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DlAMOND-STUDDED DRILLING TOOL 

BACKGROUND OF INVENTION 

1 . Field of the Invention 
This invention relates to a drilling tool of the 

diamond-studded blade type with a very great efficien 
cy, regardless of the nature of the ground it goes 
through, and with a structure that makes it possible to 
prevent both jamming and deterioration due to shock 
or rapid wear and tear. 

2. Description of Prior Art 
Rock drills, involving lateral diamond-studded 

blades, have already been used because of their speed 
of advance in certain types of terrain and their re 
sistance to wear and tear, which made it possible to 
reduce the frequency of drilling gear exchange. The 
considerable shearing forces, to which these blades 
were subjected, produced cracks in their base and 
manufacturers had to give the blades a special struc 
ture; these blades come in the form of a series of 
detachable blocks so that the development of the 
beginning of a crack in one blade or even in the steel 
body of the tool will only bring about the breakage of a 
small part of the blade involved. 

In order to reduce the risk of cracks due to shocks to 
certain parts of the blades against the wall of the drill 
hole even further, manufacturers have increased the 
stability of the tools around their rotation axis by pieces 
placed between the blades; the external cylindrical out 
line of the pieces served as a guide for the tools. This 
arrangement offers the advantage of not only eliminat 
ing the lateral shocks but it also gives the entire as 
sembly a certain sturdiness. 

However, this particular structure does not prevent 
impacts upon the parts of the blades that are situated 
outside the lateral regions of the tools. Furthermore, it 
was necessary -— in order to obtain a correct ?ow of the 

sludge and, consequently, to preserve the correct ad 
vance speed — to provide nozzles in the pieces ar 
ranged between the blades; these nozzles come out in 
the vicinity of the lateral regions of the tools. 

In order to make up for the more rapid wear and tear 
of the parts of the blades that are situated along the 
edge of the lateral regions of the tool, it wasdecided to 
strengthen the thickness of the regions of the blades 
containing particles of carbides, borides, or diamonds, 
that is to say, the attack edges of the blades, progres 
sively increasing this thickness from the center of the 
tool to the periphery. 

In spite of the progress that has been made, it has 
been impossible so far to obtain a rock drill which has a 
fast drilling speed, without premature wear and tear 
and without deterioration of the blades, as it goes' 
through various layers of terrain involving both hard 
rocks and clay soil that clogs the surface of the tool. 

SUMMARY OF THE INVENTION 

The purpose of this invention is to provide a very 
high-yield drilling tool for terrain of any kind, featuring 
openings for the injection of sludge, characterized by 
the fact that this tool involves protuberances dis 
tributed over its end surface, each protuberance having 
an average height — measured parallel to the axis of 
the tool — several times greater than its average 
thickness and at the same time involving an attack edge 
and at least one peripheral surface for the attack of the 
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2 
ground, each protuberance being bordered, at least 
partially, by a hollow region whose depth is at least . 
equal to the average height of the protuberance, these 
hollow regions, which succeed each other, thus allow 
passage for the earth that has been torn away. 

In this way we get a tool capable of attacking earth 
not only through the periphery of the surfaces of the 
protuberances but also through their attack flanks; the 
succession of hollow regions bordering at least on a 
part of each of the protuberances here prevents the 
choking or clogging of the tool during passage in ag 
glomerant soil. 
Another object of the invention is to increase the 

output of such a tool by using, as protuberances, blades 
exclusively involving, in the regions of attack, a concre 
tion of diamonds, sunk into a mass consisting of at least 
one of the carbides of the following metals: tungsten, 
titanium, tantalum, chromium, vanadium, niobium, 
molybdenum, or another metal that resists abrasion 
and at least one of the following metals: cobalt, nickel, 
molybdenum, or any other metal generally used in the 
current state of the art of powder metallurgy, the 
blades being distributed over the entire surface of the 
tool in concentric and adjacent groups, that is to say, by 
groups where the distances between theextreme edges 
of each blade of one group with respect to the axis of 
the tool are included within a predetermined minimum 
distance and a maximum distance, the minimum 
distance of the edges of the blades of one group being 
essentially identical to the maximum distance of the 
edges of the blades of the group which is adjacent to it 
on the inside, the blades of at least one group being 
staggered laterally with respect to the blades of the ad 
jacent groups. , 

- We thus get a tool capable of not only retaining its 
output as it passes through hard ground, even clay 
earth — whereas the previously known tools, involving 
only diamonds set in the points, would become clogged 
-- but also capable of offering even faster advancement 
when passing through ground, by virtue of the height of 
the protuberances, their nature, and the diamond- I 
studded concretion which they have on their attack 
surfaces. 
Another object of the invention is to improve the 

output of drilling tools of the type mentioned above in 
hard ground by means of diamond-studded blades hav 
ing a ground attack surface which works by means of 
scraping, which is perpendicular to the axis of the tool, 
the blades being arranged by groups consisting of 
blades whose abovementioned attack surfaces are one 
and the same plane, one of the edges of these surfaces 
constituting the attack edge of the said blades, this edge 
being inclined with respect to the radius situated in said 
plane and joining the axis of the tool at one end of the 
attack edge, each blade having furthermore the same 
vertical angle of clearance. 
The importance of such a structure resides in the fact 

that it increases the output of the tool by making each 
blade work both through penetration into the ground, 
under the very heavy pressure exerted by the end of the 
attack edge, by means of the scraping of the attack ‘sur 
face on the ground, and by the breakup of the ground 
due to the decompression following the passage of the 
blade under heavy pressure. 
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Another object of the invention is the improvement 
of the output of drilling tools of the type described 
above in sticky ground by distributing the groups of 
blades in a concentric manner and by arranging the 
blades in such a way that the lower surfaces of the 
blade of one group are on the same level, with the cor 
responding levels of the various groups of blades ?rst 
decreasing, with the tool presumably in the working 
position, and then increasing while passing from the 
central group to the peripheral concentric group, the 
blades belonging to two adjacent groups being stag 
gered in such a way that the blades are arranged essen-. 
tially along alignments both in the form of steps and in 
spirals, said lines being such that the succession of 
spaces between the blades of two consecutive align 
ments and belonging to one and the same group is con 
tinuous when passing from the blades of one group to 
the blades of the adjacent grou'p, thus permitting the 
flow of the sludge toward the periphery. 

In this way we get a tool in which the arrangement of 
the blades and the rotation of the tool contribute to the 
movement of the sludge and of the ground that has 
been torn away toward the periphery. 
Another object of the invention is a long-lasting 

drilling tool capable of withstanding shocks, a tool 
whose blades have -— at their base and on the side op 
posite their attack face — counterforts or bracing ribs, 
said blades being attained by means of sintering on the 
basis of a compound made up of at least one of the car 
bides of the following metals: tungsten, titanium, tan 
talum, chromium, vanadium, niobium, molybdenum, 
or any other metal that resists abrasion, and at least one 
of the following metals: cobalt, nickel, molybdenum, or 
any other metal generally used in the current state of 
the art of sintering, particles of diamonds being incor 
porated in their lower portion and in their lateral radial 
portion over a thickness of 2-20 mm, the two being as 
sumed to be in the drilling position. The body of the 
tool is made up of a compound containing at least one 
of the following materials: cobalt, nickel, molybdenum, 
carbide of tungsten WC, carbide of tungsten W2C, car 
bide vof chromium, of titanium, of tantalum, of vanadi 
um, of niobium, said compounds incorporating, by in 
filtration, a brazing mixture containing at least two of 
the following elements: 
copper, nickel, iron, zinc, tin, silver, silicon boron, 
manganese, aluminum and lead, said brazing mixture 
representing 25-60 percent of the weight of said in?l~ 
trated compound. 
Such a compound offers the advantage of giving 

great tenacity to the blades which thus resist shocks 
without breaking away from the body of the tool; 
besides, they permit a reduction in the thickness of the 
blades. From this we get a higher pressure of their sur 
face which is in contact with the ground; this facilitates 
the breakaway of the ground or earth after the passage 
of each blade. ‘ 

Other objects and characteristics of the invention 
will emerge in the course of the following speci?ca 
tions, reference being made to the attached drawing 
which, by way of nonrestrictive example, shows usone 
way of making this type of tool. 

DESCRIPTION OF DRAWINGS 

In the drawing, we have the following: 
FIG. 1 represents a schematic plan view of the tool; . 
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4 
FIG. 2 is a cross-section view of the tool along the 

section II-II of FIG. 1, on which we have shown, on 
the same scale, the apparent outline of the groups of 
blades given by staggered axial-cross-sections, as well 
as the dimensions of the blades belonging to each‘ 
group; 

FIG. 3 is a cross-section view of a blade of the 
peripheral group; 

FIG. 4 is a cross-section of any- blade along a plane 
essentially parallel to the lateral faces of the blade; 

FIGS. 5-9 are axial half-cross-sections made, respec 
tively, along planes OA, OB, OC, OD, and OE in FIG. 

’ FIG. 10 is a perspective view of the tool. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The schematic plan view of FIG. 1 shows the dis 
tribution -—- in terms of concentric groups on the body 
of the tool — of the assembly of protuberances which 
we have represented in the example chosen in the form 
of blades. In this example, we have six groups and we 
have designated them by the numerical references 1-6, 
which are entered in the zones where we have the 
blades of one and the same group. The blades, such as 
blade 7 of group 4, for example, have a cross-section — 
perpendicular to the axis of the tool -— which is essen 
tially rectangular. The dotted lines 8 indicate the ap 
parent outline of the base of blade 7, sunk in body 9 of 
the tool shown in FIG. 2, along cross-section II—II in 
FIG. I. 
The outline of cross-section ll-II of the tool is 

shown at 10, in FIG. 2.‘The opening 11 of the conduit 
12, moving the drilling sludge from the internal region 
13, connected to the set of rods, is'on the hollow por 
tion of the tool, situated between blades 14 and 15, of 
group 2, FIG. 1. . 
The upper surfaces of these blades, in the position of 

the tool shown here, as well as that surface of blade 16, t 
are situated at the same height indicated by lines 17 in 
FIG. 2, whereas the lower portions of these blades are 
implanted in the body of the tool at a height cor 
responding to that of the dotted line 18. 

Likewise, the height of the single blade 19 in group 1 , 
FIG. 1, situated between the nozzles 11 and 20, cor 
responds to the height of line 21 in FIG. 2. 
The blades, whose attack surfaces, perpendicular to 

the axis of the tool, are at the highest height or level 
correspond to the blades of group 3, such as, for exam 
ple, blade 22. The height of their attack surface is in 
dicated at 23, FIG. 2. In the version shown by way of 
example here, the blades have a length that is greater 
than that of the other blades. 

Starting with group 3, the height of the attack sur 
faces of the blades in groups, 4, 5, and 6, FIG. 1, 
decreases, as indicated, respectively, by lines 24, 25, 
and 26, in FIG. 2. We note in FIG. 1 that the straight 
lines of the attack edges of the blades are inclined with 
respect to the direction of movement represented by 
arrow 33. 

All of the blades are obtained by sintering from a 
compound consisting of at least one of the carbides of 
the following metals: tungsten, titanium, tantalum, 
chromium, vanadium, niobium, molybdenum, or any 
other metal that resists abrasion, and at least one of the 
following metals: cobalt, nickel, molybdenum, or any 
other metal generally used in the current state of the art 
of sintering. 
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By way of example, we can select the following par 
ticular compounds deriving from the above composi 
tion: 

% By Wt. 
l. Carbide of 
tungsten 50 to 94 

Cobalt 50 to 6 
2. Carbide of 

tungsten 40 to 60 
Carbide of titanium 30 to 50 
Cobalt _ 4 to 10 

3. Carbide of 
tungsten 60 to 85 

Carbide of titanium 4 to 20 
Carbide of tantalum l to 12 
Cobalt 5 to 15 

4. Carbide of 
chromium 80 to 95 

Nickel 5 to 20 
5. Carbide of 
chromium 60 to 80 

carbide of titanium 10 to 20 
Nickel 10 to 20 

6. Carbide of 
titanium 20 to 40 

Carbide of niobium 3 to [0 
Nickel 39 to 50 
Molybdenum 10 to 20 
Aluminum 10 to 20 

7. Carbide of 
titanium 20 to 40 

Chrome 7 to 20 
Nickel 30 to 50 
Cobalt 7 to 20 
Molybdenum l to 5 

Furthermore, all of the blades have a vertical 
clearance angle of about 10°, identical to the angle of 
the blade shown in FIG. 3 and corresponding to the 
blades of group 6. The latter are adjacent to the lateral 
portions 28, bearing on their lateral surfaces diamonds 
which are set in the body of the tool. In addition to this 
special feature, the blades reveal common charac 
teristics and attack the ground in the same way. Attack 
edge 29 penetrates into the ground, while surface 30 
exerts heavy pressure on the ground which is broken by 
attack edge 29. The decompression, which follows the 
passage of surface 30, causes the ground to be 
dislocated. Counterfort 31, the inclination of the attack 
edge 29, and the nature of the blade contribute, 
through their reciprocal effects, to the considerable in 
crease in their resistance and their lifetime. 

In order to prevent any removal of the blades due to 
the effect of the shocks, they are attached by means of 
metallurgical setting at the moment of the formation of 
the tool whose body is obtained from a compound con 
taining at least one of the following materials: cobalt, 
nickel, molybdenum, carbide of tungsten WC, carbide 
of tungsten W2C, carbide of chromium, of titanium, of 
tantalum, of vanadium, of niobium, in which we incor 
porate a brazing mixture. We arrange the blades in a 
mold, containing the above compound, and we bring 
the entire substance to a temperature that brings about 
the fusion of the brazing mixture. We thus get a tool 
whose in?ltrated body brings about perfect implana 
tion of the blades. We further improve the operation by 
arranging — prior to heating -— a brazing mixture 
above the tool body, said brazing mixture being 
withdrawn after the formation of the tool. The brazing 
mixture incorporated here may represent 25-60 per 
cent of the weight of the compound of carbides and of 
metals, incorporated here, such as molybdenum, 
nickel, and cobalt. 
By way of nonrestrictive example, we might in par 

ticular mention the following compounds: 

5 

6 

% By Wt. 
l. Carbide of 
tungsten WC ' 0 to lOO 

Carbide of tungsten W2C 100 to 0 
2. Carbide of 

tungsten WC l0 to 30 
Carbide of tungsten W2C 45 to 85 
Carbide of titanium 4 to 15 

, Carbide of tantalum 2 to 8 
3. Carbide of 

tungsten 60 to 98 
Cobalt 40 to 2 

4. Carbide of 
chromium 60 to 98 

Cr;,C, 
Nickel 40 to 2 
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Among the brazing mixtures, we might mention, for 
example, the following compounds: 

% By Wt. 
1. Copper 30 to 50 

Nickel 5 to 25 
Iron 1 to 2 

2. Copper 25 to 85 
Tin 8 to 30 
Nickel 3 to 60 

as well as the binary compounds of copper, silver, or 
copper-tin, or tin-lead, as well as the composition 
copper—-silicon—boron—manganese. 
Although we have given several examples of com 

pounds of blades and of the tool body, it is obvious that 
one would not go beyond the framework of this inven 
tion if one were to add or replace certain bodies used in 
the aforementioned compounds with bodies having 
similar properties. Thus the blades could contain car 
bide of molybdenum and the metals used in the sinter 
compound with the carbide or carbides could include 
one of the following associations: 
cobalt——molybdenum-—copper; iron-nickel-chromi 
um; nickel-copper; nickel-chromium; nickel 
molybdenum; cobalt—molybdenum or cobalt 
chromium. 
The radial cross-section of any blade, such as the one 

shown in FIG. 4, gives us an example of the constitution 
of the blades and the tool. Zone 59, consisting of tung 
sten carbide alloyed with cobalt, for example, involves 
a diamond-studded concretion in working zone 55, 
thus conferring the required abrasion-resistance quali 
ties to the attack surfaces which are perpendicular to 
the axis of the tool, such as 56, and to the lateral radial 
surfaces, such as 57. Zone 58, that is to say, the body of 
the tool, consists of for example tungsten carbide infil 
trated by a brazing mixture having one of the above 
mentioned compositions. 
The angle of clearance 32 with respect to the 

direction of rotation 33 of the tool, visible in FIG. 3 and 
common for the entire assembly of blades, makes it 
possible to move along portions of earth which have 
been torn away and to remove them via the sludge cir 
culating in the free spaces between two adjacent lines 
of blades, arranged essentially in the form of steps and 
in spirals, such as line of blades 34, 35, 36, and 22, on 
the one hand, and line 37, 38, 39, and 40, on the other 
hand. - 

In order to show the importance of the spaces exist 
ing between two lines, we have shown in FIGS. 5-9 the 
half-cross-sections along sections 0A, OB, 0C, 0D, 
and OE, in FIG. 1. 
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In FIG. 5 we see, at 19, 15, 41, and 34, the edges of 
the blades bearing the same reference number shown in 
FIG.‘ 1. The outline of the cross-section between the 
blades 41 and 34 shows the level drop of the surface of 
the body of the tool along the edge of line 34, 35, 36, 
and 22.. 
We have a similar pro?le between blades 42 and 43 

of cross-section OB, FIG. 6. This cross-section further 
more offers‘the advantage of showing the very low level 
at which we have the single blade of group 1, FIG. 1, 
near opening 44 and blade 16.‘ 
The half-section along Section 0C, in FIG. 1, 

represented in FIG. 7, enables us to give the reader an 
idea of the depth of the space left free in the vicinity of 
the axis of the tool, between the region of group 1 and 
blade 22, as well as between this blade and blade 37. 

FIG. 8 shows, on the one hand, the profile of the 
cross-section made along section OD, in FIG. 1, on the 
level of opening 20, and on the other hand the vertical 
prolongation 45 of the surface of the body of the tool 
bordering on line 57, 38, 39, and 40, beyond blade 39. 
This vertical prolongation corresponds to the surface of 
the tool. between the lateral blades 37 and 46. 
The comparison of FIGS. 7 and 9 shows the abrupt 

variations in the. slope of the surface of the body of the 
tool for a very small variation in the direction of the 
plane of the cross-section in the positions correspond 
ing to two homologous sectors. The gentle slope of part 
47 is due to the fact that section OE is tangent to the at 
tack edge of blade 40. On the other hand, portion 48, 
bordering on blade 49, is vertical as in the case in FIG. 
8." 
These spaces formed by consecutive lines of blades 

in the form of steps and spirals, perform a very impor 
tant action during the operation of the tool in clay soil 
because they facilitate the evacuation of portions of 
earth that have been torn away and which are moved 
laterally outside the tool, simultaneously, by the action 
of the sludge injected into the hollow part of the tool 
and by the effect of rotation. 

In FIG. 10, which illustrates the tool in perspective, 
we have shown the two lines of blades 34, 35, 36, 22, 
and 37, 38, 39, 40 in order to illustrate the distribution 
of blade lines‘ belonging to concentric and adjacent 
groups as well as the shape of the outline of the free 
spaces resulting from this. We can seethat such spaces 
are bordered on the side of the attack edges by surfaces 
that are essentially vertical and abrupt, such as 50, ex 
tending essentially along the upper edge 51 of blade 36 
of group 4 on the level of the upper surfaces of the 
blades of the second adjacent group, that is to say, on 
the level of the surface of blade 37 of group 6, whereas . 
these spaces are bordered on the opposite side of the 
blades by counterforts 52 and 53, belonging, respec 
tively, to blade 39 of group 4 and to blade 38 of ad 
jacent group 5. Between blades 40 and 54, we see the 
open space left for the housing of the blades of group 2 
and group 1 whose upper surfaces are on a level lower 
than that of the working surfaces for the scraping of the 
blades, such as 22 in group 3. 
Although we have shown in our drawing here only 

one way of making this tool in making this invention, it 
is obvious that numerous detail modifications may be 
made in the body or in the blades themselves without 
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going beyond theframework of the invention. Thus, ' 

counterforts such as 52 could start from only one por 
tion of the blade situated well below the chamfer and 
connect the prolongation of the attack edge of the ad 
jacent blade of the immediately higher group, the tool 
being in drilling position. Similarly, the base of the 
body of the tool may have any appropriate form with a 
view to its attachment to the end of the set of rods or it 
may on the contrary be adapted with a view to its con 
nection to an intermediate tool. This is why the lower 
portion of the cross-section in FIG. 2 has not been 
shown in detail. 
The number of blades or protuberances, per unit of 

surface, may vary and the thickness, the length, and the 
height vary as a function of the number of blades or 
protuberances per unit of surface. 

. Finally, although the blades have been represented 
here with a chamfer bordering on two sides of the at 
tack surface, we could also have further reduced the at 
tack surface and we could have refrained from in 
troducing the chamfer. 
What is claimed is: - 

1. A high output drilling tool for ground of any na 
ture and having openings through the end portion 
thereof for the injection of sludge, said drilling tool 
comprising, a plurality of independent protuberances 
individually distributed over its end surface, each inde 
pendent protuberance having a separate counterfort 
for support thereof, each protuberance having an 
average height measured parallel to the axis of the tool 
which is at least twice its average thickness and having 
an attack edge and at least one peripheral surface for 
attacking ground, a depression formed in said drilling 
tool adjacent each protuberance on the attack edge 
side thereof whose depth is at least equal to the average 
height of the protuberance, said depressions lying ad 
jacent each other and having suf?cient width to pro 
vide continuous ?ow paths for the ground that has been 
torn away. 

2. A drilling tool according to claim 1, wherein said 
protuberances include blades bearing exclusively in the 
attack regions a concretion of diamonds sunk in a sin 
tered mass comprising at least one of the carbides of 
tungsten, ‘titanium, tantalum, chromium, fanadium, 
niobium, molybdenum, and at least one of the follow 
ing metals; cobalt, , nickel, molybdenum‘, the blades 
being‘ distributed over the end surface of the tool in 
concentric and adjacent groups, that is to say, by 
groups where the distances of the extreme edges of 
each blade of a group with respect to the axis of the 
tool are included within a predetermined minimum 
radial distance and a maximum radial distance, the 
minimum distance of the edges of the blades of one 
group being essentially identical to the maximum 
distance of the edges of the blade of the group which is 
internally adjacent to it, the blades of at least one group 
being staggered laterally with respect to the blades of 
the adjacent groups. 

3. A drilling tool in accordance with claim 1, wherein 
the protuberances include diamond-studded blades, 
having a surface for attacking the ground by means of 
scraping, said surface being perpendicular to the axis of 
the tool, the blades being distributed by groups consist 
ing of blades whose attacksurfaces are inthe same 
plane, one of the edges'of the attack surfaces constitut 
ing the attack edge of said blade, said edge being 
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inclined with respect to the radius situated in said plane 
and joining the axis of the tool at one end of the attack 
edges, each blade having furthermore the same vertical 
angle of clearance. 

4. A drilling tool in accordance with claim 3, wherein 
said groups of blades are concentric, the corresponding 
levels of the various groups of blades all decrease from 
the axis of the tool when the tool is in the working posi 
tion, and increasing from the central group to the 
peripheral concentric group, the blades belonging to 
two adjacent groups being staggered in such a way that 
the blades are arranged essentially along lines that con 
stitute both steps and spirals, said lines being such that 
the succession of spaces between the blades of two con 
secutive lines and belonging to one and the same group 
will be continuous from the blades of one group to the 
blades of another adjacent group, thus permitting the 
flow of the sludge toward the periphery. 

5. A drilling tool in accordance with claim 4, wherein 
the blades have counterforts and where the space 
between two consecutive lines of blades, in spirals and 
in steps, is bordered, on the side of the attack edge of 
the blades, by a surface that is essentially verticla and 
that essentially extends, for each blade, from the level 
of its lower working surface to the level of the surface 
corresponding to the blades belonging to the second 
adjacent concentric group, said space being limited on 
the side opposite the attack edge by a surface consist 
ing of steps, made up of the counterforts of the blades 
of the consecutive line belonging to the ?rst and to the 
second adjacent groups. 

6. A drilling tool in accordance with claim 1, wherein 
said protuberances are essentially lined up in steps and 
spirals, the lines thus formed being essentially symmet 
rical with respect to the axis of the tool, leaving 
between them spaces whose width is at least equal to 
the average width of the protuberances. 

7. A drilling tool in accordance with claim 1, wherein 
said protuberances reveal counterforts at their base 
and the side opposite their attack edge, the base of said 
counterforts extending in the direction opposite the at 
tack edges at least to the level of the rearward portion 
of the radially inward edge of the attack surface of the 
nearest radially outward protuberances, the level of the 
nearest radially outward protuberance being higher 
than the protuberance from which said counterfort ex 
tends when the tool is in the drilling position. 

8. A drilling tool in accordance with claim 1, wherein 
said protuberances are blades obtained by sintering 
from a compound made up of at least one carbide of 
tungsten or of titanium, tantalum, chromium, vanadi 
um, niobium, molybdenum, and at least one of the fol 
lowing metals: cobalt, nickel, molybdenum, particles of 
diamonds being incorporated in their lower portion and 
in their lateral radial portion over a thickness of 2-20 
mm, the tool being assumed to be in drilling position. 

9. A drilling tool in accordance with claim 1, wherein 
said protuberances are blades attached, by metallurgi 
cal setting, to a tool body consisting of a compound 
containing at least one of the following bodies: cobalt, 
nickel, molybdenum, tungsten carbide WC, tungsten 
carbide W2C, carbide of chromium, titanium, tantalum, 
vanadium, niobium, said compound incorporating, by 
in?ltration, a brazing mixture containing at least two of 
the following elements: copper, nickel, iron, zinc, tin, 
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silver, silicon, boron, manganese, aluminum, lead, said 
brazing mixture representing 25-60 percent of the 
weight of said in?ltrated compound. 

10. A drilling tool in accordance with claim 8, 
wherein said blades are incorporated in the body of the 
tool by metallurgical setting, the body being made up of 
a compound obtained by in?ltration, including at least 
one carbide of abrasion-resistant metal and a brazing 
mixture, said brazing mixture having a concentration, 
within the mass, of at least 25 percent of the weight of 
the compound. 

11. A drilling tool in accordance with claim 1, above, 
whose protuberances are blades revealing a ground at 
tack surface perpendicular to the axis of the tool and an 
attack surface parallel to said axis, the blades being dis 
tributed in the form of concentric groups, each blade of 
a group extending in the direction of its length, in a 
direction inclined with respect to the direction of its 
horizontal displacement, and each of the two extreme 
edges of each of the blades of the group being, respec 
tively, at the same predetermined distance from the 
axis of the tool. 

12. A drilling tool in accordance with claim 11, 
wherein the blades involve at least one chamfer at at 
least one end. 

13. A drilling tool in accordance with claim 1, 
wherein the protuberances are distributed over'the sur 
face of the tool in concentric groups, the attack sur 
faces of one of the groups being at a level lower than 
that of the attack surfaces of the other groups when the 
tool is in drilling position, the protuberances of said 
group having an average length that is greater than the 
length of the protuberances of the other groups. 

14. A drilling tool in accordance with claim 1, having 
a protuberance one of whose edges coincides with the 
axis of the tool. 

15. A drilling tool with blades for terrain of any na 
ture, characterized by the fact that the blades involve, 
exclusively in the attack regions, a concretion of 
diamonds sunk in a mass consisting of at least one of 
the carbides of the following metals: tungsten, titanium, 
tantalum, molybdenum, chromium, vanadium, niobi 
um, and at least one of the following metals: cobalt, 
nickel, molybdenum, the blades being attached to the 
body of the tool by metallurgical setting, the body of 
the tool being made up of a compound containing at 
least one of the following materials: cobalt, nickel, 
molybdenum, tungsten carbide WC, tungsten carbide 
W2C, carbide of chromium, of titanium, of tantalum, of 
molybdenum, of vanadium, of niobium, said compound 
incorporating, by in?ltration, a brazing mixture con 
taining at least two of the following elements: copper, 
nickle, iron, zinc, tin, silver, silicon, boron, manganese, 
aluminum, and lead, said brazing mixture representing 
25-60 percent of the weight of said in?ltrated com 
pound, the assembly of the blades being distributed in I 
concentric groups over the end surface of the tool, 
each blade of a group extending in the direction of its 
length in a direction inclined with respect to the 
direction of its horizontal displacement, each of the 
two extreme edges of each of the blades of the group 
being located respectively at the same predetermined 
distance from the axis of the tool, the maximum 
distance of the edges of the blades of each group coin 
ciding essentially with the minimum distance of the 
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edges of the blades from the adjacent group which sur 
rounds it, the scraping attack surfaces of the blades be 
longing to one and the same group being in one and the 
same plane perpendicular to the axis of the tool, 
whereas the attack edgesof said surfaces are inclined 
with respect to the radii situated in their plane and join 
ing the axis of the tool to the ends of the attack edges, 
each blade possessing furthermore a vertical angle of 
clearance as well as a counterfort at the base of the side 
opposite the attack edge connecting to the element of 
the surface that prolongs the attack surface of the blade 
that is contiguous with theadjacent group, the levels of 
the blades of one group decreasing at ?rst and the in 
creasing as we go from the blades of the group near the 
axis of the tool, presumed in drilling position, to the 
blades of the peripheral groups, the blades belonging to 
two adjacent groups here being staggered in such a way 
that the blades are arranged essentially in steps and in 
spirals and that the spaces formed between two con 
secutive lines are bordered on the one hand by abrupt 
walls, extending essentially from each blade from the 
level of its lower working surface to the level of the sur 
face corresponding to the blades belonging to the 
second adjacent group and, on the other hand, by a sur 
face consisting of steps made up of the counterforts of 
the consecutive line of blades belonging to the ?rst and 
to the second adjacent groups, the smallest distance 
between two lines, measured in the direction of rota 
tion of the tool, being at least equal to the width of one 
blade. 

16. In‘ a drilling tool comprising a main body and 
protuberances extending at least from the end face of 
said body, at least one of said protuberances having a 
drilling face disposed in a direction substantially per 
pendicular to the direction of ‘its extension from said 
main body, the improvement comprising said protube 
rances being formed of a material comprising a concre 
tion of diamonds sunk in a mass consisting of at least 
one of the carbides of an abrasion-resistant metal 
selected from the group consisting of tungsten, titani 
um, tantalum, molybdenum, chromium, vanadium and 
niobium, and at least one metal selected from the group 
consisting of cobalt, nickel and molybdenum, wherein 
said protuberances are attached to said main body by a 
metallurgical setting, wherein said main body com 
prises a material containing at least one member 
selected from the group consisting of cobalt, nickel, 
molybdenum, tungsten carbide, and a carbide of a 
member selected from the group consisting of chromi 
um, titanium, tantalum, molybdenum, vanadium and 
niobium, and wherein said material has incorporated 
therein, by in?ltration, from 25 to 60 percent by 
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weight, based on the weight of said material, of a braz 
ing mixture containing at least two members selected 
from the group consisting of copper, nickel, iron, zinc, 
tin, silver, silicon, boron, manganese, aluminum and » 
lead. 

17. A high output drilling tool for ground of any na 
ture and havingopenings through, the end portion 
thereof for the injection of sludge, said drilling tool 
comprising avplurality of independent protuberances 
individually distributed over its end surface, said protu 
berances including blades having a concretion of 
diamonds sunk in avsintered mass, said concretion of 
diamonds bearing exclusively in the attack r gions of 
said blades, said slntered mass comprising at east one 
of the carbides of tungsten, titanium, tantalum, chromi 
um, vanadium, niobium, molybdenum, and at least one 
of the following metals: cobalt, nickel, molybdenum, 
each protuberance having an attack edge and at least 
one peripheral surface for attacking ground, a depres- ' 
sion formed in said drilling tool adjacent each protube 
rance on the attack edge side thereof, said depressions 
lying adjacent each other and having sufficient width to 
provide continuous flow paths for the ground that has 
been torn away, and a counterfort at the base of each 
blade and opposite its attack edge, the base of said 
counterforts extending in the direction opposite the at— 
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a rearward portion of the radially inward edge of the at 
tack surface of the nearest radially outward protube 
rance, the level of the nearest radially outward protu 
berance being higher than the protuberance from 
which' said counterfort extends when the tool is in the 
drilling position. 

18. A high output drilling tool for ground of any na 
ture as recited in claim 17, wherein said blades are dis 
tributed over the end surface of the tool in concentric 
and adjacent groups, that is to‘ say, by groups where the 
distances of the extreme edges of each blade of a group 
with respect to the axis of the tool are included within a 
predetermined minimum radial distance and a max 
imum vradial distance, the minimum distance of the 
edges of the blades of one group being essentially 
identical to the maximum distance of the edges of the 
blades of the group which is internally adjacent to it, 
the» blades of at least one group being staggered 
laterally with respect to the blades of the adjacent 
group. 

19. A high output drilling tool for ground of any na 
ture as recited in claim 17, wherein the depth of each 
depression is at least equal to the average height of the 
protuberance adjacent which the depression is formed. 

* * * * * 


