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To all whom ¢ may concerm:

Be it known that I, STeprEN W. BATDWIN,
a citizen of the United States, residing in Man-
hattan borough, New York, in the county of
New York and State of New York, have in-
vented certain new and useful Improvements
in Drilling Apparatus, of which the following
is a specification.

This invention relates to and has for an ob-
jectto provide an improvementin drilling ap-
paratus.

In the drawings accompanying and form-
ing a part of this specification, Figure 1 is a
longitudinal section of a machine employing
the present improvement. Fig. 2 is an ele-
vation of the left-hand end of the machine
shown in Fig. 1, and the line ¢ ¢ indicates
the line in which the section of Fig. 1 at such
end is taken. Fig. 3is an end view of the
right-hand end of the machine illustrated in
Fig. 1, and the line ¢ ¢ indicates the line in
which the section of such end of Fig. 1 is
taken. Tt will be noticed, however, that many
of the parts are shown in side view in con-
nection with this longitudinal section for the
purpose of better illustrating such parts and
their relation to the surrounding parts. Fig.
4 is a longitudinal section of a form of my
improved drill and illustrates means for con-
necting it to an apparatus for use. Fig. 5 is
an enlarged side viewof the inner member of
the drill. Fig. 6 is an end view of the outer
drill member. Fig. 7 is the end portion or
drill-head ot such outer member detached.
Fig. 8 is a cross-section thereof in the line b0
of Fig. 7. Fig. 9isan end view of the in-
ner member of the drill, it being shown some-
what more enlarged than the corresponding
parts shown in other views; and Fig. 10 is a
perspective view of the end of the drill-head.

In drilling large holes with a “‘ twist-drill”
it has been found that the torsion upon the
drill is greater than the same will stand for
practical purposes when the “‘ twisting” of the
drill is sufficiently deep to carry away the
chip from the working face. It hasalso been
found that the best resultscan be had by drill-
ing different portions of the face or bottom of
the drilled hole at different stages of advance.

The present improvement is, among other
things, designed to afford a drill wherein the
member for producing the large diameter of
hole will be free from weakening grooves and
channels and wherein the drilling may be done
at several stages—that is, an outer drill mem-
ber will drill behind the plane of an inner

drill member, and the inner drill member may
be provided with means for carrying the chip
not only from its own cutting edge or lip, but
from that of the outer member, and carry the
same to a point where it may be ejected by

6o

causing it to traverse the inside of the outer .

drill member. Thus by reference to Fig. 4
it will be seen that there is an outer drill
member (designated in a general way by 20)
and which is chambered out, as at 21, it be-
ing therefore hollow. The shaft portion 22
of the drill may be made out of a different
quality of steel than the cutting portionor drill-
head 23, this not only for economy in manu-
tacture, but in some instances the quality of

steel required for the cutting-tace will beinade-

quate to withstand the torsional strain in the
shaft portion, and when the edge-carrying por-
tion has been worn away by use and resharpen-
ing a new one may be applied when the shaft
and drill-head portions are made separable.-
The cutting end or drill-head 23 is shown as
provided with a stepped cutting-face 24, al-
though other forms may be used in practice,
if desired. Theunion between thecuttingend
93 and the shatft portion is, by means of a pair
of tapered overlapping portions 25 26, carried,
respectively, by the shatft and the drill-head,
the portion 25 of the shaft member abuatting
ashoulder 27 upon thedrill-head or edge-carry-
ing portion. The two parts may when as-
sembled then be fastened together in some
convenient manner—as, for instance, by pins
98. The edge-carrying end or drill-head is
shown as having a number of chambers 30 cut
into its end face and sides and converging into
a centrally-disposed chamber portion 31, which
is in communication with the chamber portion
91 of the drill-shank. The juncture of the
walls of the chambers 30 with the end face of
the drill produces the shear edge or lips for
the cutting-faces 24, and the chambers also
afford means of escape for the chip, which will
pass into the chamber 31. The inner drill
member is shown as having a portion 32 bear-
ing in a chamber or bearing portion 33 of the
outer drill member and as having a shank or
tang portion 35, to which the shaft portion 34
of the drill may beattachedin some convenient
manner, here shown as by a screw 36. The

shaft portion 84 is shown provided with a spi-
rally-disposed channel 37, and the shank por-
tion 85 -is also shown as provided with a spi-
rally-disposed channel 38. The portion of the
inner member which is adjacent to the point
where the chambers 30 converge into the cham-

65

70

75

8o

35

90

95

100

10§

IIO




10

5

20

25

30

35

40

45

50

55

6o

03

=

ber 31 when the parts are assembled may carry
a spiral blade 39, mounted in the present in-
stance upon a sleeve 40, which may be fastened
in some suitable manner—as, for instance, by
meansof pins41—totheshank portion 35. The
working end or drill-head proper, 42, of the
inner member has channels or chambers 43 cut
into its end face and sides, making means to
clear the chip away, as well as to produce the
shear edge for the cutting-lips. Assuming
that the inner and outer drill members are
driven at different rates of speed and the inner
member driven the faster, the chip cut by
the inner member will be discharged into the
chambers 30, and the action of the edge 45 of
the chambers 43 of the inner drill with the
edges 46 of the chambers 80 of the outer drill
running at different speeds will be to shear
the chips from the inner drill and mingle them
in a finely-chopped condition with the chips
of the outer drill. Thesemingled chips will be
advanced to the blade portion 89 and chopped
up and passed on within the chamber 21,
when the spiral 87 will carry them on out to
a suitable discharge. Cutting the chips into
short pieces prevents any clogging of the chips
in the various chambers and passage-ways.
The spirals 38 will assist in bringing the chips
to the blade 39; butin some cases they may be
omitted. Thereisachamber 320 within the in-
ner drill member—that is, it extends through-
out the shank portion, and at the working end
of the head portion it separates into two chan-
nels 321, which open into the respective cham-
bers43. This organization is to permit a flow
of oil to be presented to the working lips or
face ot the inner drill for the purpose of main-
taining the proper working condition and to
remove the chips and wash the same into the
channels or chambers 30 in the head of the
outer drill member and also to maintain the
proper working conditions of such outer drill.
The oil will then pass on into the chamber 31
and up the chamber 21, assisting in the carry-
ing of the chips back to the point of discharge.

In Figs. 1, 2, and 3 a form of practical em-
ployment of the improved drill is illustrated,
such machine embodying a framework (des-
ignated in a general way by 50) supported in
the present instance by legs 51 and bearing
uprights 52, upon which are carried ways
53 b4 for a carriage 55, which supports the
drill and its operating mechanism. In the
mechanism illustrated herein for using the
drill the outer drill is held from rotation and
is mounted in a bushing 56 in the present
illustration, held thereto by means of pins 57,
which bushing is seated in a portion 58 of the
carriage 55 and has a flange 59 secured to
the end of the portion 58in the present illus-
tration by means ot bolts 60 passing through
the flange and entering suitable holes in the
carriage. By this means the outer drill is
held from rotation, but may be caused to
move with the carriage. The waystor the car-
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riage are longitudinally disposed upon the
machine, and consequently the drill will have
a longitudinal movement upon the machine—
that is, toward and from the work. Means
for causing such movement will presently be
described. The shaft of the inner drill at its
back end is shown as carrying a sleeve 61,
tastened to it in some suitable manner, in the
present illustration by means of pins 62, and
whichsleeve hasa screw-threaded portion 63,
through which is a longitudinal keyway 64,
a member having a hub 65 and a flange 66
has mating screw -threads and is screwed
thereon and has a keyway 67 adapted to re-
ceive a key 68, mounted in said keyway and
held in place by some suitable means, in the
present illustration by a set-screw 69, so that
the points of the drills may be adjusted one
relative to the other by loosening the set-
serew, sliding the key clear of the hub, and
turning the sleeve 61 in either direction, as
the case may require, and then securing the
same in its adjusted position by sliding the
key back in its ways and tightening the set-
screw. The bushing 56 projects beyond the
portion 58 of the carriage, as at 70, and forms
a bearing for a gear-wheel 71, which has a
flange 72, forming a chamber, as it were, for
receiving the flange 66, and which flanges are
fastened together by means of screws 73, the
gear-wheel being held from backward move-
ment by means of an annular plate 74, fas-
tened to the bushing 56 by means of screws
75 and being held tfrom forward movement
by an abutting shoulder 76 upon the carriage
portion 58. The gear-wheel 71 is shown mesh-
ing with a pinion 80, splined upon a shatt 81
by means of a feather 82, which pinion may
be compelled to travel with the carriage. The
spline-shaft has fast upon it a belt-pulley 86,
which may be driven from some suitable
source of power. (Notshown.) The carriage
55 has dependent from it a nut portion 87, en-
gaging a screw-shaft 88, mounted at its front
end in a bearing 89, dependent from the ways
of the carriage, and at its rear end having a
bearing 90 in the machine-frame. This car-
riage feed-screw may be driven in some con-
venient manner. In the presentillustration a
hand-wheel 91, having a handle 92,is illus-
trated for such purpose.  Itwill thus be seen
that the drill may be moved longitudinally of
the machine and that during such movement
the inner drill may be rotated.

In organizations wherein the outer dril] is
held stationary it will be necessary to pro-
duce a relative movement between such onter
drill and the work, to which end the work may
be rotated upon the axis of the inner drill.
The work (designated in a general way by 100)
is shown carried by ashell 101, having flanges
102 at each end, which flanges, by means of
suitable shoulders, prevent the longitudinal
movement of such shell by engaging shoulders
upon bearings 103 104, fast to the machine-
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frame and which may be supported by a stand-
ard 105. The bearings 103 104 are shown as
split bearings held together by means of suit-
able set-serews 106. The work is positioned
and held within the shell by means of suitable
set-screws 107, which in the present instance
are shown as engaging the work at each end
at four different points, although other num-
bers of set-screws and differently located may
be employed as practice demands.  The shell
is shown as having fast thereon a gear-wheel
108, meshing with a pinion 109, fast upon-a
shaft 110, supported by bearings 111 112,
which are fast to the machine-frame in some
suitable manner. Upon the shaft 110 is a
gear-wheel 113, meshing with a pinion 114,
fast upon the spline-shaft. In the present
illustration the work and the inner drill are
driven at a ratio of about three to one.

To assist in the cutting action of the drills
and to carry the chip away from the working
point, it is found desirable to employ a flow
of oil under heavy pressure, or other lubri-
cant, at and away from the working point of
such drills. In the present instance a tank
115 is shown having piping 116 running to a
pump 117 of some suitable construction, which
communicates by a pipe 118 with a tube 119,
telescoping with the inside of the inner drill-
shaft. This tube 119 is held in a standard
120 of the machine-frame, so that upon the
reciprocation of the drill the tube will remain
stationary and will at all times deliver its
charge of oil into the inner chamber of the
inner drill, and from such chamber the oil
will be discharged at or near the point where
the chips from the inner drill originate, and
thus the conditions are most favorable to force
all the chips out through the channels pro-
vided as fast as the chips are made. The
coplous and eflicient lubrication enables a
drill of a given quality of tool-steel to be
driven at a greater drilling speed than would
be possible but for the efficient lubrication at
the cutting-point, and the immediate removal
of chip. The oil in practice may be fed into
the drill under heavy pressure, and, owing to
the course it is constrained to traverse in its
discharge with the chip, it will have sufficient
tforce of flow to actively carry the chip on to
The oil flowing back
through a conduit and not finding escape ad-
jacent to the walls of the drilled hole, the
force or pressure of the oil will be maintained.

In starting the drill'and until the various
chambers and conduits thereof have gotten
past the front face of the work some means
must be employed to dam the oil and hold it
from running out of the channels 30 and 43
and away at a point where it is not desirable
it shall escape, its proper course being through
the chamber 31, and to properly direct the
flow of oil a sleeve 121 may be fastened, by
means of set-screws 122, to the end of the work
and adjusted and positioned thereon by such
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screws, such sleeve having a working fit with
the perimeter of the outer drill for-closing the
channels 30 and also for forming a bearing
and support for such drill until the same has
entered the work and thereafter forming a
support for the drill. This will completely
dam up the oil and force the same as it is fed
through the chambers in the inner drill to re-
turn through the chambers of the outer drill
into the inner chamber thereof and then be
discharged with the chips through the dis-
charge-tube 123, falling upona tray 124, which
is in communication with the oil-reservoir
115. The chips will there remain, and the
oil will drain off and pass oninto the reservoir
and be pumped into the drill again as occa-
sion may require.

There may be a cup 125 fastened to the work
by set-screws 126 to retain the oil asthe drill
is finishing its cut; otherwise after the first
penetration of the drill through the end of the
work the oil would escape and not flow back
through the drill.

Having thus described my invention, I
claim— : v

1. The combination with an outer drill, of a
pilot-drill mounted within said drill for inde-
pendent rotation, and said pilot-drill having
a conduit for leading lubricant to the working
point of the outer drill.

9.-The combination with an outer drill hav-
ing cutting-lips formed by channels and ar-
ranged to cut on an annulus, of an inner drill
mounted therein for independent rotation and
having cutting-lips disposed tocut withinsuch
annulus and in advance of the cutting of the
outer drill, said inner drill having a conduit
to supply.a flow of lubricant to its cutting-
lips, and channels adapted to register with the
lip-forming channels of the outer drill to sup-
ply the same with lubricant.

3. Adrillhaving ahollow cylindrical forma-
tion, an end face and a number of recesses in
such end face, the juncture of oneof the walls
of each of said recesses with the end face form-
ing acutting-lip,and a drill mounted within the
said hollow cylindrical drill for independent
rotation, and having a lIubricant-channel lead-
ing to the working point and in communica-
tion with each of the said recesses.

4. The combination with a hollow drill hav-
ing a hollow shank, of a drill having a work-
ing fit with the inside of said hollow drill and
having its shank within said hollow shank and
of smaller diameter than the inside diameter
thereof leaving an interspace, said inner drill
and its shank having an inclosed lubricant-
conduit leading to its working point, said hol-
low drill having an opening from the region
of its working point to the said interspace,
and means in said interspace to carry away the
chip from the drills.

5. The combination with a hollow drill hav-
ing a hollow shank, of adrill havinga working
fit with the inside of said hollow drill and hav-
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ing its shank within said hollow shank and of
smaller diameter than the inside diameter
thereof leaving an interspace, said hollow
drill having an opening from the region of its
working pointto the said interspace,and means
in said interspace to carry away the chip from
the drills.

6. The combination with a hollow drill hav-
ing a hollow shank, of a drill having a working
fit with the inside of said hollow drill and hav-
ing its shank within said hollow shank and of
smaller diameter than the inside diameter
thereof leaving an interspace, said hollow
drill having an opening from the region of
its working point to the said interspace, and
means in said interspace to break up and carry
away the chip from the drills.

7. The combination with a hollow drill hav-
ing a hollow shank, of a drill having a working
fit with the inside of said hollow drill and hav-
ing its shank within said hollow shank and of
smaller diameter than the inside diameter
thereof leaving an interspace, said inner drill
and its shank having an inclosed lubricant-
conduit leading to its working point, said hol-
low drill having an opening from the region
of its working point to the said interspace,
means in said interspace to break up and carry
away the chip from the drills, and means for
forcing a stream of lubricant through said
conduit, the opening in the hollow drill and
said interspace to lubricate the cutting-points
of the drills and expedite the removal of chip.

8. The combination with an inner and an
outer drill member having a hollow shank and
both of said drill members having chip-chan-
nels leading into said hollow shank, the inner
drill having a shank within said hollow shank
and provided on its perimeter with a spirally-
disposed channel for conveying the chip
through said hollow shank, and means carried
by said inner drill member for supplying a
stream of oil to assist in the conveyance of
said chip, and means for rotating the drills
one relatively to the other.

9. An outer drill having a hollow shank ent-
ting-facesand chip-channels leading fromsaid
cutting - faces into said hollow shank and
adapted to discharge its chip through such
hollow shank, an inner drill mounted in the
outer drill and having a shank of less diameter
than the interior of the said hollow shank,
said inner drill being adapted to cutin advance
of the outer drill and to discharge its chip back

of the cutting-faces of the outer drill and into

the chip-channels thereof, and said drills hav-
ing shear edges to cut the chip from the inner
drill into short lengths.

10. An outer drill having a hollow shank
cutting-faces and chip-channels leading from
said cutting-faces into said hollow shank and
adapted to discharge its chip through such
hollow shank, an inner drill mounted in the
outer drill and having a shank of less diame-
ter than the interior of the said hollow shank,
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said inner drill being adapted to cut in ad-
vance of the outer drill and to discharge its
chip back of the cutting-faces of the outer
drill and into the chip-channels thereof, said
drills having coacting shear edges for cutting
the chip from the inner drill into short lengths,
means to supply a draft of oil to the working
point of said drills, a cutter within the hollow
shank for the chip from the outer drill, and
means for effecting rotation of one of thedrills
relatively to the other.

11. The combination with an outer drill
member embodying a drill-head and a shaft
carrying the same having a plane cylindrical
outer surface and an inner chamber, the head
having cutting-lips formed by its end face
and the faces of channels in its sides and hav-
ing channels running from such channels to
the inner chamber, of an inner drill member
embodying a drill-head and a shaft carrying
the same having a spiral groove in its outer
surface and an oil-conduit within it the head
being removable from the shatt and having
cutting edges formed by its end face and the
faces of channels in its sides and having chan-
nels running from such channels to said oil-
conduit, the inner drill-head having a bearing
in and passing through the inner chamber of
outer drill-head, the shaft of the inner drill
being smaller than the inner chamber of the
outer drill and leaving an annular space a
spiral blade carried by the inner head to carry
the chip back through the inner channel of
the outer drill, and means for effecting rela-
tive rotation of one of the drills relatively to
the other.

12. A drill having a concentrically-disposed
cylindrical bore, cutting-lips radiating there-
from and formed by the junctures of the end
face of the drill and the faces of channels cut
into the sides and end of the said head and
where cutinto the end reaching to said bore,
a drill-head having a working fit in said bore
and having its cutting-lips beyond those of
the outer drill and formed by the juncture of
its end face with the faces of channels in its
sides, the said channels intermittently regis-
tering with the channels in the side of the
former drill-head where such channels are cut
into the end face of the said former drill-head
when the drills rotate one relative to the other,
and means for rotating the drills one relative
to the other.

13. A drill havinga concentrically-disposed
eylindrical bore, cutting-lips radiating there-
from and formed by the junctures of the end
face of the drill and the faces of channels cut
into the sidesand end of the said head and at
the end reaching to said bore, a shank for car-
rying said head and having a chamber within
it and in communication with said channels,
a drill-head having a working fit in said bore
and having its cutting-lips beyond the cutting-
lips of the outer drill and formed by the junc-
ture ofits end face with the facesof channels in
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its sides, the said channels intermittently reg-
istering with the channels in the side of the
former drill-head where such channels com-
municate with the said inner bore of theouter
drill-head, when the drills rotate one relative
to the other, means for rotating the drills one
relative to the other a shank for the inner
drill located in the chamber of the shank of
the outer drill and having a conduit within it
communicating with the channels in the inner
head, and means tosupply aflow of oil through
said conduit, the channels in the respective
drillsand the chamber of the outer drill-shank.

14. A drill having aconcentrically-disposed
cylindrical bore, entting-lips radiating there-
from and formed by the juncture of the end
face of the drill and the faces of channels cut

into the sides and end of the said head and at’

the end reaching to said bore, a shank for
carrying said head and having a chamber
within it and in communication with said chan-
nels, a drill-head having a working fit in said
bore and having its cutting-lips beyond the
cutting-lips of the outer drill and formed by
the juncture of its end face with the faces of
channels in its sides, the said channels regis-
tering with the channels in the side of the
former drill-head where such channels com-
municate with the said inner bore of the outer
drill-head, a shank for the inner drill located
in the chamber of the shank of the outer drill
and having a conduit within it communicating
with the channelsin the inner head, and means
to supply a flow of oil through said conduit,
the channels in the respective drills and the
chamber of the outer drill, a carriage for said
drills, means to secure the shank of the outer
drill to the carriage, a bearing for the inner
drill-shank upon the carriage, a gear-wheel to
which the same is fastened, means to adjust
the said shank through such bearing, means
to hold the work, means to rotate such work-
holding means, and means adapted- to be car-
ried by the end of the work to support the
drill and prevent the escape of oil.

15. The combination with a pair of drills
one working within the other, a carriage for
said drills having a bored head, a bushing
within the bore of said head and secured there-
to and projecting beyond the head to form a
bearing, said outer shank being fastened to
said bushing, a gear- -wheel mounted upon the
bearing portion  of the said bushing, a mem-
ber h‘wmo a hub and a flange, the flange se-
cured to said gear-wheel and the hub having
a screw-threaded bore, a mating screw-thread
upon the shank of the inner drill, a keyway
through said hub and screw-thread portion of
the shank, areadily-removable key, and means
to hold the key in position.

16. In a boring-machine, the combination
with a carriage mounted upon ways, of a pair
of drills carried thereby, one of said drills be-
ing arranged concentrically within the other,
one of Whlch drills is fast upon said carriage,

S

gearing for driving the other of said drills,
means to adjust the working points of the

drills one relatively to the other, and means
to rotate the work.

17. The combination W1th a drill having
channels cut intoitssides at its end for produc-
ing cutting-lips, a conduit to carry oil to said
channels, an inclosed conduit into which said
channels open to draw the oil and chip away
from such working point, and means for se-
curement to the work for inclosing the chan-
nels in the drills and leading the flow of oil to
the said inclosed conduit until the drill has
entered the work sufficiently to carry said
channels beyond the face of the work to .per-
form the damming.

18. In a drill the combination with a pair
of drills working one within the other, of
means to carry the work, and means to drive
the drills relatively to the work at variable
speed.

19. In a drill the combination with a pair
of drills working one within the other, of
means to carry the work, means to drive the
drills relatively to the work at variable speed,
and means to commingle, cut up, and carry
away the chip from both drills.

90. Ina drill the combination with a pair
of drills one of which is hollow and has a hol-
low shank and the other of which drills is
within the hollow drill and having a shank in
the shank thereof with ‘an annular space be-
tween them, of meansto carry the work, means
to drive the drills relatively to the work at
variable speed, and means to commingle, cut
up, and carry away the chip from both drills
through said annular space.

91. In a drill the combination with a pair
of drills one of which is hollow and has a hol-
low shank and the other of which drills is
within the hollow drill and having a shank in
the shank thereof with an annular space be-
tween them, of means to carry the work, means
to drive the drills relatively to the work at
variable speed, means to commingle, cut up,
and carry away the chip from both drills
through said annular space, the inner drill-
shank having an oil-conduit, and means to
supply a flow of oil through the said conduit
to assist in such removal of chip.

99. The combination with a pair of drills
one mounted within the other and the inner
drill having its working face in advance of
the working face of the outer drill, cospera-
tive shear-faces carried by said drills to cut
up the chip of the inner drill, and means to
rotate one drill relatively to the other.

93. The combination of a pair of drills one
mounted within the other and the inner drill
having its working face in advance of the
working face of the outer drill, and codpera-
tive means carried by said drills to cut up the
chip from both drills.

94. The combination with two drills, con-
centrlcally mounted one within the other, a
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work-holder, means for driving the drills rela-
tive to the work at different speeds, and means
for positively feeding oil to the points of the
drills.

25. Inadrilling apparatus the combination
with a drill-head having cutting-lips, and a
hollow shank and channels running from such
cutting - lips to the hollow interior of -said
shank, and a cutter within said hollow interior
for cutting up the chip as it passes into such
hollow interior from the cutting-lips through
said channels.

26. In drilling apparatus the combination
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with a pair of drills mounted one within the
other and having an annular space between
their shanks, channels running from the cut-
ting-lips of the outer drill to such annular
space, a cutter within such annular space for
cutting up the chip from the drills, and means
for rotating one drill relatively to the other.
Signed at Nos. 9 to 15 Murray street, New
York, N. Y., this 18th day of October, 1904.
STEPHEN W. BALDWIN.
Witnesses:
Cuas. Lyon RusseLL,
C. A. WeED.
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