
Oct. 10, 1967 L. R. BEYER 3,346,060 
ROTARY-AIR-PERCUSSION, STABILIZER AND REAMER DRILL 

BIT OF IT'S OWN TRUE GAUGE 
Filed Dec. 23, 1965 2. Sheets-Sheet 

Fl 

E9C) 

INVENTOR. 
LEAMAW APAX AAYAAR 

BY . . . 

6% face, 
a froAwer 

  



Oct. 10, 1967 L. R. BEYER 3,346,060 ROTARY - AIR-PERCUSSION, STABILIZER AND REAMER DRILL 

Filed Dec. 23, l 
BIT OF IT'S OWN TRUE GAUGE 

965 2 Sheets-Sheet 2 

59, O C9 OS 

II H 
I-II 

INVENTOR. 
ZEAM4A/ ARE Y as EYEAR 

SY 

/?A24. 
a 77OAPAWAY 

    

  

  

  

  



United States Patent Office 3,346,060 
Patented Oct. 10, 1967 

1. 

3,346,060 
ROTARY-AR-PERCUSSON, STABILIZER AND 
REAMER DRILL BET OF ITS OWN TRUE 
GAUGE 

Leaman Rex Beyer, Newton County, 
Diamond, Mo. 64840 

Filed Dec. 23, 1965, Ser. No. 517,183 
8 Claims. (C. 175-410) 

ABSTRACT OF THE DISCLOSURE 
A rotary percussion bit that has a flat bottom face in 

which downwardly projecting tungsten carbide inserts are 
mounted and curved side walls extending Substantially 
perpendicularly to the bottom face. Intersecting grooves 
in the side walls extend both around and lengthwise of the 
bit and fluid inlets lead into the lengthwise extending 
grooves, which have magnets in them. The grooves ex 
tending around the bit are V-shaped in cross Section and 
have tungsten carbide inserts mounted in one slanting 
wall of each groove at an oblique angle to the axis of the 
drill bit. - 

This invention relates to improvements in air hammer 
percussion reamer drilling bits, and particularly to rotary 
air hammer bits, having effective penetration and reaming 
of the holes and satisfactory drilling of a hole in varying 
formations such as hard, medium, and soft rock, or clay 
and sand. 

Briefly summarized, the invention relates to a drill bit 
adapted to be connected with rotating and percussion 
means at its upper end, said bit including a body portion 
having a horizontal bottom face, vertically spaced curved 
side wall portions, which may be vertically aligned or cut 
back at an angle of from three to four degrees upwardly, 
said bit having drill-cuttings grooves in the sides and the 
bottom face of the head, and two rows of upper tungsten 
carbide cutters, located in the upper part of the head for 
reaming of the hole while drilling, assuring the gauge of 
the bit and of the hole, and stabilizing the bit, hammer and 
drill pipe while drilling. 

2 
While the invention is susceptible to modification and 

alternative construction due to the fact of difference in 
diameter of bits and their uses in hard and soft formation 
of rock, I do show in the drawings and will herein de 
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An object of my invention is to so locate the tungsten 
carbide inserts as to assure the reaming of the drilled hole 
thereby and keeping the hole and head of the bit at all 
times full gauge. Another object is to provide a substan 
tially right angular corner between the bottom face of the 
bit and the adjacent curved side wall and provide carbide 
cutters in the head of the bit that extend substantially ver 
tically. This prevents the carbide cutters from breaking 
off while drilling and assures the drilling of a true gauge 
hole at all times. 
Another object is to provide magnets in the water and 

air courses, which draw broken pieces of carbide off the 
bottom of the hole and hold them in the grooves provided 
in the sides of the drill head. 
One of the principal objects of my invention is to pro 

vide water and air courses for the free passage of drill cut 
tings and of the exhaust of the hammer through the bit, 
said water and air courses being provided by means of the 
grooves in the sides and bottom of the face of the head, 
which have air and water inlets leading into certain of the 
Satc. 
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scribe in detail the preferred embodiment, but it is to be 
understood that I do not intend to limit the invention to 
any specific size of drilling bit. 
FIG. 1 is a bottom plan view slightly in perspective of 

my improved bit, 
FIG. 2 is a side elevation thereof, and 
FIG. 3 is a section taken on the line 3-3 FIG. 1, the 

drill shank being broken away. 
Like characters of reference indicate corresponding 

parts in the different views of the drawing. 
The percussion air hammer drill bit has a shank 1, and 

a main body portion 2. Pairs of diametrically opposite 
drill-cuttings grooves 4 extend lengthwise of said bit, one 
pair thereof being connected by means of a transverse 
groove in the bottom face 3 of said bit, said transverse 
groove providing a recess centrally of said bottom face. 
Magnets 5 are mounted in said grooves 4. The corner 6 
between the bottom face 3 and adjacent curved side wall 
portions is substantially square. 
The carbide compacts 7 are mounted in the body por 

tion to extend substantially vertically with the rounded 
end portions thereof projecting downwardly from the bot 
tom face 3 of the drill. The carbide compacts 10 adjacent 
the corner 6 of the head serve as reaming cutters. Open 
ings 9 lead from a suitable supply passage for air and 
water under pressure in said bit into the grooves 4. V 
shaped air and water grooves 11 are provided in the side 
walls of the bit between the grooves 4, having inclined 
walls 12 and 13, the walls 13 being provided with reamer 
carbide compacts 10. 
The air and water courses provided by means of the 

grooves 4 and 11 provide for passage of drill cuttings Ön 
their way out of the hole. The reamer carbides 10 at all 
times keeps the hole and bit to a full gauge and ream the 
hole as the bit drills. The grooves 11 pass the drill cut 
tings to the drill-cuttings grooves 4 on their way past the 
bit out of the hole. The carbide compacts 10 in the 
grooves 11 keep the hole reamed at all times. 
The magnets 5 in recesses in the drill cutting grooves 

4, which are the main vertical water, air and drill cuttings 
courses, close to the bottom of the hole draw the broken 
pieces of carbides through cuttings grooves 4 and hold 
same in the recesses. 
The construction of the head 2 of the bit and the length 

of same, makes it possible when the face 3 of the bit and 
the carbide compacts 7 are worn to cut off the head 2 
at 8. New cuttings-grooves can be then cut in the result 
ing bottom face of the bit and new carbides 7 inserted. 
This makes a new bit at about one-half price of a new bit, 
as the shank 1 and the head 2 will be in good condition, 
due to the fact there is no or little wear on shank 1 and 
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remainder of the head 2. 
Conventional bits do have a 30 to 38 degree taper, so 

called heel taper-bevel or outside gauge bevel. This is the 
cause of the bevel or gauge side carbides compacts break 
ing off while drilling. In my invention the square corners 
•or flat corners 6 between the bottom face 3 and adjacent 
side wall portion of my bit makes it possible to insert the 
carbides substantially vertically. This position of inserted 
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carbides keeps the carbide compacts from breaking off 
when drilling. 
The upper reamer carbide compacts 10 are inserted on 

a forty-five degree angle to the longitudinal axis of the bit. 
The bit illustrated is provided with two upper rows of 
carbides 10 and a lower or bottom row of carbide con 
pacts 10, the carbide compacts 10 being all reaming car 
bides, and there being twelve carbide inserts in each of 
said rows. 
The air and water holes at 9 in FIGURE 1 provide free 

passage of air and water through the bit to the cuttings 
grooves and then free passage out of the drill hole be 
tween the bit and the wall of the hole. 
The bevel drill cuttings grooves 11 provide free pas 

sage of the drill cuttings therethrough and to drill-cuttings 
grooves 4 on their way out of the hole. 
While this invention has been described with particular 

reference to the construction shown in the drawings and 
while various changes may be made in the detail con 
struction for different sizes of bits and because of var 
ious designs of air hammers and various capacities of air 
pressure used in the hammers, it shall be understood that 
Such changes will be within the Spirit and scope of the 
present invention as defined by the appended claims. 

Having thus completed and fully described the inven 
tion, what is now claimed as new and desired to be pro 
tected by Letters Patent of the United States is: 

1. A rotary percussion bit having a body portion hav 
ing a flat bottom face, inserts of hard, wear resistant ma 
terial mounted in said body portion and projecting down 
wardly from said flat bottom face, said body portion hav 
ing a convexly curved side wall having outwardly open 
ing grooves therein extending lengthwise thereof said 
grooves extending through said flat bottom face, said side 
walls having outwardly opening grooves extending cir 
cumferentially thereof between said lengthwise extending 
grooves and connected therewith, said lengthwise extend 
ing grooves having fluid inlets leading into the same, said 
lengthwise and circumferentially extending grooves defin 
ing convexly curved side wall portions spaced lengthwise 
of said bit, and inserts of hard, wear resistant material 
mounted in and projecting from the walls of said cir 
cumferentially extending grooves with the ends thereof in 
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4. 
substantial alignment with said curved side wall portions. 

2. The rotary percussion bit claimed in claim 1 in which 
said circumferentially extending grooves are V-shaped in 
cross section. 

3. The rotary percussion bit claimed in claim 1 in which 
said inserts projecting from the walls of said circumfer 
entially extending grooves extend in an oblique angle to 
the longitudinal axis of said bit. 

4. The rotary percussion bit claimed in claim 1 in which 
said convexly curved side wall portions include side wall 
portions extending substantially perependicularly to said 
flat bottom face. 

5. The rotary percussion bit claimed in claim 1 in which 
said circumferentially extending grooves have inclined 
walls facing toward the bottom end of said bit and said in 
serts project from said inclined walls of said grooves at an 
angle of approximately forty-five degrees to the longi 
tudinal axis of said bit. 

6. The rotary percussion bit claimed in claim 1 in which 
said lengthwise extending grooves include a pair of dia 
metrically opposed grooves and in which said bottom face 
is provided with a groove connecting said pair of length 
wise extending grooves. 

7. The rotary percussion bit claimed in claim 1 in which 
said lengthwise extending grooves include a pair of dia 
metrically opposed grooves and said bottom face has a 
central recess connected with said pair of lengthwise ex 
tending grooves. 

8. The rotary percussion bit claimed in claim 1 having 
magnets mounted in said lengthwise extending grooves. 
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