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My. invention relates. generally to rotary bits:
and particularly to bits for drilling holes in hard.
granular structures such as brick, concrete, and.
other masonry formed of aggregate and binding.

material.
More partmularly my. invention .has reference

to. drill' bits of the type having a solid body with

a disc-shaped head' of concentric external cir-
cumference fixed on one end.of the-body concen-
trically to the axis of rotation thereof; teeth set

radially in the face of the head and perpendicular.
to the axis of rotation; and with or without a.
screw thread.or atger on. the exterior. of the body .

for removing . material cuttings from the. hole
being drilled.
Bits of this: charactel as heretofore proposed

have a low drilling efficiency for the.reason.that.
as drilling. proceeds in a hole the-drill is not re-:

lieved.. of the material cuttings with sufficient
rapidity to prevent accumulation thereof in.the
hole, .. As a consequence, the accumulated. cut-

tings offér considerable. resistance to rotation of.

the drill; and hence, impede. its drilling .action;
thus requiring. more time. and: power. than .is.ac-
tually necessary to drill'a hole of any given depth.

Accordingly, it is a purpose of my invention
to provide a drill bit of this type which is chiar-

acterized functionally by its ability when drilling.

a hole in masonry to.continuously and. completely.

remove the material cut from-the cutting face of,
the bit, as well as from the hole, in a_ manner-to

continuously relieve the bit and hole of the cut

material, and to thus accelerate the drilling ac-.
tion of the bit to the extent of greatly reducing

the power and time required.to. drill a.hole. of
any given depth.

Tt is.also a purpose of my invention to provide
a drill bit which embodies dual means for con-

veying the material ffom the hole cut by the bit, |
one of these means being exterior and.the other ,

interior to thebody of the bit, with the two means
joining-at ‘a point spaced from the cutting face

in-a manner- i’ which they may-further reduce

large particles to sizes which may be easily con-

veyed from the ‘bit-and the hole, to the end-of

rapidly ‘relieving-the bit and the hole of all-cut-
tings and' thereby increasing ‘the- ease and speed
withwhich the bit drills. -

-T'will -describe only-one: form: of-drill ‘b1t~em—
bod¥ing my invention;, which-is-subject to vari-
ous modifications within- the scope and spirit-of

my-invention, and- will then point' out the novel’

features thereof in claims:
-In the-accompanying drawings;

Pig: 1 is a side elevational view- of 'a drill bit’

“embodying-my invention;
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Fig. 2 is-an-end view of-the- driil bit; showing-
the cutting face-thereof. )

Fig. 3 is a longitudinal sectional view-on:the-
linefsY8—3 of-Fig, 2:illustrative-of -the drilling
actien- of -the-drill' bit in-a masonry structure:

Fig. 4-is a- cross-seetional: view taken-on-the-
lineFsJ4-—4& of Pig. 1.

Fig. 5:is an elevational view; similar-to Fig. 1;
but- with- the -drill bitrotated ninety-degrees:to:
ilustrate the slot-communicating between-the-ex--
terior of -the-bit-and ‘the interior-thereof:

Having-specific-reference-to. the drawings; this-
embodiment of my invention-comprises:an:-elon=-.
gated -body: 18+ of -circular cross-seetion having
an-axial bore:-id: The: bore-1l is: closed:at the-
trailing or- proximal-end-of the-bedy 10; by a
shank: i2 secured thereto, so that-the bore forms
a-passage; pocket-or-recess. The leading or distal’
end of the-body 10:is-enlarged to-form-an-annu=-
lar head- 13, and the face -14'thereof-has teeth {5
set’ therein, The:teeth: 18 of: which fhere may:.
be four or-any other- suitable number; are-pref=-
erably -made-of--.cemented. -carbide; and-are dis-
posed.in-a-circle:around the bore-f1; so-that their -
cutting: edges; which -are the-ledding edges - upon -
rotation, are: approximately radial to-the-head-13;
while their outer ends project outwardly from the-

periphery-of -the -head, and:their-inher ends pro-

ject into.the bore- 11, as-best-illustrated-in-Fig: 2o
The individual teeth-are shaped- at: their -cutting:

“ends: by having their-corners: cut-off-at-dn angle-

to provide.in each instance: cutting edge:portions
which lie respectively in-a plane- normal to-the-:
longitudinal axis-of the body andin-planes which:
diverge from an-intersecting line located forward
of the drill end: This shape:of the-ends-of the-
teeth, is- clearly shown:in: the-drawing and couses:
a circular:channel having outwardly-sloping side
walls to.be formed: asthe-drill-end rotatesin-con-
tact with-the material being-drilled:: The sloping-
side-walls-of- the-Hole- perform: a dnll-centemng .
Function in:-an obviousmanner.

A-spiral thread:1T1-is:provided on:the-outer sur=..
face-of-the body: 10, ferming an:auger-for carry--
ing-away-cuttifigs-in the-form: of granules-of the-:
material-Being-drilled: - The-thread:{ T is: prefer« .
ably: of square-cross-section; ini-the-manner-of: a-
Sellers:-Square thread; and: extends from- a point:
near the liead [3:to:the-proximal end of/the-body
i0.. Between the- distal-end:of the-thréad: T and
the-lhead- 13y the -body--10-is-reduced:in size-to its-
diameter-at the-bottom: of the grooves:l7a-ofsthe:.
thread, so-as-to leave-an-annular:groove:-I8=ad-..
jacent to:the head. The periphery-of the:head-
13. is fAattened; as.at 19t (see- Fig: 5), to:form:
shallow channels or- clearances. in: advance: of:-
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each of the teeth 15, leading from the face 14 to
the annular groove 18 when the bit is inserted
in a hole, and through which finely comminuted

particles may pass between the cuter ends of the -

teeth 15 to the groove 18, and thence to the auger
thread I1.

A slot 21 is formed in and extends longitudi-
nally of the body 10 from a point where it inter-
sects the annular groove 18 to a point a few
threads distant from the proximal end of the body
10. The slot 21 communicates with the bore {1

and interrupts the threads of the auger thread

1T where it intersects them, providing a passage
for granular material and chips from the bore i1
to the auger thread along the major part of the
latter. A shallow longitudinal groove 22 extends
from and in continuation of the slot 21, to the
proximal end of the body 10, providing a passage
supplementary to the slot or to that passage pro-
vided by the auger thread 17 by which the drilled-
out material may reach the zone around the
shank 2. .

In the operation of drilling a hole in masonry
structures, the teeth 15 will cut an annular chan-
nel therein, tending to form a central core in the
leading end of the hore 11, but because the inner
ends of the teeth project into the bore Il they
operate to grind up the core as it is formed. Be-
cause the outer ends of the teeth 15 project
slightly beyond the periphery of the head 13, the
hole will be slightly oversize and will not bind
‘upen the bit as the bit progresses inwardly.

Finely comminuted materials, cut from the face
of the hole by the teeth {5, will move through the
clearances 19 to the annular groove 18 and thence

to the auger thread groove 17a by which it is re~

moved from the hole. [Those]l Some of the
particles of the material dislodged at the face of
the hole will enter the bore (1 through the open
end thereof between the inner ends of the teeth
15 to be subjected to the grinding action of the
teeth in the disintegration of the core as it is
formed L[, and thus thel. The core is broken up as
rapidly as it is formed Lto offerd and offers no
impediment to the free flow of the material in
the bore.

The slot 21 permits the material to be thrown
by centrifugal force outwardly of the side of the
bit at that part of the slot projecting from the
hole, either when drilling horizontally or down-
ward. When drilling upward the exposed part of
the slot allows the material to gravitate from the
bit aided, of course, by centrifugal force.

Af that part of the bit within the hole, the slot
21 permits the immediate discharge to the auger
thread 11 of a part of the material suited in size
to passage along the thread. If too large to enter
the auger thread they are immediately ground
against the wall of the hole and batterzd by the
sides of the slot until suitably comminuted. The
sharp inner and outer edges of the slot 21 assist
materially in rendering this battering action ef-
fective. The Sellers Square thread (7T is also of
assistance in this respect, presenting- flat radial
surfaces and substantially rectangular corners at
its intersections with the slot 21, well adapted to
batter and grind material passing through the
intersections without injury to the thread. )

Material entering the auger thread 11 is rapidly
conveyed to the face of the masonry structure or,
if the entire body of the bit has entered the hole,

to the zone around the shank (2. The groove 22,

at its points of intersection with the thread 17,
provides additional sharp edges by which any
large particles thal may have travelled to the
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4
outer end of the bore i1 before emierging through
the slot 21-—as for example when the hole being
drilled is directed or inclined upwardly—may be
further comminuted. Thus the drill will free the
hole of all loose material, of either chip or granu-
lar size, .

Manifestly, a bit constructed in accordance
with my invention provides one exterior passage
means for conveying the material cut by the
teeth to a point exteriorly of the hole, which
comprises the auger 17, and an interior passage
means for conveying the material cut likewise to
a point exteriorly of the hole, which comprises
the bore or recess 11 and the slot 21. These two
means coact one with the other to constantly
relieve the teeth of the cuttings; to reduce the
cuttings to sizes which can freely pass out of the
groove ITa, or out of the interior 'of the  bit
through the slot 21; and to utilize the rotary
motion of the bit to impel the cuttings into both
the groove ITa and the slot 2f, and thus cause
the cuttings to emerge from the hole from points
interiorly and exteriorly of the bit simultaneously.
Thus the bit operates to establish and maintain
a constant flow of the loose material out of the
hole to reduce [its] resistance to rotation L[of the
bit,J and to Lthereby] increase the speed with
which a hole may be drilled [by the bit].

Although I have herein shown and described
only one form of drill bit embodying my inven-
tion, it is to be understood that various changes
and modifications may be made therein without
departing from the spirit of my invention and
the spirit and scope of the appended claims.

Iclaim: :

1. A rotary bit for drilling concrete, including:
an elongate, cylindrical body having an axial bore
and formed at the trailing end with means for
connection with a rotating tool; said body being
enlarged at the leading end thereof to form an
annular head of greater diameter than said body,
said head being provided in the face thereof with
teeth disposed on a plurality of equally angularly
spaced radii, the body heing provided on the outer
surface thereof with a spiral thread forming an
auger and with a single slot extending trans-
versely through said thread, said slot commenc-
ing at a point adjacent the leading end of and
extending longitudinally of and terminating at a
point spaced from the trailing end of the hody,
said slot establishing communication between
said bore and the exterior of said body and said
slot providing a lateral outlet for the material
released within the area defined by said teeth
during rotation thereof.
 2: A rotary bit for drilling concrete, including:
an elongate, cylinarical boay having an axial bore
and formed at the trailing end with means for
connection with a rotating tool; said body being
enlarged at the leading end thereof to form an
annular head of greater diameter than said.body,.”
said head being provided in the face thereof with
teeth disposed on a plurality of equally angularly .

_spaced radii and having their outer ends project~

ing outwardly from the periphery of the head .
and their inner ends projecting .into the bore of:
said body, the body being provided on the outer .
surface:thereof with a spiral thread forming an
auger. and with a single slot extending trans-
versely through said thread, said slot commenc-
ing at a point adjacent the leading end of and
extending longitudinally of and terminating at
a point spaced from the trailing end of the body,
said slot establishing communication between
said bore and the exterior of said body, and said
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slot providing a lateral outlet for the materjal
released within the area deﬁned by sald teeth
du_ring.ro ation thereof.

3 A rotary bit for drilling congerete, including:
an elongate, long1tud1nally bored, cylmdncal
body havmg at the trallmg end thereof a remov-
able closure megans comprlslng a tool for rotatmg
_sald body, sald body, havmg an enlarged head at
the leading end thereof prov1ded ‘with 3 plurality
of planar surfaces and having in the face thereof
a plurality of teeth disposed on a plurality of
equally, ‘angularly spaced radii with their outer
ends projecting outwardly from the periphery of
said head and’ their ‘inner ends projecting into
the bore of said body for disintegrating the cut
material within the area defined by said teeth;
said body having an exterigr auger thread ter-
minating short 6f the héad thereof and defining
between said head and such termxnus an annular
groove for receiving -detrital material produced
by the teeth and delivering it to the auger thread
.for removal from the hole; and said body having
a longitudinal linear slot extending betweén the
‘leading end:and trailing end and ¢ommunicating
with the exterior of said body for conveying
détrital material interiorly along and laterally
outward of said body. to a point beyond the mate-
rial being drilled. ’

4. A rotary bit for drilling concrete, including:

an elongate, cylindrical body having an axial bofe g

and formed at the trailing end with means for
connection with a rotating tool; said body being
provided in the face of the leading end thereof
with teeth disposed on a plurality of angularly

spaced radii and having their outer ends project- .

ing outwardly from the periphery of the body
and their inner ends projecting into the bore of
said body, the body being provided on the outer
surface thereof with a spiral thread forming an
auger and with a single slot extending trans-
versely through said thread and longitudinally of
the body and establishing communication be-
tween said bore and the exterior of said body, said
slot providing a lateral outlet for the material
released within the area defined by said teeth
during rotation thereof.

5. A rotary bit for drilling concrete, including:
an elongate, cylindrical body having an axial bore
and formed at the trailing end with means for
connection with a rotating tool; said body being
provided in the face of the leading end thereof
with teeth disposed on a plurality of equally
angularly spaced radii and having their outer
ends projecting outwardly from the periphery of
the body and their inner ends projecting into the
bore of said body, the body being provided on the
outer surface thereof with a spiral thread form-
ing an auger and with a single slot extending
transversely through said thread, said slot com-
mencing at a point adjacent the leading end of
and extending longitudinaily of and terminating
at a point spaced from the trailing end of the
body, said slot establishing communication be-
tween said bore and the exterior of said body, and
said slot providing a lateral ouflet for the mate-
rial released within the area defined by said teeth
during rotation thereof.

6. A rotary bit for drilling concrete and the like
including an elongated cylindrical body provided
interiorly with a bore extending its full length
and formed exteriorly with a spiral thread, arcu-
ately spaced teeth extending substantially radi-
ally in one end face of said body, the ends of
said teeth projecting radially slightly beyond the
thread on said body and also extending radially
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slightly into said- bore, an elongated slot extended ,

7. ‘A’ rotary bit. for drzllmg concfeté and the
lzke mcludmg an elongated cylmdrzcal body hav-

aid azis for the purpose o_f formmg a bel
cle-sapportmg shelf, arciately - spaced 1
extendmg substantzally radzally in one end'-face
of said body, the ends of said teeth proyectmg
radially slightly bevond the thread on “said body
and also extending radzally slzghtly into said bore,
an elongated slot extended longztudmally of sazd
body intersecting said thread and connectmg sazd
bore. with the exterior of said body, and a shank

‘emtendzng rigidly from the end ‘of sazd body

spaced from said teeth.

§. A rotary bit jor drilling concrete and the
like including an elongated cylmdrzcal body hav-
ing a head end and e spaced shank end, rzgzd
abramon resistant teeth ot the head end of said
body emtendmg radzally sZzghtly beyand said body
for the purpose, upon. said body being rotated
of cutting a hole mto whzch said body can ex-
tend, said body including meqns to feed partwles
from said head end toward sazd shank end com-
prising a longitudinal bore extended throagh ‘said
body, o spiral thread encircling said body
the convolutions of said thread forming a groove,
and a linear slot in the wall of said body through
which particles can pass connecting said bore to
the groove spacing the convolutions of said thread,
and a shank extended longitudinally from the
shank end of said body adapted to receive a ro-
tating force.

9. A rotary hit for drilling concrete and the
like including o rotatable cylindrical body having
a forward end and ¢ trailing end and formed with
a longitudinal bore, a plurality of cutting ele-
ments fizedly carried by the forward end of said
body and extended radially inwardly and out-
wardly therein for the purpose of cutting a chan~
nel in a contacted material as said body rotates in
contact therewith under pressure and into which
channel said body can advance as said channel
deepens, the inward radial extensions of said cul-
ting elements being adapted to comminute a core
formed in said material inside said channel, a lon-
gitudinal slot in said body opening into said bore
and through which pieces of said core can be
thrown centrifugally, and a multiplicity of cutting
edges positioned along said slot formed by the
intersection therewith of a spiral thread encir-
cling said body, said cutting edges being adapled
further to comminute pieces of material thrown
through said slot from said bore.

10. A rotary bit for drilling concrete and the
like including an elongated cylindrical body pro-
vided interiorly with a bore extending ils full
length and formed exteriorly with g spiral thread,
arcuately spaced teeth extending substanlially
radially in one end face of said body and formed
individually at their cutlting ends with sloping,
forwardly converging, inner and outer corner
portions radially spaced by a ceniral portion ly-
ing in a plane substantially normal to rotational
axis of said body, the radially spaced ends of said
teeth oprojecting radially slightly beyond ihe




23,539

7

thread on said body and also extending radially
slightly into said bore, an elongated slot extended
longitudinelly of said body intersecting said
thread and connecting said bore with the exterior
of said body, and o shank extending rigidly from
the end of said body spaced from said teeth.

11. A rotary bit for drilling concrete and the
like including an elongated cylindrical body pro-
vided interiorly with a bore extending its full
length and formed exteriorly with a spiral thread,
arcuately spaced teeth extending substantially
radially in one end face of said body, the ends of
said teeth projecting radially slightly beyond the
thread on said body end also extending radially
slzghtly into said bore, an elongated slot extended
longitudinally of said body intersecting said
thread and connecting said bore with the interior
of said body, a groove in the exterior of said body
intersecting said thread and forming a continud-
tion of said slot, and a shank extending rigidly
Jrom the end of said body spaced from said teeth.
. 12. A rotary bit for drilling concrete and the

like including an elongated cylindrical body hav-

ing a head end and o spaced shank end, rigid
abrasion-resistant teeth at the head end of said
body extending radially for the purpose of cutting
@ hole into which said body can advance upon
said body being rotated about its longitudinal
axis, said body including means to feed material
displaced by said teeth from said head end toward
said shank end comprising a longitudinal bore in
said body, a spiral thread encircling said body the
convolutzons lof said thread forming a groove, and
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an opening in said body intersecting dt lédst one
turn- of said thread and having an areq ‘of the
magnitude of the cross-sectional area of said
bore, said opening providing a discharge for ma-
terial from the interior of said body to the ex-
terior thereof where said material can be dis-
placed by said thread in the rotation of said
drill, and a shank extended longitudinally from
the shank end of said body adapied to receive
a rotating force.

: CARL V. TILDEN.
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