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1

This invention relates to drilling devices and
particularly to devices employed in connection
with drills enabling the effects of oil hole drills
to be obtained without actually having passages
within the drills for the passage of oil or the
like, and is a continuation of my application for
Letters Patent of the United States for improve-
ment in Drilling device, filed September 30, 1943
and now abandoned, Serial No. 504,351,

Objects of the invention include the provision
of means adapted for use in a conventional type
of twist drill whereby to enable the flow of & fluid
to be directed to the point of the drill during
a drilling operation without the niecessity of
providing passages for the flow of such fuid
within the body of the drill itself ; the provision
of a device of the character described by means
of which the same effects may be obtained as in
conventional oil hole drills on drills of a size too
small to be capable of being formed as. oil hole
drills; the provision of a device of the character
described enabling greater amounts of fluid to pe
directed to the point of the drill than is possible
with conventional oil hole drills; the provision of
a device for use in connection with twist drills
or the like in which the lands are relieved only
between the opposite side edges thereof, and not
at the side edges, including a device provided with
& bore for reception of the drill, the device being
formed to close the relief in the lands of the drinl
at one end thereof, and having means for intro-
ducing fluid to the relief of the lands, whereby
the fluid is caused to flow along the relief toward
the point of the drill to that end of the device

more adjacent the point of the drill; the pro- :
vision of a device of the type described which is

adapted to be pressed against the face of the work
whereby the Auid flowing through the relief in
the lands of the drill is prevented from escaping
from the lands at the surface of the work and is
caused to continue down the relief of the lands to
the point of the drill during a drilling operation;
the provision of a device of the type described in-~
cluding a part adapted to rotate with the drill
associated therewith and a second part rotatable
relative thereto providing means through which
fluid may be introduced to the bore of the de-
vice; and the provision of a device of the char-
acter described by the use of which the effects
of an oil hole drill may be obtained by an ordinary
drill and by means of which production opera-
tions requiring the use of oil hole drills may be
carried out at a material reduction in the cost of
the drilling operation.

Other objects include the provision of a method
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of drilling a hole in a piece of work including the
steps of flowing a coclant along the drill being
employed toward the point thereof between the
walls of the hole being and the surface of the

5 lands of the drill, and discharging such coolant

from the hole by flowing it through the flutes of
the drill away from the point of the drill; and
the provision of a method as above described in
which the coolant flowing toward the point of the

10 drill between the lands of the drill and the walls

of the hole is under pressure, )

The above being among the objects of the pres-
ent invention the same consists in certain novel
features of construction and combinations of

15 parts to be hereinafter described with reference

to the accompanying drawings, and then claimed,
having the above and other objects in view.

In the accompanying drawings which illustrate
suitable embodiments of the present invention

20 and in which like numerals refer to like parts

throughout the several different views,

Fig. 1 is a fragmentary, side elevational view
illustrating a device of the present invention ap-
plied to a drill mounted in a drill press and op-
erating upon a piece of work;

Fig. 2 is an enlarged transverse sectional view
taken on the line 2—2 of Fig. 1;

Flig. 3 is a vertical, partially broken, partially

20 sectioned view taken axially of the drill as on the

line 3—3 of Fig. 2;

Fig. 4 is a partially broken, partially sectioned
view taken on the line 4—4 of Fig, 3;

Fig. 5 is a transverse sectional view taken on
the line 5--5 of Fig. 3 and illustrating with
greater clarity the construction of the upper
member of the device shown in the preceding
view;

Fig. 6 is a transverse sectional view taken on

<

40 the line 6—6 of Fig. 4 and showing. a bottom end

view of the device shown in the preceding figures;

Fig. 7 is a perspective view of the main body
bortion of the device and its associated cap mem-
ber in exploded relation;

45 Fig. 8 is a partially broken, partially sectioned

view somewhat similar to Fig. 3, showing a mod-
ified form of the device of the present invention
applicable to hon-rotating drills;

Fig. 9 is a transverse sectional view taken on

50 the line 9—9 of Fig. 8;

Fig. 10 is a view similar to Fig. 3 showing a
further modified form of construction, it heing a
partially broken, partially sectioned view taken on
the line 10—10 of Fig. 11; :

55  Fig. 11 is a transverse sectional view taken on
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3
the line t1—I1 of Fig. 10, and illustrating the
construction of the device in plan view; and,

Fig. 12 is a partially broken, partially sectioned
view taken on the line 12—t2 of Fig. 10.

In drilling deep holes in metal it is conven-
tional practice to employ twist drills of the oil
hole type, that is twist drills which have {wo or
more passages running through the length there-
of which open onto the point of the drill and
through which oil, cutting compound or other
suitable liquid may be forced not only to cool the
point of the drill but particularly to carry the
chips removed from the work by the drill up the
flute of the drills and out of the bore being drilled.
The provision of these oil holes in twist drills is
an expensive operation with the result that oil
hole drills cost considerably more than ordinary
or so-called solid twist drills. The present inven~
tion enables the effect of oil hole drilis to be ob-
tained with ordinary or solid drills and, particu-
larly where a’large number of pieces are to be
pored in an operation which would ordinarily re-
quire oil ‘hole -drills, enables the -operatien to be
performed with ordinary drills thereby effecting a
material saving in the cost of the operation. Ii-
cluded in the advantages of the present inveniicn
are the features that it enables a greater flow -of
liquid to-be delivered to the point of the drill than
is ‘possible in conventional -designs of oil ‘hole
drills and it is applicable to drills of a size too
small to be conventionally formed as eil hole
drills. Purthermore, by the practice of the pres-
ent invention the coolant flowing toward the
point of -the drill, as well as that flowing away
from the point, is in contact with the walls of the
hole being drilled and substantially surrounds the
drill with a body of coolant at all times, thus not
only cooling the drill itself but also preventing
the work from becoming unduly heated, permit-
ting drilling operations to be materially speeded
up and resulting in longer life to the drill.

While the lands of most of the conventional
twist drills are each relieved from a point imme-
diately rearwardly of the leading edge thereof,
in a direction opposite to the direction of rota-
tion, through and including the trailing edge of
the land, there is.a type of conventional twist
drill produced in which the relief of the lands is
terminated short of both the leading and trailing
edges thereof. It is this last type of twist drill
that the present invention is applicable to inas-
much as the relief thus provides a passage be-
tween the leading and trailing edges of each land
which is utilized as a fluid passage in accerd-
ance with the present invention.

In accordance with the present invention a de-
vice provided with & bore closely fitting the drill
is provided and the drill is projected there-
through. At its upper end, or the end thereof
more remote from the point of the drill projected
therethrough, the device is provided with means
which cooperate with the drill, and preferably
with ‘the walls of the reliefs in the lands thereof
to cause the device or the main body portion
‘thereof to turn with the drill. At the same time
it is ‘provided with means at its upper end ‘which
cooperates with the reliefs to prevent the flow of
fluid upwardly or toward the shank of the driil.
The device is provided with a flat lower face, at
least in angular alignment with the lands of the
drill, and is preferably provided with spring
means for constantly urging such face against
the surface of the work being drilled. Fluid is
introduced through the device under pressure
into the space provided by the reliefs in the.lands

10
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and such fluid, being prevented from flowing to-
ward the shank of the drill, is caused to flow
along the reliefs and between the reliefs and the
hore of the device to the surface of the work, and
from the surface of the work it continues down
the reliefs of the lands and between the bottoms
of the reliefs and the bore of the hole eing drilled
until it is discharged from the point of the drill,
the liquid then returning up the drill through the
usual flutes and carrying chips with it away from

““the point of the drill.
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Where the drill rotates in cperation, then the
main body portion of the device necesgarily ro-
tates with the drill and in such case in order to

. introduce fluig to the space between the bore of

the device and the reliefs of the lands, a sleeve is
rotatably mounted on the body of the device 10
provide a chamber in open communication with
the reliefs of the lands within the main body por-
tion, and & fluid connection is provided for the
sleeve so as to enable fluid under pressure to he
introduced to the space between the sleeve and
the main body portion of the device.

Referring now to the accompanying drawings
and particularly to the embodiment iliustrated in
Figs. 1 to 7, inclusive, it is assumed in this par-
ticular case that the device is adapted for use in
connection with a conventional drill press as, for
instance, one provided with a rotating chuck 26
in which the shank of the drill, indicated general-
iy at 22, is gripped in a conventional manner for
rotation therewith. The chuck 28 is, of course,
assumed to be conventionally mounted and ro-
tated. 'The drill press is, of course, provided with
the usual table or the like (not shown) upon
which a piece of work such as 24 is supported for
operation thereon by the drill 22,

The drill 22, as brought out in the several fig-
ures, is of the -conventional twist driil type last
ahove referred to. While it could have any de-
sired number of flutes it is shown as of the con-
ventional two flute type, that is, it is provided
with a pair of flutes 26 arranged in diametrically
opposed relationship and arranged in helical con-
formation about the axis of the drill 22. The
1ands indicated generally at 28 between the flutes
25 are radially relieved as at 38 between the op-
posite edges thereof, as perhaps best brought out
in Figs. 2 and 6, leaving the lands of full radial
dimension at both the leading and trailing edges
thereof. It will be understood that this is a
conventional construction for twist drills al-
though the bulk of the twist drills carry the
relief corresponding o the relief 29 clear across
the trailing edge of the land. For the purposes
of the present invention, however, the type of
relief shown is necessary although the unrelieved
portion of the land along the trailing edge there-
of may be relieved a very small amount as, for
instance, one to three thousandths in drills up
to one inch in diameter without materially af-
fecting the results obtained by the use of the
present invention. It is also preferable, to en~
hance the effects of the present invention, to
make the reliefs 39 in the lands 28 of greater
depth than perhaps ordinarily provided. In
other words for a drill in the neighborhood of
one inch in diameter the depth of the relief 0
may ‘be 0.020’" or more as this has the effect of
“increasing the cross-séctional area of the oil pas-
‘sage ‘in accordance with the present invention.
It is to be noted, however, that no oil holes as
conventionally understood are provided in the
drill 22.

While the -device cf the present invention may
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follow various forms and be constructed in .a
different manner to obtain the result desired, in
the particular form thereof shown in the draw-
ings by way of illustration it comprises a eylin-
drical main body portion 34 provided with a bore
36 extending axially therethrough and of such
size as to relatively closely but slidably and ax-
ially reciprocably receive the drill 22 therein. In
the construction illustrated in Figs." 1 to 7, in-
clusive, the lower end of the main body portion
34 is radially enlarged as at 38 so as to provide
an annular radial shoulder 48 adjacent the lower
end of the main body portion 34.

The main body portion 34 must be secured in
nonrotatable relation to the drill 22 and this is
accomplished by providing projections in the bore
36 of the body portion 34 arranged in interlock-
ing and preferably complementary relation to
the reliefs 30 or to the flutes 26, or to both, de-
pending upon other features of construction.
For instance, where means as hereinafter de-
scribed are provided for ejecting the chips from
the drill at the lower end of the main body 34 the
projections may completely fill the flutes. How-
ever, for the purpose of illustration, in the par-
ticular embodiment shown, these projections are
shown engaging the reliefs 30 only. It will also

be appreciated that the projections mentioned .

may be located anywhere in the length of the
body 34 as long as they do not chstruct the flow
of liquid along the reliefs 30 toward the point
of the drill or obstruet the escape of such liquid
from the flutes 26 of the drill and from. the main
body 34. For the purpose of simplicity in con-
struction they are shown at the upper end of the
main body 34 in the construction shown in Figs.
110 7, inclusive.

As perhaps best brought out in Fig. 7 a pair of -

diametrically opposed slots 42 are formed in the
upper portion of the main body 34, the slots 42
obening on the upper end face of the main body
34 and extending helically about the axis of the
main body portion 34 on the same or substan-
tially the same spiral as the flutes 26 of the drill
22. A cap member 44, of substantially the same
diameter as the main body 34 is secured to the
upper end face of the main body 34 by means of
serews 46 and the cap member 44 has rigidly
fixed thereto and preferably formed integrally
therewith a pair of ears 48 which are comple-
mentary in size, shape and contour to the recesses
42 and are adapted to be received therein and
completely fill at least the radially outer sides of
the recesses 42.

As best brought out in Figs. 2 and 5 the cap 44
has a central opening 58 therein. The opening
80 is of generally circilar conformation and its
circular portion of the same diameter ag the bore
36 and concentric therewith, but at diametrically
opposite sides thereof it is provided with g radi-
ally inward extension or projection 52. While in
the broader aspects of the present invention the
projections 52 may cooperate with either the
flutes 26 or the reliefs 30 to lock the main body
portion 34 to the drill for equal rotation there-
with, in the form shown the projections 52 are
each complementary in shape to the cross-sec-
tional configuration of the reliefs 30 in the lands
28 of the drill 22.. The drill 22 may thus be in-
troduced or projected through the cap 44 with
the projections 52 being relatively closely but
_slidably received within the reliefs 88 of the lands
28 of the drill. The projections 52 thus serve
o lock the cap 44 and, therefore, the main body
portion 34 to the drill for equal rotation there~
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6

with and at the same time they form abutments
which block the reliefs 30 in the plane of the
cap member 44, - Tt will be observed that while
the: projections 52 block the relief 30 there is no
ohbstruction to the: flutes 26 themselves in the
form of construction shown.

- It will be appreciated from the above descrip-
tion that if oil or other liquid is now intreduced
through the main body portion 34 into the relief
89, of the drill 22 within the length of the main

_body portion it will be substantially prevented

from flowing towards the shank of the driil up
the relief 30 because the projection 52 will block
the flow in that direction, and cannot flow di-
rectly into the flutes 26 because the edge portions
of the lands 28 bounding the opposite sides of the
reliefs 88 substantially prevents escape of the
liquid circumferentially of the drill because of
the contact of the lands 28 with the walls of the
bore-86. - The only path of flow remaining for
such liquid will, therefore, be between the reliefs
30 and the walls of the bore 36 toward the tip
of the drill. Likewise it will be appreciated that
if the lower face of the main body portion 24,
that is the lower end face of the enlargement 38
is pressed or otherwise sealed against the surface
of the work 24 which is being drilled, such liquid
cannot escape from the lands at the point of con-
tact of the main body with the work and conse-
quently must continue to flow down the reliefs
30 to the tip of the drill before it can escape cir-
cumferentially of the drill to the flutes 26 thereof,
upon which it may flow upwardly until it is free
to escape from such flutes. In this manner the
effect of an oil hole drill is obtained without any
oil holes in a drill and this feature constitutes the
gist of the present invention,

As a matter of fact it has been found that
although it is desirable that the lower end of the
main body &4 be bressed into contact, and pref-
erably sealing contact, with the work, or to get
an equivalent effect, it is not necessary in all
cases. Even when the lower end of the main body
34 is spaced as much as one-quarter of an inch
from the face of the work in which a hole is being
drilled the stream of liquid discharged from the
reliefs 30 at the bottom face of the main body
34 is found to cling to the reliefs 30 in the drill
and continue to flow with force along the reliefs
30 between ‘the drill and the work, thus resulting
in satisfactory, although not as desirable, opera-
tion. - :

In order to urge the lower face of the main
body 34 into contact with the work 24 any suit-
able means may be employed that is extensible

‘in -character so as to permit relative longitudinal

movement between the:drill 22 and the device as
the drill is fed downwardly into the work. Per- )
haps the simplest and most efficient means of this
character comprises a coil spring such as 60 ar-
ranged in surrounding relationship with respect
to. the drill 22 and maintained under compres-
sion between the cover 44 and the chuck 28.
In the particular construction shown in Figs.

1 -t0 7, inclusive, in order to prevent a flow of

fluid to the recesses 30, holes 62 are drilled in a
radial direction through the ears 48 in line, of
course, with the reliefs 30 in the lands 28 and of
no greater width than the reliefs 30. Where the

‘work -and not the drill rotates, then a connection

may be made directly with the holes 62, as will
hereinafter be more fully brought out in con-
nection with the construction shown in Figs, 8
and 9, but where the drill rotates as assumed in
the construction illustrated in Figs. 1 to 7, inclu-
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sive, then other means must be provided, Such
means comprises a collar 64 which is radially
relieved internally thereoi between its opposite
ends as at 68, The unrelieved end portions. of
the collar 64 relatively closely but rotatably re-
ceive the main body portion 34 therein and the
lower end of the sleeve 64 abuts the shoulder 49,
preferably with the inter-position of a suitable
sealing washer 88 between it and the shoulder
49 as shown. A similar washer 10 is placed over
the upper end of the collar 64 and a pair of nuts
12 are threacded upon the upper threaded end
of the main body 34. The nuts 72 are drawn
down until a water-tight seal is established be-
tween them and the corresponding end of the
collar 64 and between the shoulder 40 and the
corresponding end of the collar 64, A suitable
connection such as 74 is then extended through
the collar 64 into the relief 68 therein and is
connected by a tube such as 16 with a suitable
source of liquid under pressure. The collar 64,
of course, being rotatable relative to the main
body 84 permits liquid to be constantly fed to the
relief 6§ within the collar €4 and flow from such
relief through the openings 82 to the relief 30
of the drill 22 for the purpose above described.

It may be desirable to take precautions to pre-
vent possible leakage of the ligquid employed from
between the cooperating surfaces of the projec-
tions 52 and the walls of the reliefs 38 toward the
shank of the drill, and is particularly desirable
where the projections 52 cooperate with the
flutes 26, instead of the reliefs &8, to cause the
device to rotate with the drill, In such case in
order to seal the device against the escape of
liguid at this point suitable sealing means may
be employed between the main body and the
walls of the reliefs 88, One form of such means
which is particularly adaptable to devices to the
larger sizeg of driils is illustrated in Figs., 1 to 7,
inclusive. . In the structure there shown the ears
£8 are of less radial dimension than the walls of
the main body 34 so as to provide a pocket such
as 86 between the radially inner surface of each

ear 38 and the periphery of the drill, A strip of 4:

leather or other flexible material 82 is positioned
within each pocket 80 with the upper end thereof
sealed and fizxed to the cover 44 as by means of
screws 8% or the like, the lower ends of the pieces
32 keing free. The pieces 82 directed toward the
point of the drill at the same spiral as the reliefs
29 in the lands 28 and centraily thereof so as to
lie therein. With such construction when liquid
under pressure is introduced through the tubes
76 the liquid in flowing into the pockets 80 exerts
a pressure against the pieces 82 which forces
them into sealing relation with respect to the
walls of the corresponding reliefs 30, thereby to
provide the effect desired.

In the construction thus far gescribed it will be
appreciated that in.order for the chips to be
discharged from the bore being drilled and from
the device it will be necessary for them to travel
up the flutes 26 to the top of the device and
escape from between the coils of the spring 60.
This would ordinarily not be satisfactory and in
order to avoid it, it is preferable to slot the lower
face of the enlarged portion 38 of the main body
portion 34 as indicated at 85. The slots 86 are,
of course, angularly aligned with the flutes 29
so that as soon as the chips have reached the
swface of the work they may be discharged
directly out of the flutes with the liquid flowing
up the flutes without the necessity oI flowing
through the length of the device itself. The slots
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8
86 are, of course, of no greater angular extent
than the flutes 26.

The slots-86 act more than to simply permit the
chips to escape from the flutes of the drill and
the body 34 when the device is used on a rotating
drill. In such case the slots, in conjunction with
the body 34, serve in the nature of a centrifugal
pump and actually produce a pulling effect on the
chips and liquid in the flutes, thus aiding in the
circulation of the liquid coolant and serving to
more effectively eject the chips from the hore
being drilled.

The device of the present invention and as
above described is possible of an additional use,
whether the coolant circulation feature is em-
ployed or not. In this respect it will be appre-
ciated that it is conventional practice to employ
drill jigs in the production drilling of many parts.
In such case the work is clamped in a fixture or
jig which is provided with so-called “drill bush-
ings” which serve to locate the drill with respect
to the work. These drill bushings are simply
hardened one-piece steel bushings anchored in
the drill jig and each has a bore of a size to closely
but rotatably receive a drill of the required diam-
cter therein. Particularly where a long drill is
being used, the drill is quite liable to bend or

. bow under the force of the drilling operation.

In such case an excessive amount of friction de-
velops between the drill and the bushing which
fosters early destruction of both. The device of
the present invention may be used to advantage
in such cases.

To use the device of the present invention as a
drill bushing, the outer sleeve 34 is simply set into
the jig the same as a conventional drill bushing.
The drill fits the bore of the main body 34 which
is free to rotate in the sleeve 84. The only rela-
tive movement between the drill and the body 34
is a slow axial movement in such case and the
wear from rotation is taken between the body 34
and sleeve §2 which may be equipped with rolling
anti-friction bearings between them under such
circumstances. In such case liquid may be caused
to flow through the device and down the drill
as above described, or not, as may be considered
desirable under any particular condition of op-
eration.

As previously mentioned where a device of the
character described is employed in connection
with a stationary drill and a rotatable piece of
work, as for instance where a drill is mounted in
the tail stock of a lathe and the work is mounted
in the chuck of a lathe, then the rotatable sleeve
84 may ke eliminated if desired and the liquid
connection made directly with the main body por-
tion of the device. Such a construction is illus-
trated in Figs. 8 and 9 wherein similar parts are
illustrated by the same numerals as employed to
designate the parts in the first described construe-
tion but with the numerals bearing 2 prime mark.

Referring to Figs. 8 and 9 it is assumed in this

case that the drill 22’ is mounted in a chuck 20’

which in turn is mounted in the tail stock (not
shown) of a lathe in a conventional manner and
is;" therefore, held against rotation. The work
24’ in this case is assumed to be gripped in the
jaws 98 of a lathe chuck 82 and, therefore,
adapted to rotate with the chuck 92. The main
of the device may be substantially
identical to that of the first described construc-
tion except that the enlargement 38 may be elimi-
nated and its upper end is not required {o he

‘threaded. The cap 44’ may be identical to the
‘cap previously described except that the ears 48’
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thereof are tapped directly for reception of ‘the
liquid connection” 78’. The same sealing means
82’ may be employed.. Otherwise the construc-
tion may be assumed to be identical with the
first described construction-and operate in the
same manner.

In the case of the construction shown in Figs.
8 and 9 the connecticns ‘14" are connected to-
gether by a loop 94 of tubing  having a central
branch 96 to which a flexible hose or tube 98 may
e connected for the purpose of supplying liquid
under pressure to the device for feeding to the
reliefs 30” of the drill 22’-in the same general
manner as described in connection with the pre-
vious construction.

It will be appreciated, of course, that with the
construction illustrated in Figs. 8 and 9 there will
be g limited amount of rotational movement of
the device on the drill 22’, this being true because
of the fact that as the device travels relatively
along the drill as the drill bores into a piece of
work it will naturally follow the twist of the drill
in moving toward the shank thereof. -The amount
of turning in this respect will usually be so small,
however, that the flexible tube 98 will permit it
without necessitating a split sleeve such as the
‘sleeve 64 employed in the first described construc-
tion.

It will be appreciated that where it is desired
to provide a device constructed in accordance
with the present invention for relatively small
drills it.would be relatlvely difficult to provide
a seal of the character of the, seal 82’ previously
descnbed in connection with the first described
construction, and in such case a modified form
of drill and. seal as brought out in Figs. 10 o
12, inclusive, may be employed to obtain the same
effect.” ‘Because of the similarity of the parts in
the construction shown in Figs, 10 to 12, inclusive,
to those shown in the precedmg views, equivalent
parts are designated by the same numerals except
that such numerals Year a. double prime mark,
their construction and operation being assumed
to be identical unless otherwise referred to.

Referring to Figs. 10 to-12, inclusive, it will be
noted that the main body portion 34’ is substan-
tially the same as the construction first described
except that its upper end is not provided with
slots of the character of the slots 42 in the first
described construction, its upper end being free
of such slots in this.case. A cap member 44"’ of
substantially the same character as in the first
described construction is employed -except that
in this case it is not provided with any ears such
as the ears 48 in the first described construction.
Furthermore, in view of the fact that the drill
22’7 in this case is provided with reliefs 30’ in
the lands 28’’ thereof of cross-sectional confor-
mation corresponding to a segment of a circle, as
best brought out in Fig. 11, the cooperating pro-
jections 52”’, corresponding to the projections 52
of the first described construction, are modified
for complementary engagement of this modified
form of relief as shown. A slip sleeve 64’ is pro-
vided on the main body portion 34’" and is se-
cured in place in substantially the same manner
as in the first described construction. In this
case in view of the fact that the cover member
44’’ is devoid of ears, the main body portion 34’
is provided directly with passages 62’’ for con-
veying the liquid under pressure from the interior
of the sleeve 64’’ to the reliefs:30’’ of the drill 22'".

In order to provide a seal to prevent the es-
cape of liquid upwardly along the reliefs 30’’ to-
‘ward the shank of the. drill in the construction il-
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lustrated-in Figs. 10 to 12, inclusive, and instead
of embploying leather or other members such as
the members 82 in the constructions first de-
seribed, the following means is provided. As in-
dicated in Fig. 10 above the holes or passages 62/,
but aligned therewith along the spiral of the drill,
2 pair of diametrically cpposite passages 130 are
provided in the main body portion £4'" which
open onto the corresponding relief 38’ and open
into the relieved interior portion 65" of the sleeve
64’’. In each passage 108 is relatively closely
but slidably received a ball 182, the inner ehds
of the passages [88 being slightly restricted to
prevent complete projection of the balls {02 in-
wardly through the inner ends of the openings
180 but permitting the balls 102 to project there-
through to a sufficient extent as to fully seat the
halls 102 in the reliefs 38’7, The balls 102 are of
the same radius as the radii of the reliefs 20"
so that in seating in the reliefs 38’ the balls {02
completely block the reliefs 38’ to the leakage of
fluid upwardly therealong toward the shank of
the drill. - An axially apertured plug {84 is thread-
ed into the radially cuter end of -each of the
openings 100 so as to prevent the balls {62 from
hecoming inadvertently displaced from thelr ap-

‘proximate operative positions. .

With this last described construction it will ‘be
apprecxated that when ligquid under pressure is
introduced through the tube 76’’ and connection
74’7 into the interior of the sleeve 64’’ such liquid
will' not only flow through the openings 62" to
the reliefs 89’ of the drill 22, but liquid under
pressure will flow through the apertured - plugs
104 into the openings 100 and, actmg against the
corresponding balls 162, will force the balls 192
radially inwardly against the bottom of the cor-
responding reliefs 30", In view of the fact that
the reliefs 39"’ ‘may be accurately ground to size
‘and, ‘of course, the balls 102 may be made accu-
rately to.size, the pressure of “the liquid in forcing
the balls HJZ into the reliefs 238" “will' maintain
them in lauid sealing relation with respect to
the reliefs 236’ thus to obtain the desired result.

It will be appreciated that the construction il-
lustrated in Figs. 10 to 12, inclusive, is particu-

- larly adaptable for use on devices of -the pres-
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ent invention adapted for application to rela-
tively small sized drills where-it would be diffi-
cult or impossible to use theé type of seal de-
scribed in connection with the first two construc-~
tions shown, and by its use drills of a size here-
tofore considered entirely too small to form as
oil hole drills may be readily used as oil hole
drills as will be appreciated. This feature of the
invention makes it particularly valuable inas-
much as there are many instances where an oil
hole drill of relatively small size is extremely de-
sirable but up to the present time has been com-
mercially impractical to manufacture. It is not
to be understood from the above statement that
the application of the construction illustrated in
Figs. 10 to 12, inclusive, is adaptable only to rel-
atively small sized drills as obviously it is also
applicable to larger sizes as well.

Having thus described my invention, what I
claim by Letters Patent is:

1. Tn combination with a drill havmg longitu-
dinally extending flutes and lands and in which
the lands are each provided with a central relief
opening onto the peripheral surface thereci and
are substantially unrelieved along their opposite
edges, a member having a bore in which said op-
posite edges of 'said lands of said drill are closely
but slidably received, and means cooperating be-



2,409,525

11

‘tween said member and said drill maintaining
-said member against relative free rotation with
respect to said drill, said member having fluid
passages therein opening onto said reliefs, and
the unrelieved portions of said lands in engage-
ment with the walls of said bore serving to seal
.said passages from direct flow to said flutes.

2. In combination with .a drill have longitudi-
nally extending flutes and lands and in which the
Jands are each provided with a central relief
-opening onto the peripheral surface therecf and
are substantially unrelieved along their opposite
edges, a member having a bore in which said op-
Jposite edges of said lands of said-drill are -closely
but slidably received, means cooperating between
said member and said drill to prevent free ro-
tation of said member with respect to said drill,
and means cooperating between said member
‘and -said drill to seal said relief against the es-
cape of fluid under pressure along said relief to-
ward the shank of said drill, said member hav-
ing passages therein opening onto said relief and
sealed from said flutes by the unrelieved portions
of said lands cocoperating with the walls of said
Jbore.

3. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
and are substantially unrelieved along their op-
posite edges, a member having a bore in which
said opposite edges of said lands of said drill are
closely but slidably received, means cooperating
between said member and said drill maintaining
said member against relative free rotation with
respect to said drill, said member having fluid
passages therein opening onto said reliefs, said
passages being sealed from said flutes at all times
by the unrelieved portions of said lands in en-
gagement with the walls of :said bore, and means
rotatable with respect to said member operative-
ly connected therewith and provided with an
opening therein for the delivery of liquid to said
passages.

4. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
and are substantially unrelieved along their op-
posite edges, a member having a cylindrical bore
in'which said drill is closely but slidably received,
means cooperating between said member and said
drill maintaining said member against relative
free rotation with respect to said drill, said mem-
ber having fluid passages therein opening onfo
said reliefs, said passages being sealed from said
flutes by the unrelieved portions of said lands in
engagement with the walls of said bore, and a
sleeve rotatably surrounding said main body por-
tion forming a space between it and said main
body portion in open communication with said
passages, said sleeve having an .opening therein
for the introduction of fluid under pressure to
said space.

5. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
‘opening onto the peripheral surface thereof and
are substantially unrelieved along their opposite
edges, a'member having a bore in which said op-
posite edges of said lands of said drill are closely
but slidably received, means cooperating between
said member and said drill operable to prevent
Iree rotation of said member on said drill and seal
sald relief against the escape of material amounts
of liquid toward the shank of said drill, and one
endof said member being formed for substantially
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Aflat -engagement, over the angular extent of said
reliefs, with the surface of a pieceof work where-

by to provide a seal between said member and
the work acting to prevent the escape of liquid
from said reliefs at the surface of such work dur-
ing movement of said drill into such work.

6. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
and are substantially unrelieved along their op-
posite edges, a member having a cylindrical bore
in which said drill is closely but slidably received,
‘means cooperating between said member and said
drill operable to prevent free rotation of said
member on said drill and seal .said relief against
the escape of material amounts of liquid toward
the shank of said drill, one end of said member
being formed for substantial sealing engagement
with the surface of -a piece of work and being
provided with grooves-extending from said bore
to the radially exterior face thereof and com-
municating only with the flutes of said drill with-
in said bore.

7. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
opening onto the peripheral surface thereof and
are substantially unrelieved along their opposite
edges, a member having a - cylindrical bore in
which said drill is closely but slidably received,
means cooperating between said member and
said drill maintaining said member against rela-
tive free rotation with respect to said drill, said
‘member having fluid passages therein opening
onto said reliefs, said passages being sealed from
said flutes by the unrelieved portions of said lands
in engagement wiih the walls of said bore, and
means constantly urging said member toward the
point of.said drill for engagement with work be-
ing drilled thereby.

8. In combination with .a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
and are substantially unrelieved along their op-
posite edges, a member having a cylindrical bore
in which said drill is closely but slidably received,
means stationary with respect to said member
providing portions projecting radially inwardly
of said bore in interfitting engagement with said
drill to provide a driving engagement therebe-
tween, additional means carried by said body
forming a seal between said body and the walls
of said reliefs, said body having openings there-
through communicating the exterior of said body
with the bore thereof in line with said reliefs be-
tween said sealing means and the point of said
drill.

9. In combination with a twist drill having
spirally arranged flutes and lands and in which
the lands are each provided with a central relief
and are substantially unrelieved along their op-
posite edges, a member having a eylindrical bore
in which said drill is closely but slidably received,
means stationary with respect to said member
providing portions projecting radially inwardly
with respect to said bore and into driving engage-
ment with respect to said drill, sealing means lo-
cated axially inwardly of said member movable
under fluid pressure into sealing relation with re-
spect to the walls of said reliefs, and said member
having passages therein for the flow of fluid
under pressure from the exterior surface thereof
to said bore in line with said reliefs only and to
said sealing means.

10. In a device of the type described, in com-
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bination, a member having a cylindrical bore
therethrough, a twist drill having spirally ar-
ranged flutes ‘and lands .and in which the lands
are provided with a central relief and are sub-
stantially unrelieved along its “opposite edges
closely slidably received within said bore, said
member having openings therein opening onto a
limited angular extent of said bore, means com-
prising radially inwardly projecting portions car-
ried by said member and drivingly interfitting
said drill for maintaining said passages opening
onto said bore in line with said reliefs and to the
exclusion of said flutes, means cooperating be-
tween said member and the walls of the reliefs
within said member sealing said reliefs against
the escape of liquid toward the shank end of
said drill, and means for introduecing liquid under
pressure to said passages.

11. In a device of the character described, in
combination, a member having a central cylin-
drical bore therein, portions projecting radially
inwardly of said bore carried by said member and
formed for interfitting engagement with the sur-
faces of a relief between the opposite edges of the
lands of a twist drill receivable in said bore, and
said member having passages therein opening
onto said bore in alignment with said portions
on the same spiral as the spiral of a drill to be
received in said bore.

12. A device of the character described com-
prising, in combination, a main body having a
cylindrieal bore therethrough, portions fixed with
respect to said main body projecting radially in-
wardly of the walls of said bore, and said main
body having passages therein opening onto said
bere over a limited angular extent thereof and
arrahged in predetermined alignment with said
portions angularly of said bore, and sealing means
carried by said main body and adapted to be
operated by fluid pressure applied to said passages
projectable into said bore in the same alignment
with said portions as said passages.

13. A device of the character described com-
prising, in combination, a body member having a
cylindrical bore therethrough, s member secured
to said body member and provided with portions
projecting radially inwardly of said bore, said
kody having passages therein each opening onto
sald bhore over a limited angular extent thereof
and in predetermined relation angularly of said
bore with respect to said projecting portions, and
the opposite end of said main body having radially
directed grooves therein misaligned with said
rassages and serving as means for permitting
the discharge of chips from said bore.

i4. In a device of the character described, in
combination, a bedy member having an axial
cylindrical opening therethrough, one end of said
body member being provided with slots disposed
helically with respect to the axis of said bore, a
member secured to said end of said body mem-

10

15

20

30

40

43

b3

60

ber, ears fixed with respect to said last mentioned

member complementary in size, shape and con-
tour to said slots and removably receiveg therein,
said last mentioned member having g bore aligned
with said bore in said body member and provided
with portions projecting radially inwardly with
respect to the walls of said bore of said body
member, one of said members having openings
leading therethrough to said bore of said body
member between . the opposite ends thereof
aligned on the helix of said slots with said in-
wardly projecting pertions, and the.opposite end
of said main body member having generally
radially directed slots therein of limited angular
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extent misaligned with said inwardly projecting
portions and-said passages on the spiral of the
first-mentioned slot.

15."In a device of ‘the character described, in
combination, a ‘body member having an axial
cylindrical opening therethrough, one end of said
body member being provided with slots disposed
helically with respect to the axis of said bore,
a member secured to said end of said body mem-
ber, ears fixed with respect to said last-mentioned
member complementary in size, shape and con-
tour to said slots and removably received therein,
said last-mentioned member having a bore
aligned with said bore in said body member and
provided with portions projecting radially in-
wardly with respect to the walls of said bore of
said body member, said ears having openings
leading therethrough to said bore of said body
member between the opposite ends thereof aligned
on the helix of said slots with said inwardly pro-
Jjecting portions, and the opposite end of said
main body member having generally radially
directed slots therein of limited angular extent
misaligned with said inwardly projecting por-
tions and said passages on the spiral of the first-
mentioned slot.

16. In a device of the character described, in
combination, a body member having an axial
cylindrical opening therethrough, one end of said
body member heing provided with slots disposed
helically with respect to the axis of said bore, a
member secured to said end of said body mem-
ber, ears fixed with respect to said last-mentioned
member complementary in size, shape and con-
tour to said slots and removably received therein,
said .last-mentioned member having a bore
aligned with said bore in said body member and
provided with portions projecting radially in-
wardly with respect to the walls of said bore of
said body member, one of said members having
openings leading therethrough to said bore of
said ‘body member between the opposite ends
thereof aligned on the helix of said slots with
sald inwardly projecting portions, pressure op~-
erated sealing means secured to said last-men-
tioned member on the radially inner side of each
of said ears, and the opposite end of said main
body member having generally radially directed
slots therein of limited angular extent misaligned
with said inwardly projecting portions and said
bassages on the spiral of the first-mentioned
slot.

i7. In a device of the character described, in
cembination, a main body member having a cen-
tral cylindrical bore therethrough, means fixed
with respect to said main body member including
portions projecting radially inwardly of the walls
of said bore over a limited angular extent thereof,
said member having a pair of axially spaced open-
ings therethrough opening onto said bore in pre-
determined relationship angularly of said bore
with respect to each of said inwardly projecting
portions, means for applying fluid under pressure
to said opening, and a ball in each of said open-
ings axially more adjacent to said inwardly pro-
jecting portions and partially projectable into said
bore from said openings. .

18. A device of the character described com-
prising, in combination, a hody member having a
cylindrical bore therethrough, a member secured
to said body member and provideg with portions
projecting radially inwardly of said bore, said
body having passages therein each opening onto
said bore over a limited angular extent thereof
end in predetermined spiral relation with said
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projecting portions, the opposite end of said main
body having radially directed grooves therein
spirally misaligned with said passages, and a
sleeve rotatably surrounding said main body por-
tion forming a space between it and said main
body portion in open communication with said
passages, said sleeve having an cpening therein
for the introduction of fluid under pressure to
said space.

19. In combination, a drill comprising a body
having a point at one end thereof and having a
flute and a land extending longitudinally of said
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body from said point, said land being provided
in its peripheral surface and hetween its opposite
edges with a relief open to said peripheral sur-
face along the length thereof, and means mounted
upon and rotatable with said drill for supplying a
coolant thereto, said means. including a passage
adapted to receive coolant under pressure and ar-
ranged so that it delivers the cooclant only to said
relief in said land for flow toward said point, said
flute serving as an escape passage for said coolant
from g hole being drilled by said drill.
RUDOLF W. ANDREASSON,



