only when the bearing elements 42 
and the grooved bearing plate 35 are a lined sym 
metrically as shown in Fig. 6 can all of the bear 
ing elements drop into the correspondingly 
spaced grooves and thereby momentarily relieve 
the axial thrust on the drill. Immediately pre 
ceding such relief, during relief and immediately 
following relief, all six of the bearing elements 



is 
are in position to share the thrust load. This 

onentarily reduced to four when one 
diametrically opposed pair of bearing elements 42 
passes over a groove other than the one which 
occupies the same angular position in the pat 
tern as the pair of elements passing over it. At 
such times the other four bearing elements are 
in engagement with the bearing surface of the 
plate 35 and are therefore effective to support the 
trust lead. 

It will be apparent from the foregoing that the 
invention provides a drill chip breaker of novel 
and advantageous construction. Through a 
novel arrangement of antifriction bearings, the 
drill is momentarily relieved and projected while 
being rotated through a relatively small angle, 
thus enabling it to effectually sever the chip curls 
formed by its action on the work and eliminating 
any tendency to set up undesirable vibration in 
the supporting structure with which it is asso 
ciated. Moreover, the improved construction 
provides a balanced axial thrust on the drill Sup 
porting member at all times, thus reducing 
stresses on the drill and the work, and enabling 
the drill to function with a high degree of pre 
cision. 
I claim as my invention: 
1. A drill chip breaker comprising, in combina 

tion, a rotatable drill holding member, bearing 
means for imparting an axial feeding thrust on 
said holding member, said bearing means includ 
ing means rigid with the holding member pro 
viding an annular axially facing bearing track, 
a fixed bearing member providing on One face 
an annular bearing track in opposed relation to 
said first mentioned bearing track, said bearing 
member having on said one face three relatively 
shallow drop grooves extending diametrically 
across the bearing track, said grooves being 
Spaced apart respectively by arcuate intervals of 
40, 60° and 80, a series of roller bearing ele. 
ments interposed between said bearing tracks in 
cluding two elements for each of said grooves 
arranged in pairs for cooperation with the 
grooves on opposite sides of the axis of the hold 
ing member, and a cage operative to retain the 
pairs of bearing elements Spaced apart at arcuate 
intervals corresponding to the spacing of Said 
grooves. 

2. A drill chip breaker comprising, in combina 
tion, a rotatable drill holding member, bearing 
means for imparting an axial feeding thrust on 
Said holding member, said bearing means includ 
ing means rigid with the holding member pro 
viding an annular axially facing bearing track, 
a fixed bearing member providing on one face 
an annular bearing track in opposed relation to 
Said first mentioned bearing track, said bearing 
member having in said one face three relatively 
shallow drop grooves extending diametrically 
across the bearing track, said grooves being 
Spaced from each other at predetermined arcuate 
intervals, a series of roller bearing elements in 
terposed between said bearing tracks including 
two elements for each of Said grooves arranged 
in pairs spaced apart similarly to the spacing 
of the grooves, a cage for retaining said bearing 
elements in said spaced relation while they pro 
gress around said bearing tracks in the rotation 
of the holding member, the spacing of said 
grooves and said pairs of bearing elements being 
such that two pairs of the bearing elements are 
in effective engagement with the bearing track 
when the other pair is passing over a groove other 
than the groove occupying the same angular po 
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sition as that pair and all of the bearing ele 
ments' register with and drop into their asso 
ciated grooves only when the cage and said bear 
ing member are positioned to aline the grooves 
and bearing elements symmetrically. 

3. A drill chip breaker comprising, in combina 
tion, a rotatable drill holding member, bearing 
means for imparting an axial feeding thrust on 
said holding member, said bearing means includ 
ing means rigid with the holding member pro 
viding an annular axially facing bearing track, a 
fixed member providing on one face an annular 
bearing track in opposed relation to said first 
mentioned bearing track, said bearing member 
having in said one face a plurality of drop grooves 
extending diametrically across the bearing track 
and spaced from each other at predetermined 
unequal arcuate intervals, a plurality of bearing 
elements interposed between said bearing tracks 
including a pair for each of said grooves, means 
for maintaining said pairs of elements in the same 
Spaced relation as said grooves while the elements 
progress around Said bearing tracks incident to 
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the rotation of said holding member, the spacing 
of said grooves and Said bearing elements being 
Such that all of the bearing elements are adapted 
to drop simultaneously into their associated 
grooves and thereby momentarily relieve the 
axial thrust on the holding member only when 
the cage and the bearing member are in a posi 
tion to alline each pair of bearing elements with 
the groove occupying the same angular position 
as the pair of elements, and only one pair of 
bearing elements at a time registering with a 
groove in all other positions of the cage and bear 
ing member whereby the remaining pairs of ele 
ments are effective to maintain a balanced axial 
thrust on the holding member. 

4. A drill chip breaker comprising, in combina 
tion a rotatable drill holding member, bearing 
means for imparting an axial feeding thrust on 
Said holding member, said bearing means includ 
ing means rigid with the holding member pro 
Viding an annular axially facing bearing track, 
a fixed bearing member providing on one face an 
annular bearing track in opposed relation to said 
first-mentioned bearing track, said bearing mem 
ber having a series of relatively shallow drop 
Fooves in said One face extending diametrically 

across the bearing track and spaced from each 
other at non-uniform arcuate intervals, a plu 
rality of bearing elements interposed between 
said bearing tracks, and a bearing cage operative 
to retain said bearing elements spaced from each 
other at the same arcuate intervals as said 
grooves whereby the thrust on the driving mem 
ber is momentarily relieved only when said bear 
ing elements and said grooves are alined sym 
metrically, the Spacing of said grooves and said 
bearing elements being such that in the passage 
of any pair of bearing elements over a groove 
other than the one which cccupies the same angu 
lar position as that pair, the remainder of the 
bearing elements effectively engage the bearing 
tracks and maintain a balanced thrust on the 
holding member. 

5. A drill chip breaker comprising, in combina 
tion, a casing, driving and driven members dis 
posed coaxially in said casing and projecting at 
Opposite ends thereof, said driven member being 
operative to Support a drill, cooperating means 
on Said members connecting them for rotation 
as a unit and permitting relative axial movement 
therebetween, circumferential flanges formed on 
said members within the casing, an annular bear 
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ing member supported in said casing and extend 
ing between said flanges, antifriction bearing ele 
ments interposed between the flange of the driv 
ing member and the adjacent face of the bearing 
member, other antifriction bearing elements in 
terposed between the flange of the driven mem 
ber, and the other face of said bearing member, 
said bearing member having a series of shallow 
grooves extending diametrically across its other 
face Spaced apart at predetermined non-uniform 
intervals, a cage operative to retain said other 
bearing elements spaced apart similarly to the 
spacing of Said grooves, said bearing elements 

5. 

0. 

being operative to exert an axial thrust on the 
driven member at all times until the cage in its 
rotation reaches a position in which each pair of 

s 

8 
bearing elements is alined with the groove oc 
cupying the same angular position on the bearing 
member, the entry of said bearing elements into 
the grooves serving to relieve momentarily the 
holding member and then project it axially of the 
spindle to its normal position. 

ERK HALLOEN. 
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