NASONRY DRILL BIT AND METHOD OF | NSERTI NG TECHNICAL FI ELD

The present invention relates to a MasONTYs Shedt ks Been Replacelf ¢ aNd
particularly a masonry drill bit which ha - i body of a soft
metal and a hardened carbi de masonr '" "ﬂ fisert inserted into

t he wor ki ng end of said drill- body. ND OF THE | NVENTI ON
Car bi de-ti pped wovenssg1drills are fairly well known.  /Apdws9enssz?
manuf act ured of tungsten carbi de or other hardened material is
inserted into a slot in the -1-

MASONRY ORILL BIT.

The present invention relates to a masonry drill bit and
particularly a masonry drill bit which has a drill body of a
soft metal and a hardened carbide masonry drill bit insert
inserted into the working end of said drill body.

OF THE T ON

Carbide-tipped masonry drills are fairly well known. A
bit manufactured of tungsten carbide or other hardened
material is inserted into a slot in the working end of a
metallic shank, held in place utiliziﬁg a paste or other
material which is replaced when the carbide insert is brazed
within the slot. This practice, however, is very inaccurate
in that the carbide insert is not oriented within the slot
accurately and also prevents a clean braze. U.S. Paten£ No.
3,447,616 teaches a drill having a detachable blade mounted on
the end thereof in a slot extending transversely to the body
of the drill. The blade is constructed with a hub having
portions on opposite faces of the blade which fits into an
opening formed into said slot so that the blade is oriented
properly within thé slot. TU.S. Patent No. 4,314,616 teaches a
die-cast masonry drill with leading hard insert. The hardened
insert is placed into the dies within which the drill body is
to be cast. The drill body is cast in place around the insert
with the molten material substantially surrounding the insert

* as well as interlocking means located on said insert. The
insert is held into place within said slot by the contraction
of the metal of the drill body due to differences in rates of

thermal expansion.
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wor king end of a netallic shank, held rm—place——uti4+zing a paste or

other material which is replaced when the carbide insert is brazed
within the slot. 15 This practice, howk t Hasde lagethaccurate in that

t he carbide insert is not oriented | ER t accurately
and al so prevents a clean braze. U. S Al 113, 447, 616 teaches a
drill having a woossodgtt achabl e bl ade nounted on the end ther Mm;l ot

20 extending transversely to the body of the drill. The bl'ade is
constructed with a hub having portions on opposite faces of the bl ade
which fits into an opening forned int®®said slot so that the blade is
oriented ' pt. U S. Patent No. 5,287,937 25

teaches a dril g an €l ongate Iongltudlnal

protrusion positi onqﬁe %i-@ééﬁt amtatsﬁ is for GEREEhA r&'naafape,a%aéhgef&é dhe
bl ade. atent No. 4,314,616 teaches a die-cast
masonry drill bit havzng a carbide insert. The drill bit of
the present invention is comprised of an elongated cylindrical
body with a transverse slot at the working end. A hardened
carbide insert having projeétions extending from each side is
presged within said slot to hold the carbide insert in place
for proper brazing.

More particularly, the present invention comprises
cylindrical drill body which has at least one discharge spiral
groove extending along the axial length of said body to the
shank of the drill body. The top of said drill body opposite
the shank has a transverse slot which receives a hardened
drill bit insert. The hardened insert is comprised of a
leading cutting portion having two opposing cutting edges.

The insert has first and second planar surfaces. Located on
each of said planar surfaces are means for properly orienting
and retaining the insert within the transverse slot. The
means for retaining the insert within the slot is comprised of
projections extending outward from each planar surface an
equal distance over the projections entire length. These
projections allow for braze material to entexr between the
hardened insert and the transverse slot and securely affix
said insert within said slot.

Finally, the present invention comprises an elongated
cylindrical drill body having at one distal end a transverse

slot extending thereacross and a shank at the opposite distal

end, said drill body having at least one spiral groove formed
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masonry drifl—mhth | eadi ng hard insert.'Tﬁ“ﬁé?d@ned—f%%———lnsert I's placed

into the dies wthin which the drill s to be cast. The dril

body is cast in place around the |ns ten materia

substantially surrounding the insert as me i erl ocki ng neans

| ocated on said insert. The insert 35 ce within said

sl ot by the COR{d Gios€n PCT/US98/08927
-3-

along its exterior surface from said transverse slot to said
shank; a drill bit insert brazed within said transverse slot,
. said insert having: a bottom surface; a first and second

parallel planar surface; a first and second side face
connecting said first and second planar surfaces; a leading
crown tip forming a first and a second upper surface extending
downward from said crown tip to said first and second side
faces; a first and a second cutting edge formed along opposite
sides of said first and second upper surfaces; at least one
projection extending vertically on each of said first and said
second planar surface; and, a braze fill in the joint between
said insert and said transverse slot.
BRIEF D E

A better understanding of the invention will be.had upon
reference to the following description in conjunction with the
accompanying drawings in which like numerals refer to like
parts and wherein:

Fig. 1 is a frontal view of the assembled drill bit of
the present invention;

Fig. 2 is a perspective view of the face of the hardened
drill bit insert of the present invention having two
projections on each face;

. Fig. 2A is a top view of the drill bit insert of Figure
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of the metal of the drill body due to differences in rates of thernal
expansi on. SUWARY OF THE 'NVENﬂfaymma&hsBanﬁ The present invention

is for a nethod and 5 apparatus for bit having a

car bi de insert. The drill bit of f)ﬁmﬂﬁﬂl ention is

conprised of an elongated cylindrical transverse slot at
the working endywoheit ened car bi de I nsert having projﬂﬂﬁhﬁﬁﬁnmna
extendi ng from each g?ge is 10 pressed within said slot to hold the

carbide insert in place for proper brazing. Mor e
particularly, the present invention conprls S cylindrical drill body

i ol longth of sai s 3 T8 BEraprrrt A YRl BEONE MRl Bl
sai d dril El?%%t?p%qf%éztte tfh'Eh§ @f%%eetﬂ%s ifvbheLSY q{aﬁ&nﬁj 8he whi ch

recei ves a har €ne i NSer
projection on each face;

Fig. 4 is a top view of the hardened drill bit insert of
the present invention;

Fig. 5 is a perspective view of the cylindrical drill
body of the present invention;

Fig. 6 is a top view of the drill bit insert affixed
within a transverse slot of a drill body:

Fig. 7 is a frontal view of the hardened drill bit insert
with slight axial relief; and,

Fig. 8 is a modification of Figure 2 with projections

extending the full length of each planar surface.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1 wherein a masonry drill bit of the
present invention is displayed, the masonry drill bit of the
present invention is comprised of a cylindrical drill body 11,
shank 17, and a hardened drill bit insert 20 inserted into a
transverse slot 26 located at the working end of said drill
bedy, as seen in Fig. 5. The drill body 11 is made of
standard steel material which is generally much softer than
the hardened carbide drill bit insert 20. The drill body 11
has at least one discharge spiral grogve 15 which extends
downward along its length to the shank 17. The spiral groove

15 does not extend into smooth shank portion 17 oppeosite the
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—portion having two

hardened insert is conprised of a |eading g
st and second pl anar
N are neans for

opposi ng cutting edges. The insert 20 .ha
in the

surfaces. Located on each of sai sl
properly orienting and retaining t? [ /] e
transverse slot. The nmeans for retaining i dill | wi thin the sl ot

I's conprised ofw@ps4oaer i ons extendi ng 25 out ward from eacpcahmsesse27

D

surface an equal distance over the projections entire |l ength. These
projections allow for braze material to enter between the hardened
I nsert and the transverse slot and securely affix said insert

within said slhdrkidf} end so B%?aéhﬂé/ shali% Eﬁelﬁ&gitpsé't g}éEQH:Q&‘ %ﬁ%{;ﬁf’géhsees an

el ongated cylindrical drill aving at one

transverse s| Glecutvandl Bedl BETAAURIDHERIALE IBANK The aRial WrORPYY
distal end, said drill" body havi ng at east one spiral groove r med
along.its extan @ay advantageously have a second spiral groove 18, shown in
Fig. 6, which extends downward from the working end of the
drill body opposite said first spiral groove 15. Two spiral
grooves may be required when there are two distinct cutting
edges located on the drill bit insert. These spiral grooves
allow for ready discharge of the drilled material which the
hardened drill bit insert 20 is cutting and moves this debris
from the cutting edges away from the material drilled so that
said debris does not interfere with the cutting action of the
bit.
The cylindrical drill body 11 has at its working end a
transverse slot 26 shown in Fig. 5. The slot 26 is formed by
milling and allows for the insertion of drill bit insert 20.
The transverse slot 26 is of such width as to allow for a snug
fit of the drill bit insert 20 into slot 26. Slot 26 has
smooth channel side walls 27 and 28 so the drill bit insert 20
may readily slide into slot 26. Axial drill body 11 and shank
17 is constructed of solid material, such as steel, which is
malleable enough to allow for the proper insertion of the
hardened drill bit insert 20 into slot 26 while still
. providing enough resistance to firmly engage said insert.
Drill bit insert 20 is pressed into slot 26 using a press,
said force sufficient enough to insert the carbide insert

fully into the slot and allow the rib or projection members 21

REPLACED
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35 surface fromsaid transverse slot t0 said shank—=a
-3- drill bit insert brazed mﬁthinTﬁahg sverse sl ot,

said insert having: a bottomsurface; a fi rj" as Been Replaged - 5y par al | el

pl anar surface; a first and second side J _ ting said first
mng a first and

and second pl anar surfaces; 5 a leadin _ _
a second upper woospdesuUr f ace extendi ng downward from sai d cr pgmvusdsRsy
sai d first and second side faces; a first and a second

cutting edge fornmed al ong opposite sides of_épid first

and 22, shown in Figure 2A, to .engage side walls 27 and 28 of
the transverse slot 26. Rib members 21 and 22, being made of
the hardened carbide material, score side walls 27 and 28 when
properly inserted. This scoring of the side wall faces
ensures the snug fit of the drill bit insert into the slot so
that the insert may be subsequently properly affixed thereto
by thorough brazing.

Transverse slot 26 has a base portion 26a which may not
be fully perpendicular to side walls 27 and 28. Base portion
26a is formed, as described above, by a milling process.
However, base portion 26a is formed within drill body 11 so
that it is made with a slight indentation or curvature
extending downward towards shank 17 beybnd the bottom edge of
side walls 27 and 28. Thus, when the drill bit inserﬁ 20 is
forced within slot 26, there exists direétly below insert 20 a
small space formed by said indentation or curvature within
which the drill bit insert does not extend into. This space
allows for braze material to flow between projections 21 and
22 on first planar face 29, and projecfions 23 and 24 on
second planar face 30. Additionally, the braze material may
flow below drill bit insert 20 thereby fully surrounding the
drill bit insert pressed within slot 26 securely affixing the
insert within said slot.

The drill bit insert 20 is made of a hardened material
which is resistant to wear. The preferred material used in

forming the insert is tungsten carbide. This material is
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and second upper surfaces; at |east one_projection 10 ext endi ng

vertically on each of said first and said second pl anar surface
wherein the first and second cut t i nghieshee HasdpenRepladtdve a proj ection
formed on the pl anar surface directl -Jf | he at | east one
proj ection causing a clearance between the e the transverse
slot; and, a bregaeledsi 1 n the cl earance en sai d | REMUSISHAN7 sai d
transverse sl ot. BRI EF DESCRI PTI ON OF THE DRAW NGS A
better understanding of the invention will he had upon reference to
the follow ng description in 20 conjunction wth the acconpanying
drawi ngs in whj Heldk@sBUMREak S REfRInd ahiikEePBEL SnBNh WaRCRE:
Fig. 1is a frg%Fg?rﬁ?%m/o Fhe asse%b*ed J&%fﬁ © b?t of the prgsent
i nventi on; | ' [ [ f th | anar f 25
ell as radbptiveStd BELSPEslive view o e planar surface

of the hardeneg drilf tﬂ%}% nsert of thgﬁ%resent

. The hardened drill bit insert 20 of Fig. 2 and Fig. 3 is

formed with first and second parallel planar surfaces 29 and
30, first and second side faces 33 and 34, a crowned tip 25
from which cutting edges 32 and 31 extend on opposite.sides
downward therefrom. First and second upper surfaces 13 and 14
extend from crowned tip 25 to first and second sides faces 34
and 33. First and second upper surfaces 13 and 14 have a
front cutting edge and a back trailing edge. The cutting edge
is that leading edge of the insert when the bit rotates in a
clockwise rotation as shown. On first upper surface 13, front
cutting edge 32 is formed along the edge defined by first
upper surface 13 and planar surface 30. The edge formed by
first upper surface 13 and planar surface 29 forms the back
edge of first upper surface 13. On second upper surface 14,
front cutting edge 31 is formed along the edge defined by
second upper surface 14 and planar surface 28. - The opposite
edge formed along second upper'surface 14 is the back edge of
second upper surface 14.

As seen in Fig. 3 and Fig. 8, bottom surface 12 of drill
bit insert 20 may have slightly bevelled edges. Bevelling of

N the edges allows for easy insertion of drill bit insert 20

into slot 26. The bottom surface 12 of the drill bit may be
bevelled when transverse slot 26 has a base portion 26a which

does not have a curvature as shown in Fig. 5. If the slot
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I nvention having two projections on ea anar surf ace;

Fig. 2Ais a top view of the drill bit inse Lot peenRepa®d gure 2; 30
Fig. 3 is a perspective view of the pl ang‘l‘e‘\sﬁm\ - of an alternative

hardened drill bit insert of the pr i havi ng one
proj ection on each pl anar surface; i'g. 4 is a top view of
the hardened dr wd 9gniods135 I nsert of Figure 3; ' PCT/US96/08927

-8~

base 26a is perpendicular to slot walls 27 and 28, bevelled
base 12 allows the braze material to flow between the ribs,
when two ribs are utilized, and prevents air pockets from
forming thereby causing a solid braze fill for the entire
length of the rib members. When a curved base 26a is utilized
as shown in Fig. 5, no bevelling of the base is required.

Cutting edges 31 and 32 extend.along the leading rotating
edges of the bit downward on opposite sides from said crown
tip 25 to the first and second side edges 34 and 33 and are
created by making second planar face 30 and first planar face
29 non-perpendicular with side faces 33 and 34, forming radial.
relief preferably by about 5 degrees, thus causing first upper
surface 13 to recede slightly from the cutting edge 32 to
planar surface 30. By providing for a cutting edge with
radial relief as described, the.drill bit is allowed to better
cut into the masonry material which is subjected to drilling.
Side faces 33 and 34 may also have slight axial relief, about
1 degree, thereby increasing the cutting action of edges 32
and 31 and avoid side edge dragging in hole being bored.

The masonry drill bit shown is designed to be a clockwise
rotating drill bit, from the perspective of the shank end,
with the projections or ribs formed on the trailing face
opposite the leading cutting edge. As shown in Figure 2, with
the drill bit rotating in a clockwise fashion, leading cutting
edge 32 has no ribs or projections formed therebelow on half

of the planar surface 30 directly below the cutting edge 32,
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- 4- Fig. 5 is a perspeetive—viewof the cylindrical
drill body of the present invention; Fig. 6 is a top view of

the drill bit insert af fi xed ﬂ%ﬁ Eﬁﬂhsﬁse slot of a drill

body; 5 Fig. 7 is a frontal ned drill bit

insert with slight axial relief; and g 8 is a nodification
Net190s

of the insert &odddedsi Figure 2 mnth prOJectlons exte

| engt h of each pl anar surface. DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENT Referrlng o Fig. 1 wherein a masonry
drill bit 10 of the present i nventionis di spl ayed, the masonry

1] by ) EHERG BPE HoldUSr! ks SRVIASS i rice oo, SIUTBET 021
into a transvﬁféféé%fgnén%ormed on the other half portion of surface 30
which trails cutting edge 31, This same design is mirrored on
planar surface 29, where ribs 23 and 24 are formed below upper
surface 13 but not below uppef surface 14, as shown in Fig.
2A.

On each of said front and back planar surfaces 29 and 30
of the hardened drill bit insert are located projections or
ribs, 21 and 22, shown in Fig. 2, extending outward therefrom
on the trailing face as disclosed above. The projections 21,
22, 23 and 24 in Fig. 23, aﬁd 41 and 42 in Fig. 3 and Fig. 4,
extend outward from planar surface 29 and 30 enough to orient
and retain the drill bit insert in place within slot 26 for
brazing. One or more projections may be provided for on each
surface so long as each of said projections allow the drill
bit to be inserted within slot 26 and orient the drill bi£ 20
for proper subsequent brazing. To be properly held into place
within axial drill body 11, drill bit insert 20 must be
properly and securely brazed. Projections 41 and 42 orient
the insert 20 within the slot 26 and allow brazed material to
fully surround the drill bit 20 thereby securely affixing the
insert into slot 26. Preferably, projections 41 and 42 extend

’ about .008 inch from each planar surface thereby providing
clearance between slot walls 27 and 28 and drill bit 20 of
about .003 inch. The location of projections 21, 22, 23 and

24 are situnated so as to prevent said projections from
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|l ocated at the working end of said dri+—body; as se as seen in Fig. 5. The
drill body 11 is nmade of standard steel el @placehi ch is generally

much softer than the har dened car bt sert 20. The dril
body 20 11 has at |east one discharge “ﬂMg‘FS whi ch

ext ends downward along its length to the spiral groove
15 does not exwwgystdodsao snoot h shank portion 17 opposi peTivsssnssa7ki ng
end so that the shank 17 may be inserted into the receiving end of an

25 appropriate drill. The axial drill_bgdy 11 may advant ageousl y
have a second spiral groove 18, shown in Fig. 6, which extends

downward fronyhPeryOFf idd'Gri®d t8E cuttind hectdidd brbery QRRQS @agesdsiirst
spiral groove 15. Two spiral grooves nay be required when'"there are

two 30 di shhac32 cal itdotdges trsakwibduboue dhklbity ehRe8Nl axis.

These spiral grooves allow for ready di scharge of the drilled

material which theadhamenedndrigl ) ta idigRille PRojection 41 and 42 may be
located on each planar surface 29 and 30 and positioned on the
half side opposite said cutting edges. Thus, formed upon the
drill bit of the present invention, are at least one
projection on each planar surface. The projections are formed
on each planar surface 29 and 30 as an integral part of the
insert during the pressing operation. The drill bit
projections extend roughly one half {1/2) the vertical
distance of planar surface 29 and 30, extending vertically
between the bottom surface 12 of the drill bit and the cutting
edge of the respective upper surfaces. The short length of
the ribs allow the braze material to flow easily through and
around the ribs to the base 26a of slot 26. Slot base 26a is
angled or curved somewhat to allow the braze material to flow
through the space between the two ribs, shown in Figure 2, and
prevent air pockets from developing within said area. If
longer ribs or projections are utilized to more securely hold
the drill bit insert 20 within the transverse slot 26, as
shown in Figure 8, a thinner braze material may be used to
ensure adeguate fluidity and movement of the braze withiﬁ and
around the projections.

The projections have a width of preferably about 0.03

inch on a one-quarter inch drill bit and 0.06 inch on a one-

half inch drill bit thus providing sufficient contact surface
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Is cutting and noves this debris fromthe—cutting edges away fromthe
material drilled so that said debris does 35 not interfere with the
cutting action of the bit. hmﬂwﬂHmB&meac *fhe cylindrical

drill body 11 has at its working "ﬁtﬁuﬁ”ﬂl\;lm 26 shown in
for the

Fig. 5. The slot 26 _ Is formed by n1 _
i nsertion of *woaamuﬂf"' bit insert 20. The transver se slotpéﬁhéﬁmﬂﬁqsuch

-11-
against transverse slot side walls 27 and 28, of Fig. 5, to
secure the drill bit within the slot. The projections, when
the drill bit insert is inserted within slot 26, slightly
deform the side walls 27 and 28 causing corresponding
indentions to be formed on the side walls. The deformation
however is slight and the insert 20 must still be brazed
within the slot for proper securing.

The width and outward extension of the projections must
be sufficient to allow braze material, preferably a copper
silver alloy, to flow into transverse slot 26 and surround the
drill bit effectively brazing the drill bit 20 into the
working end of the axial drill body 11. Preferentially, a
clearance of .003 inch is provided for the brazing material to
flow into the openings created thereby providing for proper
braze coverage and keeping shrinkage porosity to a minimum.
The difference between the clearance provided between insert
20 and slot walls 27 and 28 and the actual outward distance of
projections 21 and 24 (0.003 inch compared to 0.008 inch} is
caused by the slight deformation of the said walls caused when
the insert is inserted into the slot. Braze fill thickness
preferentially fills the entire gap between the insert 20 and
slot walls 27 and 28 and below the inserted carbide insert

. within the channel or slot, from a maximum of .008 inch to a
minimum of .003 inch.

In practice, the hardened drill bit insert 20 of the

present invention having projections 21, 22, 23, and 24, is
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5 wdth as to allow for a snug fit of the dritt—bit insert 20 into
slot 26. Slot 26 has snpboth channel . S|deAmaIIs 27 and 28 so the

drill bit insert 20 may readilym pRaplagad 26, Axial drill body
11 and shank 17 is constructed # di{difl al , such as 10
steel, which is malleable enough to al

proper insertion of

t he hardened d& Mﬂdwd I nsert 20 into slot 26 while stidrysgémesAi N9
enough reS|stance to firmy engage said insert. Drill bit Tnsert 20
S pressed into slot 26 using a press said force 15 sufficient
enough to insert the carbide insert fully” 13- into the sl ot and al l ow t he

s evaf] oo BEl e o s e A s G P 0

ﬁggggﬁezl ggr\gﬁl&ﬁ }‘r%? errfcglorgegggpg % Z%Od% 1wal Id% 'P%SECEQgﬁv%ng%\ar}%?gpg];l ;he

Inserted. Th'éréﬁ§wé£§é slot side walls 27 and 28 to slightly deform
laterally and thereby hold the insert into place by tension.
Once held into place, the drill bit insert is brazed within
transverse slot using a copper alloy braze material, said
material of sufficient quality and fluidity to flow around and
below the drill bit insert and secure said insert within said
slot. The braze material must be solid enough to allow for
repeated use of the masonry drill bit without cracking or wear
of the braze thus caunsing the drill bit insert 20 to come
loose from slot 26. The brazed joint formed exhibits
excellent £ill and thickness. Preferably, joint thickness for
the braze of the present invention is kept below .Oi inch thus
providing for good braze flow and reduction in shrinkage
porosity.

Preferentially, the hardened drill bit insert 20 of the
present invention has one or more ribs on each planar surfaqe
providing a total rib or projection count of at least two.
Utilizing at least two ribs on each planar surface as shown in
Figure 2 causes the carbide insert, upon insertion, to be kept
at a proper orientation within slot 26 and prevents the insert
from becoming skewed within said slot. By providing for
proper orientation within the transverse slot of the axial
drill body, the insert may be properly brazed into place

allowing for thorough braze coverage, minimizing shrinkage
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of the side wall faces ensures the snug fit of the drill bit insert

into the slot so that the insert nmay be subsequently properly affixed
thereto by thorough 25 brazi ng. Transverse slot 26 has a base
portion 26a which may not be fully perpendicular to side walls 27 and
28. Base portion 26a is forned, as described above, by a

mlling proce ver, base portion 26a is fornmed 30 W pPhrifssiis body
11 so that itsﬁg%mth a slight i ndentati on or curiz’/d(:l:ure'jmJ

ext endi ng downwar d towar ds shank 17 beyond the bottom edge of side
wal I's 27 and 28. Thus, when the drif+3bit insert 20 is forced

within slot 26, there exjsts directly bel ow insert gg,qkSS gnall space
formed by sai BOFREEWY ANbFreAtding appFepriate joint thickness an

increased overall strength of the braze. Proper orientation
of drill bit insert 20 also increases the cutting
effectiveness of the cutting edges 32 and 31.

The foregoing detailed description is given primarily for
clearness of understanding and no unnecessary limitations are
to be understood therefrom for modifications will become
obvious to those skilled in the art upon reading this
disclosure and may be made without departing from the spirit

of the invention or the scope of the appended claims.
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- 6- within which the drill bt insert—does—ot extend into.
This space allows for braze nateriaJTﬁéhJI w_bet ween projections 21
and 22 on first planar face 29, and ot ET“JI‘ghs 23 and 24 on second

pl anar face 30. 5 Addi tional ly, ttﬂ“ e!ial may flow bel ow dril
within slot 26 securely affixing the I nsert within sai
teifory

bit insert 20 thereby fully surroundi HH i t I nsert pressed
The drill bit VRS0 is nade of a hardened 10 mat eri al
resistant to wear. The preferred
-14-
CLAIMS
1. A masonry drill bit, cpmprising:
{a) an elongated cylindrical drill body having at
one distal end a transverse slot extending
thereacross and a shank at the opﬁosite distal end,
said drill bedy having at least one spiral groove
formed along its exterior surface from said
transverse slot to said shank;
(b) a drill bit insert brazed within said transverse
slot, said insert having:
{1} a bottom surface;
(2) a first and second planar surface;
{3) a first and second side face conneqting
said first and second planar surfaces;
(4) a leading crown tip forming a first and a
second upper surface extending downward £rom
said crown tip to said first and second side
faces:;
{(5) a first and a second cutting edge formed
along opposite sides of said first and second
upper surfaces;
(6) at least one projection extending
vertically on each of said first and said
second planar surface; and,
(7) a braze fill in the joint between said

insert and said transverse slot.
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* ¢ L M s * SHELT HAS BEERN

REPLACED




material used in formng the insert igﬁfﬁﬁgstEﬁ—-—~_~__§rbide Thi s

material is preferred because it is hpardened and resistant to wear as
wel | as receptive to brazi ng. 15 ct Bﬁh@qh@&ﬁened drill bit
insert 20 of Fig. 2 and Fig. 3 |sé/£”’wm irst and second

par al | el planar surfaces 29 and econd side faces 33
and ed tip 25 from which cuttlng es 32

extend on oppag?ﬁéa%@des downward therefrom First and 20 q%égﬁﬁﬁP%%per
surfaces 13 and 14 extend fromcrowned tip 25 to first and second
sides faces 34 and 33. First and seddnd upper surfaces 13 and 14 have
a front cutting edge and a back trailing edge. The cutting

edge is that |eadiéng ed@e grilhebinsitgesthof Fﬂiéilbﬂf wherein gaddestin a

cl ockwi se rofation as shown. On first er surface 13, front

cutting edge %ﬁ?ﬁ?s°P6rHE83%$?#ﬁP extend§hge§ab§a ihaddwey £restsaifer

surfagce 13 and
3 rL éjom surface towards said first and said second upper

surface,

3. The drill bit of claim 1 wherein said drill bit
insert has at least two projections located on each of said
first and second planar surface.

4. The drill bit of claim 1 wherein said drill body has
two spiral grooves extending downward from said transverse
slot to said shank.

5. The drill bit of claim 1 wherein said carbide insert
is made of tungsten carbide.

6. The drill bit of claim 1 wherein said drill body is
made of steel.

7. The drill bit of claim 1 wherein said braze fill is
of a copper silver alloy material.

8. The drill bit insert of claim 1 wherein said two
side faces connecting said first and second planar surfaces
form a skewed angle with said first and second planar surfaces
differing from a right angle by about 5 degrees.

9. The drill bit insert of claim 1 wherein said bottom
surface has bevelled edges.

i 10. The drill bit of claim 1 wherein said transverse
slot has a first and a second side wall and a base portion,
said base portion in non-perpendicular relationship with said

first and said second side walls.
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surface 30. The edge fornmed by first—upper—surface 13 and pl anar
surface 29 forns the back edge of first 30 upper surface 13. On second

upper surface 14, front cutti 'Séuj@smeninspﬁcgf med al ong t he edge

defi ned by second upper surfac I r surface 29. The
S t he back edge
7

opposite edge fornmed al ong second up
XL zggﬁn?nugfgﬁjéﬁéﬁﬁcgi34'8, bottom surface 12 of PCT/USO6NE92T
| -16-

11. The drill bit insert of claim 1 wherein said first
and second cutting edge do not have a projectioh formed on the
planar surface directly thereunder.

12. A masonry drill bit, comprising:

(a} an elongated cylindrical drill body having at one
distal end a transverse slot and a shank at the opposite
distal end, said drill body having at least one spiral groove
extending from said transverse slot to said éhank;

(b} a hardened drill bit insert brazed into said
transverse élot, said drill bit insert having:

{1) a crowned tip:;

(2) a bottom surface;

{3) a first and second planar surface extending
upward from said bottom surface to said crown tip:;
(4) a first and second side face;

{5) a first and a second upper surface extending
downward from said crown tip to said first and
second side face, said first upper surface having a
front cutting edge and a back edge, said second
upper surface having a front cutting edge and a back
edge;

(6) at least one projection on each of said first
and second planar surfaces, said at least one
projection on said second planar surface extending
vertically between said bottom surface and said back

edge of said second upper surface, said at least one

_—
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drill bit insert 20 may have slightly bevelededges— Beveling of the

insert 20 into slot 26.

edges allows for easy insertion of Thigpes rbll bi t

The bottom surface 5 12 of the drj edhevel ed when transverse
sl ot 26 has a base portion 26a M have a curvature
as shown in Fig. 5. If the slot base [ | er pendi cul ar to sl ot

walls 27 and .2%0%%&11% base 12 all ows the braze naterl;‘Ta‘Jmsrg&au,ow
n

bet ween the ribs, when two ribs are utilized, and prevents arr

pocket s fromform ng thereby causing a solid braze fill for the
entire length of the rib nembers. Wen a c#?ved base 26a is utilized
as shown in Fig. 5 no beveling of the, . base is required. 15 .
Cutting edges 31 and 32PESISFLM Ay SeHe £éaat yLanar suggﬁﬁﬁiﬁﬁtﬁﬂﬂﬁﬁg of

Lhe DIt dowmuard on OPPOSLS skt Dervasa seO LAY Sutebh a5 dhd Bk
second pl anar edge of said first upper surface.

13. The masonry drill bit of claim 12 wherein said
elongated drill body is made of steel.

14. The masonry drill bit of claim 12 wherein said
hardened drill bit insert is made of tungsten carbide.

15. The masonry drill bit insert of claim 12 wherein
said projections extend outward an equal distance from said
planar surfaces for their entire length.

16. The masonry drill bit of claim 12 wherein said braze
is a copper silver alloy.

17. The masonry drill bit insert of claim 12 wherein
each of said projections extend vertically on said first and .
said second planar surface about half the distance between
said bottom surface and said back edge of said first and said
second upper surface.

18. The masonry drill bit of claim 12 wherein said drill
bit insert has two projections on each of said first and
second planar surfaces.

19. The masonry drill bit of c¢laim 12 whefein said drill
body has two spiral grooves extending from said transverse
- slot to said shank.

20. The masonry drill bit insert of claim 12 wherein

sald bottom surface has bevelled edges.

(L [R5
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face 30 and first planar face 29 _nan-perpendieutar—w th 20 side faces 33

and 34, formng radial relief preferably by about 5 degrees, thus
causing first upper surface 13 This Sheet Hs@oa®eplapdht |y from the cutting

edge 32 to pl anar surface 30.
radial relief as described, the dri

ilMillif or a cutting edge with
% flivwed to 25 better cut

into the masonry material which is ] ecte to drilling. Side faces
33 and 34 nmay WO¥sMdve slight axial relief, about 1 & @?pﬁphereby
i ncreasing the cutting action of edges 32 and 31 and avoi d side edge
dragging in hole being bored. 30 -IBe masonry drill bit shown is
designed to be a cl ockwi se rotating drill bit, fromthe perspective
of t he shanglendThaimdsdriey phrijldcbionst arlaimbd 2f whexetinpsaid t he
trailing facé opposite the | eading cutting edge. As shown in Figure

2, with the dtriahsvbrse rsitett hag ianbat88m suxfapekwhiehfhahiocunvairag
cutting edge 32 has no ribs
extending downward towards said shank.
22. A method of making a masonry drill bit comprising
the steps of:

(2) forming an elongated drill body of steel
material, said body having a shank at one end and a
transverse slot for receiving a hardened drill bit
insert at the opposite distal end of said shank,
said body having at least one spiral groove
extending 60wnward from said transverse slot to said
shank;
(b} inserting a hardened drill bit insert into said
transverse slot, said drill bit insert having two
flat planar surfaces, two side faces connecting said
two flat planar surfaces such that said side faces
are slightly skewed with respect to said two planar
surfaces, a leading cfown tip forming two upper
surfaces extending downward from said crown tip to
said two side faces, two cutting edges formed along
opposing sides of said two upper surfaces, at least
one rib located on each of said two planar surfaces,
said ribs extending vertically downward along the
opposite planar surface where said cutting edge is

formed and projecting outward from said planar

I
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- 8- or prOJectlons forned therebeIOM/on hal f of the planar

surface 30 directly below the cutti Sﬁw%%mﬁémRT ere are however,
formed on planar surface 30, ribs o Ilm Hl i |ons formed on the other

hal f portion of surface 5 30 whi ing edge 31. This sane

design is mrrored on planar s re ribs 23 and 24 are
formed bel ow ypper s%rface 13 but not bel ow upper surE%§E$14ﬁm?s

shown in Fig.

-19-
surface an equal distance for the entire length of
said ribs;

(c) brazing said drill bit insert into said

. transverse slot with a solid braze fill in the joint
between said insert and said transverse slot
securely affixing said insert within said transverse

slot.

i : -
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On each of said front and back planar surfaces 29 10 and 30 of the

hardened drill bit insert are |ocated projections or ribs, 21 and 22,
shown in Fig. 2, extending outward therefromon the trailing face as
di scl osed above. The projections 21, 22, 23 and 24 in Fig. 2A, and 41
and 42 in Fig. 3 and Fig. 4, extend 15 outward from pl anar surface 29 and
30 enough to orlent and retain the drill bit insert i o4k t hi n
sl ot 26 4%552|ng One or nore projections may be prOV|%ﬁ§

for on each surface so long as each of said projections all ow t he
drill bit to be inserted within slot 26 and 20 orient t ' it 20
for proper subsequent brazing. To bgsproperly held into place within
axial drill body 11, drill bit insert 20 nust be prop m&m&gﬂmkm
securely brazed. Projections 41 and 42 orient the inse

within the slot 26 and all ow brazed material to fully 25 ’lih I}Hﬁ"
dril] bit 20 thereby securely affixing the

a

14 3 27 B
6
,/} ~26a
5
5
1
!
5.‘ ) N
FIG.5
LA 21 22 32
= =]
/.m—-“" 315 23 4
FIG. 2A
“ FIG. 1
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insert into slot 26. Preferably, projections 41 and 42 ext end about

0.203 mm (. 008 inch) fromeach pl anar surface thereby providing
cl earance between slot walls 27 and 28 and drill bit 20 of about’
0.076 nm (. 003 30 inch). The location of projections 21, 22, 23 and 24
are situated so as to prevent said projections from interfering with
the cutting acw0 8640461 t he cutting edges 31 and 32 as IPCTIUSYsHBRT
cl ockwi se about the bits central axis.

2/2
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: in Fig. 3, a single projection 41 and 42 may be | ocated on
B anar surface 29 and 30 and .. ..positi.arfidd onCh&°half Siegeees :
i te said cutting edges. Thus f or méd “upon The°dPLIJ‘hgg 0f the
®ecnt 5 i nvention, are at |east one prioj €ct T on ‘an”’each pl anar - R
By ace. The projections are forned on edch planar surface 29 and 30 o
& an integral part of the insert during the pressing operation. The -
grill bit pr oj e¥PEORBY R Elrfd BIFUGIDy METEORaOF INEERTYINEGhe vertical 10
di stance of pl apannsdsf agerd and 30, extending vertical ly between

the bottom surface 12 of the drill biit and the cutting edge of the

respective upper The pygjerfesinvEidisnorelesrgt Kookt PABORrHsdailbw t he

braze meg, er i t r qund r o 15
t he base 26a o EEI%%dZ%aEé%?%ﬁﬁgaée 3%5%?§9aﬁ§ lg BYRGhRENhES 4
5 drill body of a soft metal and a hardened carbide

masonry drill bit insert inserted into the working end

of said drill body.
BACKGROUND OF THE INVENTION
Carbide-tipped masonry drills are fairly well
10 known. A bit manufactured of tungsten carbide or other
hardened material is inserted into a slot in the

I working end of a metallic shank, held in place
utilizing a paste or other material which is replaced
when the carbide insert is brazed within the slot.

15 This practice, however, is very inaccurate in that the
carbide insert is not oriented within the slot
accurately and also prevents a clean braze. U.S.
Patent No. 3,447,616 teaches a drill having a
detachable blade mounted on the end thereof in a slot

20 extending transversely to the body of the drill. The
blade is constructed with a hub having portions on
opposite faces of the blade which fits into an opening
formed into said slot so that the blade is oriented
properly within the slot. U.S. Patent No. 5,287,937

25 teaches a drill bit with a blade having an elongate
longitudinal protrusion positioned axially along the
centerline of one side of the blade.

U.S. Patent No. 4,314,616 teaches a die-cast
masonry drill with leading hard insert. The hardened

30 insert is placed into the dies within which the drill
body is to be cast. The drill body is cast in place
around the insert with the molten material
substantially surrounding the insert as well as
interlocking means located on said insert. The insert

35 is held into place within said slot by the contraction
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 .onemhat to allow the braze material to flow t hrough t he space

B the two ribs, shown in Figure. .: .2, . and. prevent‘air pockets: from
SR 0i ng within said area. |f longer vibs or. grojéctians.are.
X zed to 20 more securely hold:the drill bit insert .20 within the
sverse slot 26, as shown in Figure 8,.-2a thinner braze materi al
¥ be used to ensure adequate fluidity and novenent of the braze
thin and aroupd ¢Re metal &F QYHRCWHrANS. bd8y due to IDNELPFOLESE I ONS have a
wi dt h of preferably about 0.762 nmm (0.03 inch) on a 6.35 Mn

(one-quarter inER}es of thayngl K¥Pag§don-524 nm (0.06 inch) on a 12.7 nm
(one- hal §yigagRy & itds bidveageypr ovi ding sufficient contact

surface agai nst” transverse slot sitde walls 27 and 28, 30 of Fig. 5 to
secure the drill bitThe tpnesarte igiveption is fhs propekedomrd when the drill

2;tahgsert5is | 0585 E80s for Mdd¥ArS ALi29 b3ti ARE Ngdef LM ide side walls

insert. The drill bit of the present invention is
comprised of an elongated cylindrical body with a
transverse slot at the working end. A hardened carbide
insert having projections extending from each side is

10 pressed within said slot to hold the carbide insert in

) place for proper brazing.

d More particularly, the present invention comprises
cylindrical drill body which has at least one discharge
spiral groove extending along the axial length of said

15 body to the shank of the drill body. The top of said
drill body opposite the shank has a transverse slot
which receives a hardened drill bit insert. The
hardened insert is comprised of a leading cutting
portion having two opposing cutting edges. The insert

20 has first and second planar surfaces. Located on each
of said planar surfaces are means for properly
orienting and retaining the insert within the
transverse slot. The means for retaining the insert
within the slot is comprised of projections extending

25 outward from each planar surface an equal distance over
the projections entire length. These projections allow
for braze material to enter between the hardened insert
and the transverse slot and securely affix said insert
within said slot.

30 Finally, the present invention comprises an
elongated cylindrical drill body having at one distal
end a transverse slot extending thereacross and a shank
at the opposite distal end, said drill body having at
least one spiral groove formed along its exterior

35 surface from said transverse slot to said shank; a

b o
i
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5ing corresponding i ndentions to be forned on the si.de, wall s.
formati on however is slight and the . T,
- i nsert 20 must still be brazed mnthln the slot for * proper
S@T i ng. The wi dth and outward-extensi on of the projections
t be sufficient to allow braze material, preferably 5 a copper

sflver alloy, t@érilbvwihtinsasrindrarzsd slighipgsaid transverse slot,
said insert having: a bottom surface; a first and

second parallel planar surface; a first and second side
face connecting said first and second planar surfaces;
5 a leading crown tip forming a first and a second upper
surface extending downward from said crown tip to said
first and second side faces; a first and a second
cutting edge formed along opposite sides of said first
and second upper surfaces; at least one projection
10 extending vertically on each of said first and said
' second planar surface wherein the first and second
& cutting edges do not have a projection formed on the
planar surface directly thereunder, the at least one
projection causing a clearance between the insert and
15 the transverse slot; and, a braze fill in the clearance
between said insert and said transverse slot.
BRIEF DESCRIPTION OF THE DRAWINGS
A better understanding of the invention will be
had upon reference to the following description in
20 conjunction with the accompanying drawings in which
like numerals refer to like parts and wherein:
Fig. 1 is a frontal view of the assembled drill
bit of the present invention;
Fig. 2 1s a perspective view of the planar surface
25 of the hardened drill bit insert of the present
invention having two projections on each planar
surface;
Fig. 2A is a top view of the drill bit insert of
Figure 2;
30 Fig. 3 is a perspective view of the planar surface
of an alternative hardened drill bit insert of the
present invention having one projection on each planar

surface;
Fig. 4 is a top view of the hardened drill bit

35 insert of Figure 3:
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' ound the drill bit effectively brazing the o drid] bit 20.into

t B king end of the axial drill : - :body 11:- Preferentially, ‘a

c/gtnce of 0.076 nm (.003 inch) is provided fer ‘the‘bfazing :
¥ ial to flowinto 10 t he openings_%[eated t her eby priovi di ng for
;Foer braze coverage and keeping shrinkage porosity to a m nimum

THe difference bet 2 thf.clearance ovi ded petgeﬁg .(4nsert 20 and
siot walls 27 and 28 *#hd I He &PTAPPECELVeQULREr Bt df ?d%%%%?)rﬁﬁ%ﬁ ections
21 and 24 ( 0. G¥SLyamBdkily of @H20BrieBeR) cawpateent o 0.203 mm (0.008 inch))

S caused by the slight deformation_of the sajd walls caused
when the insert is inskri%eds & FoPh&isropt the dr g&??iﬁqquH ckness

preferential |y fidi:5ed RN e transveddd beb¥ESH 4 herinseiddy?0 and sl ot
wal |l s 27 and 28 and 20 hel ow t he inserted garbide insert wi.thin the

channel or sl dt19  rlorh®a 3ndFPREAL oV 18V 203 A3 rdrRed il ok
m ni mum of 0. 074G g8vd B3R isNGlht axial relief; and,

Fig. 8 is a modification of the insert shown in
Figure 2 with projections extending the full length of
each planar surface.
10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring to Fig. 1 wherein a masonry drill bit 10

4 of the present invention is displayed, the masonry
drill bit of the present invention is comprised of a
cylindrical drill body 11, shank 17, and a hardened

158 drill bit insert 20 inserted into a transverse slot 26
located at the working end of said drill body, as seen
in Fig. 5. The drill body 11 is made of standard steel
material which is generally much softer than the
hardened carbide drill bit insert 20. The drill body

20 11 has at least one discharge spiral groove 15 which
extends downward along its length to the shank 17. The
spiral groove 15 does not extend into smooth shank
portion 17 opposite the working end so that the shank
17 may be inserted into the receiving end of an

25 appropriate drill. The axial drill body 11 may
advantageously have a second spiral groove 18, shown in
Fig. 6, which extends downward from the working end of
the drill body opposite said first spiral groove 15.
Two spiral grooves may be required when there are two

30 distinct cutting edges located on the drill bit insert.
These spiral grooves allow for ready discharge of the
drilled material which the hardened drill bit insert 20
is cutting and moves this debris from the cutting edges
away from the material drilled so that said debris does

35 not interfere with the cutting action of the bit.

AVl i;.'L:.D SHEET



g I ce, the hardened drill bit insert 20 of t he present
 on having projections 21, 22,. 23, 25 and 24, is forcibly irnserted
ghannel ed sl ot 26 | ocated at the working end ¢ofaxial . dreill body

L proj ections cause transvefse slot stde “walfl,5,27 and+*28
| i ghtly deformlaterally and thereby_ 10l d the I nsert into place
tension. Once held into place, 30 e drill bit insert is brazed

@Lhin transverse skgk cy llndH§é?ﬂ<ﬁ399P dgaéﬁohagr% elggtggkg%n%sald

gat eri al of sufficient quality and fl ty to flow aroun
bel ow the dril ENBi & thaBpVensd Skurdd sdicwn deefig. 5. ®hehshosa?d sl ot.

The braze matesiakopsh B 5811 fhghn ANYAN bt hkoabaEcigRogEed use of

t he masonry dri
drill bit insert 20. The transverse slot 26 is of such

5 width as to allow for a snug fit of thé drill bit
insert 20 into slot 26. Slot 26 has smooth channel
side walls 27 and 28 so the drill bit insert 20 may
readily slide into slot 26. Axial drill body 11 and
shank 17 is constructed of solid material, such as

10 steel, which is malleable enough to allow for the
proper insertion of the hardened drill bit insert 20
4 into slot 26 while still providing enough resistance to
firmly engage said insert. Drill bit insert 20 is
pressed into slot 26 using a press, said force
15 sufficient enough to insert the carbide insert fully
into the slot and allow the rib or projection members
21 and 22, shown in Figure 2A, to engage side wall 28
of the transverse slot 26 and members 23 and 24 to
engage side wall 27. Rib members 21, 22, 23, and 24,
20 being made of the hardened carbide material, score side
walls 27 and 28 when properly inserted. This scoring
of the side wall faces ensures the snug fit of the
drill bit insert into the slot so that the insert may
be subsequently properly affixed thereto by thorough
25 brazing.
Transverse slot 26 has a base portion 26a which
may not be fully perpendicular to side walls 27 and 28.
Base portion 26a is formed, as described above, by a
milling process. However, base portion 26a is formed
30 within drill body 11 so that it is made with a slight
indentation or curvature extending downward towards
shank 17 beyond the bottom edge of side walls 27 and
28. Thus, when the drill bit insert 20 is forced
within slot 26, there exists directly below insert 20 a

35 small space formed by said indentation or curvature
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| east two riBslepace allows for braze material to flow between

10

15

20

25

30

projections 21 and 22 on first planar face 29, and
projections 23 and 24 on second planar face 30.
Additionally, the braze material may flow below drill
bit insert 20 thereby fully surrounding the drill bit
insert pressed within slot 26 securely affixing the
insert within said slot.

The drill bit insert 20 is made of a hardened
material which is resistant to wear. The preferred
material used in forming the insert is tungsten
carbide. This material is preferred because it is
hardened and resistant to wear as well as receptive to
brazing. '

The hardened drill bit insert 20 of Fig. 2 and
Fig. 3 is formed with first and second parallel planar
surfaces 29 and 30, first and second side faces 33 and
34, a crowned tip 25 from which cutting edges 32 and 31
extend on opposite sides downward therefrom. First and
second upper surfaces 13 and 14 extend from crowned tip
25 to first and second sides faces 34 and 33. First
and second upper surfaces 13 and 14 have a front
cutting edge and a back trailing edge. The cutting
edge is that leading edge of the insert when the bit
rotates in a clockwise rotation as shown. On first
upper surface 13, front cutting edge 32 is formed along
the edge defined by first upper surface 13 and planar
surface 30. The edge formed by first upper surface 13
and planar surface 29 forms the back edge of first
upper surface 13. On second upper surface 14, front
cutting edge 31 is formed along the edge defined by
second upper surface 14 and planar surface 29. The
opposite edge formed along second upper surface l4 is

the back edge of second upper surface 14.

AMENDED Spezr

the drill

bi t

out cracking or wear of the braze thus causing
¥ 20 to cone | oose fromslot 26.. . The brazed jOInt f ored-«q
¥ts excellent fill and t hi ckness. Preferably, joint TthKness
Fhe braze 5 of the present invention is kept below,0.254,mm;(.01
thus providing for good braze flow.gnd reduction I n shrinkage
jsity. Preferentially, the hardened drill bit insert 20
¥ L he present |IueiH LN Aehengratl BIe [ANS: OUAAL A0 exedlddkosurface
‘oviding a total rib or projection count of at least two. Utilizing




Fonar surface as shown in Figure 2 causes t he carbide insert,

« %oy

Bsertion, to be kept at a proper . “orientation: wi t'hin.si.0t--26 and
B¥its the insert from15 beconing skewed within: said slet’ ﬂsB%

B di ng for proper orientation within the transversée sl ot-'of; t he

g drill body, the insert may be properly brazed i nto place

@Fowi ng for thorough braze coverage, m ni mzing shrinkage porosity

§'d creating approprAsugeéH)ln Hﬂ@ ng hhbckmgsssanﬂotﬂ@me@@fihcbum2Mdf

At rength of the entat

aze. e
i ncreases the ¢ H%gbje’? fjé'tscel% srg‘aéff s E FF{;Y bevel%%l % and 31.

The foregoing o@é@eiiadg des aiiePtddeie sl 81UbWENEER easy indsieBdd lof for
cl earness of understandlng and na unnecessar% limtations are to be
under st ood t her&¥bomPit ingsgit wldinteatiohs<br | | Thederet ¥bviWUR%% t hose

skilled 5 itptde @&d dBAN HRadAG bBI Bede36h0SHER BAthIRY- N JTREe
26 has a base portion 26a which does not have a
curvature as shown in Fig. 5. If the slot base 26a is
perpendicular to slot walls 27 and 28, beveled base 12
allows the braze material to flow between the ribs,
10 when two ribs are utilized, and prevents air pockets
from forming thereby causing a solid braze fill for the
o entire length of the rib members. When a curved base
26a is utilized as shown in Fig. 5, no beveling of the
base is required.

15 Cutting edges 31 and 32 extend along the leading
rotating edges of the bit downward on opposite sides
from said crown tip 25 to the first and second side
edges 34 and 33 and are created by making second planar
face 30 and first planar face 29 non-perpendicular with

20 side faces 33 and 34, forming radial relief preferably
by about 5 degrees, thus causing first upper surface 13
to recede slightly from the cutting edge 32 to planar
surface 30. By providing for a cutting edge with
radial relief as described, the drill bit is allowed to

25 better cut into the masonry material which is subjected
to drilling. Side faces 33 and 34 may also have slight
axial relief, about 1 degree, thereby increasing the
cutting action of edges 32 and 31 and avoid side edge
dragging in hole being bored.

30 The masonry drill bit shown is designed to be a
clockwise rotating drill bit, from the perspective of
the shank end, with the projections of ribs formed on
the trailing face opposite the leading cutting edge.

As shown in Figure 2, with the drill bit rotating in a

35 ciockwise fashion, leading cutting edge 32 has no ribs
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departing fromthe spirit of the invention or 30

Wended cl ai ns.

1.

.u;.ted cylindrical drill body (11) having at

opposite

10

15

20

25

30

verse slot (26) extending 5

.s :1sw _ 12.-,.-,_1 .

or projectiong formed therebelow on half of the planar
surface 30 directly below the cutting edge 32. There
are however, formed on planar surface 30, ribs or

projections formed on the other half portion of surface

30 which trails cutting edge 31.

mirrored on planar surface 29, where ribs 23 and 24 are

This’ same design is

formed below upper surface 13 but not below upper

surface 14, as shown in Fig. 2A.

On each of said front and back planar surfaces 29
and 30 of the hardened drill bit insert are located

projections or ribs, 21 and 22, shown in Fig. 2,

extending outward therefrom on the trailing face as

disclosed above. The projections 21, 22, 23 and 24 in
Fig. 2A, and 41 and 42 in Fig. 3 and Fig. 4, extend
outward from planar surface 29 and 30 enough to orient

and retain the drill bit insert in place within slot 26

for brazing. One or more projections may be provided

for on each surface so long as each of said projections

allow the drill bit to be inserted within slot 26 and
orient the drill bit 20 for proper subsequent brazing.
To be properly held into place within axial drill body

11, drill bit insert 20 must be properly and securely
brazed. Projections 41 and 42 orient the insert 20
within the slot 26 and allow brazed material to fully

surround the drill bit 20 thereby securely affixing the

insert into slot 26. Preferably, projections 41 and 42

extend about 0.203 mm (.008 inch}

from each planar

surface thereby providing clearance between slot walls
27 and 28 and drill bit 20 of about 0.076 mm {.003
inch). The location of projections 21, 22, 23 and 24

are situated so as to prevent said projections from

interfering with the cutting action of the cutting
edges 31 and 32 as it rotates clockwise about the bits

central axis.
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A masonry drill bit:(10), conpri si ng? + 777 gaf.an o
«+s0ne distal end a
-gt-her eacr oss and a shank (17) at
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and

downward froms
side faces (33,

32)

,{?nd,

10

15

20

25

30

_ said drill body (11) having at | east one spira
W(15) forned along its exterior . surface fromsaid
fPcrse slot (26) to said > shank (17); 10 ;:(b). a drill bit
Wt (20) brazed within said ! . transverse 5lot (26), said insert
i havi ng: (1) a bottom surkace (12); (2) a first
second pl anar surface (29, 30); (3) a first and second side

e (33 34) 15 ¢
rfages (29) 30) - As shown lrf:?ﬂ.)@ec 3' ng §§h91£'§§é %@1&?0@“%@ aar

a leading”crown %g formng a first
may beg beewnirtl wpeactuplavar(sgrigas tmliﬁb and

PG ELONR P U}t S0 Bleogiso saig, pul i o0 cepane
edges f orTiats alfomgpedpposnt ehsi deslbfbbhaioff filrstprasdnt
invention, are at least one projection on each planar
surface. The projections are formed on each planar
surface 29 and 30 as an integral part of the insert
during the pressing operation. The drill bit
projections extend roughly one half (}) the vertical
distance of planar surface 29 and 30, extending |
vertically between the bottom surface 12 of the drill
bit and the cutting edge of the respective upper
surfaces. The short length of the ribs allow the braze
material to flow easily through and around the ribs to
the base 26a of slot 26, Slot base 26a is angled or
curved somewhat to allow the braze material to flow
through the space between the two ribs, shown in Figure
2, and prevent air pockets from developing within said
area. If longer ribs or projections are utilized to
more securely hold the drill bit insert 20 within the
transverse slot 26, as shown in Figure 8, a thinner
braze material may be used to ensure adequate fluidity
and movement of the braze within and around the
projections.

The projections have a width of preferably about
0.762 mm (0.03 inch) on a 6.35 mm (one-quarter inch)
drill bit and 1.524 mm (0.06 inch) on a 12.7 mm (one-
half inch) drill bit thus providing sufficient contact
surface against transverse slot side walls 27 and 28,
of Fig. 5, to secure the drill bit within the slot.

The projections, when the drill bit insert is inserted
within slot 26, slightly deform the side walls 27 and
28 causing corresponding indentions to be formed on the

side walls. The deformation however is slight and the

AMENDED SHEET



upper surfaces (13, 14); characterized in that said drill bit
¥ (20) 25 further conprises :at.|east "oné proj.edtion’ (41”42"'
Y’ & 23, 24) extending vertlcally on each of sai d 3 < i rsts and sai d
jpnd pl anar surface (29, 30) wheréin : .said first and second €utting
e (31, 32) do not have a projeaqbon formed on the planar surface
9, 30) 30 directly thereunder, said at | east one projection (41,

F2) causing a ghgaraney R@E‘é’eg{:}ﬁﬁ@e']&s&iéd (A®nidNdhe slotS@bd transverse
slot (26) and a braze fill in said cl earance between said insert (20)

and sai d transp&oper securings (26).
The width and outward extension of the projections

must be sufficient to allow braze material, preferably
5 a copper silver alloy, to flow into transverse slot 26
and surround the drill bit effectively brazing the
drill bit 20 into the working end of the axial drill
body 11. Preferentially, a clearance of 0.076 mm (.003
inch) is provided for the brazing material to flow into

10 the openings created thereby providing for proper braze

_ coverage and keeping shrinkage porosity to a minimum.

J The difference between the clearance provided between
insert 20 and slot walls 27 and 28 and the actual
outward distance of projections 21 and 24 ( 0.076 mm

15 {0.003 inch) compared to 0.203 mm (0.008 inch)) is
caused by the slight deformation of the said walls
caused when the insert is inserted into the slot.

Braze fill thickness preferentially fills the entire
gap between the insert 20 and slot walls 27 and 28 and

20 below the inserted carbide insert within the channel or
slot, from a maximum of 0.203 mm (.008 inch) to a
minimum of 0.076 mm (.003 inch).

In practice, the hardened drill bit insert 20 of

” the present invention having projections 21, 22, 23,

25 and 24, is forcibly inserted into. channeled slot 26
located at the working end of axial drill body 11. The
projections cause transverse slot side walls 27 and 28
to slightly deform laterally and thereby hold the
insert into place by tension. Once held into place,

30 the drill bit insert is brazed within transverse slot
using a copper alloy braze material, said material of
sufficient quality and fluidity to flow around and
below the drill bit insert and secure said insert
wi§hin said slot. The braze material must be solid

35 enough to allow for repeated use of the masonry drill
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2. The drill bit (10) of claim1 wherein said at

one projection (41, 42) of said drill bit insert . ° (:20) “ext ends
cal ly hal fway fromsaid bottom. -

surface (12) t'owar.ds .sai d-first

¥ 2i d second upper 5 surface (13, 14). ° 3.7 .The drill:bit
 of claim1 wherein said drill -11hody (11) has two spiral grooves

18) extending

downward fromsaid transverse slot (26) to said

( Bk wiQhout4crachﬁgd6f|%eéﬁtoﬁ:HHe(ﬁréﬂéﬂﬂﬂu% Wﬁ@%@h@ Sa'd

bit insert (20) is nmade of tungsten carbid

bit (10) tée dirdild PlhéRresht s3h dargine loose from slot 26

10

15

20

25

30

The brazed joint formed exhibits excellent fill and
thickness. Preferably, joint thickness for the braze
of the present invention is kept below 0.254 mm (.01
inch} thus providing for good braze flow and reduction
in shrinkage porosity.

Praeferentially, the hardened drill bit insert 20
of the present invention has one or more ribs on each
planar surface providing a total rib or projection
count of at least two. Utilizing at least two ribs on
each planar surface as shown in Figure 2 causes the
carbide insert, upon insertion, to be kept at a proper
orientation within slot 26 and prevents the insert from
becoming skewed within said slot. By providing for
proper orientation within the transverse slot of the
axial drill body, the insert may be properly brazed
into place allowing for thorough braze coverage,
minimizing shrinkage porosity and creating appropriate
joint thickness and increased overall strength of the
braze. Proper orientation of drill bit insert 20 also
increases the cutting effectiveness of the cutting
edges 32 and 31.

The foregoing detailed description is given
primarily for clearness of understanding and no
unnecessary limitations are to be understood therefrom
for modifications will become obvious to those skilled
in the art upon reading this disclosure and may be made
without departing from the spirit of the inventicn or

the scope of the appended claims.
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5’1) is made of steel. 6. The drill bit (10) of clalny%$i$£i

¥n said braze 15 fill is a coppew splver allog naﬁé?lal @0
¥ ill bit (10) of claim1 whereln sai d two R 3|de faces LﬂB,; 2
R drill bit insert (20) connectlng sai d first.and secong, Planars X
aF aces (29, 30) forma skewed anghe-with said first and second 20 %
¥¥nar surfaces (29, 30) differing froma right angle by about 5 |
Bor ees. &LAIMBhe drill bit (10) of claim1l wherein said bottom |

.rfa$ﬁe(é$?lff%??|(fg&bgkngkg?fpﬁfﬁ%ereem)§a|éﬁﬁ&ggﬁggransvefggegi035(26)
has a first anq(a)seanndlshdetm@l¢yllndr1qdl7drzaﬂ aodya (Bdsehpoingoat (26a),
Fau g base portiion | ong S8k AR, BBELAIAL R aRbhR:yt P ol

5 thereacross and a shank {17) at the opposite
distal end, said drill body (11} having at least
one spiral groove {15) formed along its exterior
surface from said transverse slot (26) to said
shank (17);

10 (b} a drill bit insert (20) brazed within said
transverse slot (26), said insert (20) having:
} (1} a bottom surface (12});
(2) a first and second planar surface (29, 30);
{(3) a first and second side face (33, 34)
15 connecting said first and second planar
surfaces (29, 30):
(4) a leading crown tip (25) forming a first and
a second upper surface (13, 14) extending
downward from said crown tip (25) to said
20 first and second side faces (33, 34);
(5} a first and a second cutting edge (31, 32)
formed along opposite sides of said first and
second upper surfaces (13, 14):

- characterized in that: said drill bit insert (20)

25 further comprises at least one projection (41, 42 or
21, 22 & 23, 24) extending vertically on each of said
first and said second planar surface (29, 30) wherein
said first and second cutting edge (31, 32) do not have
a projection formed on the planar surface (29, 30)

30 directly thereunder, said at least one projection (41,
42) causing a clearance between said insert (20) and
said transverse slot (26) and a braze-fill in said

clearance between said insert (20) and said transverse

S}Ot (26) . ”’///’//”’///”/f/
UL
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The drill bit (10) of clain11 wherein said proj ections

i) of said drill bit insert (20) ~extends outward an equal -
gFCe from said planar surfaces (29, 30) for:their entlre | engt h.
he drill bit (10) of claim1, wherein said at 35 N | east one

'ﬂ?ctlon (21, 22 & 23, 24) of said drill.,_
bit insert (20) extends vertl%ally fromsaid bottom

By face (12) topsaidppespective g 3299349 3°6809cin said at
least one projection (41, 42) of said drill bit insert
{20) extends vertically halfway from said bottom
surface (12) towards said first and said second upper

5 surface (13, 14}. :
3. The drill bit (10) of claim 1 wherein said drill
body (11) has two spiral grooves {15, 18) extending
downward from said transverse slot (26) to said shank
(17} .
10 4. The drill bit (10) of claim 1 wherein said drill

bit insert (20) is made of tungsten carbide.

! 5. The drill bit (10) of claim 1 wherein said drill

body (11) is made of steel.

6. The drill bit {(10) of c¢laim 1 wherein said braze
15 fill is a copper silver alloy material.
7. The drill bit {10} of claim 1 wherein said two

side faces (33, 34) of said drill bit insert (20)
connecting said first and second planar surfaces (29,
30) form a skewed angle with said first and second

20 planar surfaces (29, 30) differing from a right angle
by about 5 degrees. '
8. The drill bit (10) of claim 1 wherein said bottom
surface (12} of said drill bit insert (20) has beveled

‘e

edges.
25 9. The drill bit (10) of c¢laim 1 wherein said

transverse slot (26) has a first and a second side wall
(27, 28) and a base portion (26a), said base portion
(26a) in non-perpendicular relationship with said first
and said second side walls (27, 28).

30 10. The drill bit (10) of claim 1 wherein said
projections (41, 42) of said drill bit insert (20)
extends outward an equal distance from said planar
surfaces (29, 30) for their entire length.

11. The drill bit (10) of claim 1, wherein said at

35 léést one projection (21, 22 & 23, 24} of said drill
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¥ ace (13, 14). 12. The drill bit (10) of any preceding

UD

cl g ¥erein 5 said drill bit insert (20) - has at |east two

pr S ONS (21, 22, & 23, 24) located on each of said first and
scE pl anar surface (29, 30). 13, A method of meking a masonry
dr G bi t conpri sing the steps of 710 (a) forning an el ongat ed

noverse BiEigleR 3y eyronq Uk ORI IAU0R BN ULEp"S, o7

s-TraI groove extend down omsaid 15 transverse slot to said
shank; EQ%FFEQ g?%argé%ed drill bit insert into said

transverse slonz samﬂedﬁrhklbbitinB@rtoﬁﬁaﬁprﬁeMédﬂﬁ@ claim whBkanar

surfaces, tw side fa connecting said two flat planar surfaces
such thatssaldség&enggzs gpegnser {20) has at least two %ro;ectlons

(21, 22, & 23, 24) located on each of sald first and
second planar surface (29, 30).

13. A method of making a masonry drill bit comprising
the steps of:

10 {a) forming an elongated drill body of steel material,
said body having a shank at one end and a transverse
slot for receiving a hardened drill bit insert at the
opposite distal end of said shank, said body having at
least one spiral groove extending downward from said

15 transverse siot to said shank;

(b) inserting a hardened drill bit insert into said
transverse slot, said drill bit insert having two flat
planar surfaces, two side faces connecting said two
flat planar surfaces such that said side faces are

20 slightly skewed with respect to said two planar
surfaces, a leading crown tip forming two upper
surfaces extending downward from said crown tip to said
two side faces, two cutting edges formed along crposing
sides of said two upper surfaces, at least one rib

25 located on each ¢f said two planar surfaces, said ribs
extending vertically downward only along the oppcsite
planar surface where said cutting edge is formed and
projecting outward from said planar surface an equal
distance for the entire length of sald ribs, said at

30 least one rib causing a clearance between said insert
and said transverse slot;

{c) brazing said drill bit insert into said transverse
slot with a solid braze fill in said clearance cetween
said insert and said transverse slot securely affixing

35 said insert within said transverse slot.
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(54) Titlee MASONRY DRILL BIT

{57) Abstract

A masonry drill and method of manufacture is disclosed. The drill
has an ¢longated axial body with at least one discharge groove and a
transverse slot located at one end with a hardened drill bit insert brazed
within the slot. ‘The hardened insert has projectxons extending outward
from flat planar sufaces which hold she insert in proper orientation
vnthinﬁwaxialdnllbodysomatxtmaybebmzed into place subsequent
to insertion into the drill body.




