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invention relates to‘wellndrilling tools, and more 
particularly to- an improved‘ drilling tool or drill for use 
in-cutting through rock formationsv and'the like. 
The main- object of the invention is to provide a novel 

and improved rotary rock drilling tool which is simple 
in construction, which provides an ef?cient cutting and 
battering action, and which automatically provides a 
‘pulverizing action when resistance to rotation of its'cen 
tral portion: occurs, as when encountering hard rock ma 
terials. , 

A further object of the inventionT is‘ to provide an im 
proved rota'ry well drillingv tool which is relatively in 
expensive- to manufacture, which is sturdy in construc 
tion, and whichv greatly speeds“ up drilling operations, es 
pecially through hard rock materials by providing an 
automatic impact of the tool on the material ‘being’ cut 
when said material‘ is" encountered during the course of 
rotary drilling. _ 

Further Objects and advantages of.- the invention will 
become apparent from the following description‘ and 
claims, and from‘ the accompanying drawings, wherein: 

Figure l is a bottom view of a-rota‘ry rock drill con 
structed in’ accordance with the present invention, 

Figure 2' is a vertical cross sectional view taken on‘ the 
line 2—2' of Figure 1. ' 

Figure 3 is a horizontal cross sectional view taken on 
the line 3-—3 of Figure 2. 

Figure 4 is a transverse vertical‘ cross sectional‘ view 
tahen’on the line4-~4 o-f-Figure 2; > - 

Figure 5' is‘ a horizontal cross" sectional view taken on 
the line’ 5—~5 of- Figure 4: 

Figure 6 is a perspective view of the inner bit member 
of the rotary cutting drill of Figures 1 to 5. 
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Referring to: the drawings‘, the illustrated? rbcli drilling ’ 
tool is designated‘ generally at‘ 11 and‘ comprises a main 
cylindrical body 12 adapted to be rotated by. a suitable 
mechanism‘ forming~ no‘ part of the present’ invention. 

50 

Theldwer end of the'm'ain' body’ 12‘ is"formedwitli the , 
internal threads 13, and threadedly engaged thereon is 
the externally threaded top end 14 of a tubular upper 
drill section 15 formed in its upper part with a down 
wardly tapering axial bore 16 and with a cylindrical 
counterbore 17 in its lower part having internal threads 
18 at its bottom end. Threadedly engaged with the 
threads 18 is a reduced upper portion 19 of a lower bit 
section 20 formed with a central bore 21, said central 
bore having the downwardly tapering intermediate por 
tion 22 and a cylindrical, reduced lower end portion 23. 
The lower bit section 20 is formed with the annular 
recess 24, and in the annular recess 24 are the gen 
erally conical rotary cutters 25, journaled on respective 
generally radially arranged shafts 26 mounted in the 
lower end portion of the bit section 20. As shown in 
Figure 2, the shafts 26 are preferably inclined upwardly 
and outwardly relative to the central portion of the bit 
section 20 and are provided with reduced inner end por 
tions 27 which are received in suitable bores formed in 
the central portion 28 of the bit section 20. The outer 
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end portions of the shafts 26 are received in suitable 
bores formed in the outer portion of the bit section 20, 
as shown in Figure 2. ‘The conical rotary cutter elements‘ 
25 are freely mounted for rotation in the annular recess 
24, and said rotary cutters‘ are provided with,v suitable 
cutting teeth 29 which are exposed at the lower end of 
the bit section‘ 20. The cutting teeth 29 provide a grinfde 
ing and cutting action on material subjacent’ to the bit 
section 20, whereby said material is- crushed and sub~ 
stantially pulverized responsive to the rotation-of the‘ma-in 
body 12., , 

In accordance with the conventionalpractice, suitable 
means is provided for carrying away the crushed‘ rock 
fragments, as for example,- mud may be pumped down 
wardly through the main- body 12' a‘ndth-rough the bore 
21 into the annular cavity 24 through- respective passages 
30, as shown in Figure 2, the mud" serving to ?ush the 
crushed material outwardly from- beneath the tool; The 
mud and crushed material is pumped upwardly externally 
of the main body 12 in the usualmanner, vthus removing 
the debris resulting from the cutting action of the tool. 

The‘ lower bit section 20 isv provided inwardly of the 
rotary cutting elements 25 with the cutting teeth-31 which 
cooperate with-the rotary cutting elements 25' to crumble 
the material subjacent the central portion‘ of the tool 
responsive to the rotation of the tool in. the bore hole. 
Designated at'32'is‘ a pilot bit'of the star drill type-having 
the: bottom radial cutting, edges'33; The‘pilot- bit 32 is 
formed at its top‘ end with the-enlarged‘ head 34 which 
is- rotatably received in-the recess‘ 17,- the‘ head- 34 being 
formed with the smoothly inclined cam elements 35,» 35 
which terminate in the. substantially vertical end- shoul 
ders136, 36 shown in- Figure 6. The annular top- wall 
of the cylindrical‘ recess 17 is formed with similar 
smoothly inclined cam surfaces 37 having vertical ter 
minating shoulders‘ 38, the elements 37 and 38’ being 
directed in’ opposition to‘ the elements- 35 and 36- carried 
on the enlarged head 34 of the star drill member 32; 

The’ pilot- bit 32" is formed with passages 39' through 
which the wash‘ liquid flows downwardly from bore'2'1': 
This» delivers a' plurality of jets arranged in- a- circular 
pattern around the star drill point which clears! the bot 
tom of the drilled hole and also serves to cool the star 
drill. 
The cylindrical recess‘17 is-of su?icient height to allow 

the head member 34 to move‘vertically therein through‘a 
distance slightly greater than the combined-heights of'the 
shoulders: 36' and 38. Normally,inamely, whenv the in 
clined cam surfaces 35 and 37 engage each other, the 
cutting edges 33 of the pilot‘ bit 32 are located slightly 
below the'rotary cutting elements 25,. whereby the lower 
end of the bit 32 projects slightly below the remainder 
of the cutting edges of the tool. Thus, when the tool is 
rotating through relatively soft material, the pilot bit 32 
rotates along with the remainder of the tool, the torque of 
the main portion of the tool being transmitted through the‘ 
cam surfaces 37 and 35 to the pilot bit 32, since rotation 
of the pilot bit 32 is relatively unopposed. However, 
when relatively hard material is encountered, the cutting 
teeth 33 of the pilot bit engage said material, whereby 
resistance to rotation of the pilot bit 32 is developed, 
causing the cam surfaces 37 on the top wall of the cylin 
drical recess 17 to ride upwardly on the inclined top cam 
surfaces 35 of the head 34 of pilot bit 32. As the cam 
surfaces 37 are carried past the ends of the cam surfaces 
35, the main portion of the tool is allowed to descend 
abruptly as the depending cam elements on the annular 
top wall of recess 17 move past the shoulders 36. This 
delivers a heavy impact to the head 34 of the pilot bit 
32 and the rotary cutters 25, causing the pilot bit to crush 
the hard material in which it is engaged and causing the 
material adjacent to the pilot bit 32 to be also crushed by 
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the downward movement of the cutting edges 31 and ro 
tary cutters 25 as the main body of the tool drops. This 
action occurs continuously as the main body 12 of the tool 
is rotated, and, with the cooperation of the rotary cutting 
members 25, the bore hole is rapidly formed through the 
hard rock ‘material. As above explained, when the drill 
encounters relatively soft material, the pilot bit 32 ro 
tates along with the remainder of the tool and the above 
described hammering action does not occur. However, 
when hard material is encountered, the hammering action 
is automatically obtained by the cooperation of the cam 
elements on the head 34 and on the top wall of the cylin 
drical recess 17, as above described. 

Obviously, di?erent forms of pilot bits could be em 
ployed in place of the bit 32, since a similar action will 
be obtained regardless of the particular shape of their 
cutting edges. The automatic hammering action will be 
obtained due to the fact that the pilot bit is held stationary 
while the remainder of the drill rotates to cause the cam 
elements 37 to move past the shoulders 36, whereby the - 
weight of the remainder of the tool acts suddenly on the 
head 34 of the pilot bit, providing the impact necessary 
to crush the hard material engaged by the cutting edges 
of the pilot bit. 

Prior to the engagement of the pilot bit 32 in the hard ' 
rock formation, the cam formations 37 deliver the nec 
essary force required to seat the cutting edges 33 of the 
bit 32 in the hard rock formation until the bit is rigidly 
held, whereupon the cam elements 37 climb along the 
cam surfaces 35 of the rigidly held pilot bit 32. 
As is clearly shown in Figures 2 and 4, the head 34 

of the pilotbit 32 is formed with the passages 39 through 
which the circulating mud passes from the bore 16 into 
the bore 21, subsequently ?owing through the passages 30 
into the annular recess 24 and thence outwardly past the 
rotary cutters 25, as above described, to remove the debris 
resulting from the operation of the bit in the usual man 
ner. 

While a speci?c embodiment of an improved rotary 
rock drilling tool has been disclosed in the foregoing de 
scription, it will be understood that various modi?cations 
within the spirit of the invention may occur to those skilled 
in the art. Therefore, it is intended that no limitations 
be placed on the invention except as de?ned by the scope 
of the appended claims. 
What is claimed is: 
1. In a rotary drilling tool, a drill body comprising 

a tubular upper bit section adapted to be connected to 
the lower end of a drill pipe, said upper section having 
a bore through its upper part and a counterbore through 
its lower part and communicating with said bore, said 
counterbore being larger in diameter than said bore and 
therewith de?ning a shoulder at the upper end of the 
counterbore, a tubular lower bit section having a reduced 
threaded upper end portion threaded into said counter‘ 
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bore, said threaded upper end portionbeing spaced be 
low said shoulder, said lower bit section having an axial 
bore therethrough communicating with said counterbore, 
said axial bore being smaller in diameter than said 
counterbore, and a pilot bit comprising a pilot bit shank 
slidably and rotatably engaged through said axial bore 
and extending in said counterbore, said shank having an 
upper end, an enlarged head on the upper end of the 
shank slidably and rotatably engaging said counterbore 
between said shoulder and said reduced threaded upper 
end of the lower bit section, said head being shorter 
than the distance between said shoulder and said re 
duced threaded upper end of the lower bit section, op 
posed cam surfaces on said shoulder and on said head, 
and passages extending through said head and communi 
cating with said counterbore and with the bore of the 
upper bit section. 

2. In a rotary drilling tool, a drill body comprising a 
tubular upper bit section adapted to be connected to 
the lower end of a drill pipe, said upper section having 
a bore through its upper part and a counterbore through 
its lower part and communicating with said bore, said 
counterbore being larger in diameter than said bore 
and therewith de?ning a shoulder at the upper end of 
the counterbore, a tubular lower bit section having a re 
duced threaded upper end portion threaded into said 
counterbore, said threaded upper end portion being 
spaced below said shoulder, said lower bit section hav~ 
ing an axial bore therethrough communicating with 
said counterbore, said axial bore being smaller in diam 
eter than said counterbore, and a pilot bit comprising 
a pilot bit shank slidably and rotatably engaged through 
said axial bore and extending in said counterbore, said 
shank having an upper end, an enlarged head on the up 
per end of the shank slidably and rotatably engaging 
said counterbore between said shoulder and said reduced 
threaded upper end of the lower bit section, said head 
being shorter than the distance between said shoulder 
and said reduced threaded upper end of the lower bit 
section, opposed cam surfaces on said shoulder and on 
said head, and passages extending through said head and 
communicating with said counterbore and with the bore 
of the upper bit section, said axial bore of the lower bit 
section having an enlarged upper portion spacedly sur 
rounding the pilot bit shank, said lower bit section hav 
ing a lower end having an annular recess therein, cut 
ting means in said recess, and ducts leading into said 
recess from said enlarged upper portion of the axial 
bore of the lower bit section. 
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